
560584003G2 

NATIONAL BODY -BURDEN DAT ABASE 

CHEMICALS IDENTIFIED 
IN 

HUMAN BIOLOGICAL MEDIA 

1984 

VOLUME VII, PART 2 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe
cific commercial product, process, or service by trade name, trademark, manufac
turer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof. 

This report has been reproduced directly from the best available copy. 

Available from the National Technical Information Service, U. S. Department of 
Commerce, Springfield, Virginia 22161. 

Price. Printed Copy Al8 
Microfiche AO! 

Codes are used for pricing all publications. The code is determined by the number 
of pages in the publication. Information pertaining to the pricing codes can be 
found in the current issues of the following publications, which are generally avail
able in most libraries: Energy Research Abstracts (ERA); Government Reports 
Announcements and Index (GRA and I); Scientific and Technical Abstract 
Reports (ST AR); and publication NTIS-PR-360 available from NTIS at the above 
address. 

Pnnted 1n the Unrted States of Arnenc a 
USDOE Office of ScenMic and Technical lntorrnatlor 

Oak Ridge Tennessee 



EPA-560/5-84-003(Vol. 7-Pt.2) 
( D E86004688) 

Distribution Category UC-11 

NATIONAL BODY-BURDEN DATABASE 

CHEMICALS IDENTIFIED IN HUMAN BIOLOGICAL MEDIA 

1984 

VOLUME VII, Part 2 

Prepared by 

M. Virginia Cone, Marialice Ferguson, 
C. Donald Powers, and Anna S. Hammons 

Health and Environmental Information Section 
Public Information and Presentations 

300 S. Tulane Avenue 
Oak Ridge, Tennessee 37830 

operated by 
Science Applications International Corporation 

for the 
Department of Energy 

under Contract No. DE-AC05-810R20837 

This effort was accomplished under the aegis of the 
lnteragency Collaborative Group on Environmental Carcinogenesis, 

National Cancer Institute, National Institutes of Health, 
Dr. Thomas P. Cameron, Chairperson 

Published January 1986 

Philip E. Robinson, Project Officer 
Design and Development Branch 

Exposure Evaluation Division 
Office of Toxic Substances 

U.S. Environmental Protection Agency 
Washington, DC 20460 



CONTENTS 

PART 1 

ACKNOWLEDGMENTS ...... . 
INTRODUCTION ............ . 
USER'S GUIDE ............. . 
JOURNALS SEARCHED MANUALLY . 
CHEMICAL LISTS 

CAS Registry Numbers-Preferred Names 
Common Names-CAS Preferred Names . 

INDICES 
Author . 
Tissue . . . ..... . 
Keyword ...... . 
Chemicals (1979-1984) .. . 

PART2 

DATABASE RECORDS 
Nondrugs ..... . 

PARTS 

DATABASE RECORDS 

v 
1 
3 
7 

9 
53 

. .. 429 

. .. 513 

. .. 519 

. ............ 555 

1 

Drugs .................................... 417 



DATABASE RECORDS 

Nondrugs 



Acetaldehyde 
76-07-0 
C2-H4-0 
MW 44.06, MP -123.6 C, BP 20.S C 

Caaea 
TiBBue Exposure Route 

8606 a) 2 
Blood b) 10 

c) lS 
d) 27 

lage1tioa 

Range 

a) 30-1 umol/I 
b) 3-1 umol/l 
c) 30-1 umol/I 
d) 6-1 umol/I 

Mean General Information 

a) Not given a) 1 and I hr after 0.6 g ethanol, in alcoholico deficient in aldehyde dehy-
b) Not given drogenue i•osyme I 
c) Not given b) Alcoholico with normal ioosyme I 
d) Not given c) Control• deficient in ALDH ioosyme I 

d) Coatrol1 with D.ormal i1osym.e 
R&11ge1 of mean1. 

Japaaeoe alcoholic• and healthy controlo. 
GC 

BLOOD; DELIBERATE EXPOSURE; JAPAN; DRUG ABUSE; DRUGS; COMPARATIVE EVALUATIONS; ALCOHOLIC BEVERAGES; METABOLISM 
Harada, S.; Agarwal, D.P.; Goedde, H.W .; Takagi, S. 

Acetic acid, (:11,4-dlchlorophenoxy)
o4-7C.-7 
CS-Hl-Cl2-08 
MW 221.04, MP 13S C, BP 160 C at 0.4 mm Hg 

Cases 
TiSBue Exposure Route 

10S8 

Range 

S601 1 Not applicable 
Bile lage1tion 

Pharmacology Biochemiotry and Behavior 18 Suppl.1:130-140 

Mean General Information 

840 mg/L Autopoy oampleo after unlrn-n dooe of Killex (a mixture of 100 g 2,4-D/L, 
60 g mecoprop/L, 0 g dicamba/L). Death within approotimately 6 hr. 

11 yr old ouicide victim with hiotory of mental illneoo aad chronic alcoholiom 
Comato1e, di1tre11, low blood pre11ure, peculiar odor on breath, heav7 
breathing, di1teaded aldom.ea, vomiting 
Elevated white cell count. At autopoy, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Fraser, A.D.; haer, A.F.; Perry, R.A. 1084 Journal of Forenoic Scienceo 20(4):1287-1241 

Cases 
Tissue Exposure Route Range Mean General Information 

8607 1 Not given 164.S ug/g Pootmortem. lngeoted 1200 mg/lrg chlorophenoxy acetic acido (860 mL Dexol, 
Bile lage1tioa 360 mL Weed-B-Gone M, few graauleo D-Con concentrate). Patient died at 

80 hr. 

26 yr old male, committed ouicide, CA 
Com&, myoclonuo, pinpoint pupilo, c&rdi&c &rrhythmiao, progreooive hypoten-
1ioa, oliguria. Death after epiaode1 of a1yatole. 
Coage1ted, edem.a.tou1 lung1, denuded duodenal muco1a with recent heaor-
rhage, diffuae mild liver necro•ia. 
HPLC;GC 

(next page) 
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Acetic acid, (2,4-dichlorophenoxy)-
04-75-7 
C8-H6-Cl2-03 
MW 221.04, MP 138 C, BP 160 C at 0.4 mm Hg 

Cases 
Tissue Exposure Route 

86118 1 Not given 
Blood Ingestion 

(continued) 

Range Mean General Information 

380.5 ug/g Po1tmortem. lnge1ted 1200 mg/k1 chlorophenoxy acetic acid• (860 mL Dexol, 
360 mL Weed-B-Gone M, few granule• D-Con concentrate). Patient died at 
30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonu1, pinpoint pupila, cardiac arrhythmiaa, progre11ive hypoten-
1ion, oliguria. Death after epi1ode1 or a1y1tole. 
Congested, edematou1 lung•, denuded duodenal mucosa with recent hemor-
l'h&ge, diffuse mild liver necroeia. 
HPLC;GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 

01terloht J.; Lotti, M.; Pond, S.M. 1083 Journal of Analytical Toxicology 7:126-120 

Cases 
Tissue Exposure Route Range Mean General Information 

8600 1 Not applicable 620 mg/L Autopoy oampl .. after uolrn""n do1e of Killex (a mixture of 100 g :l,'-D/L, 
Blood Ingestion 60 g mecoprop/L, 0 g dicamba/L). Death within approximately 6 hr. 

61 yr old •uicide victim with hi1tory of mental illne•• and chronic alcoboliem 
Comato1e, di1tre11, low blood pre11ure, peculiar odor on breath, heavy 
breathing, di1tended aldomen, vomiting 
Elevated white cell count. At autop1y, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Fra1er, A.D.; hner, A.F.; Perry, R.A. 1084 Journal of Forensic Science• 20(4):1287-12•1 

Cases 
Tissue Exposure Route Range Mean General Information 

8700 1 321.0-300.0 ug/ g Not given 1.6-80 hr, pealr 640.0 ug/g at 21 hr. lngeoted 1200 mg/lrg chlorophenoxy 
Blood, plasma Ingestion acetic acids (360 mL Dexol, 360 mL Weed·B·Gone M, few granule• D-Con 

concentrate}. Pa.tient died at SO hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonu1, pinpoint pupil•, cardiac arrhythmia1, progre11ive hypoten-
1ion, oliguria. Death after epi1ode1 of a1yatole. 
Congested, edematous lungs, denuded duodenal mucosa with recent hemor ... 
rhage, diffuse mild liver necrosis. 
HPLC;GC 

(next page) 
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Acetic acid, (2,4-dlchlorophenoxy)-
94-75-7 
C8-H6-Cl2-03 
MW 221.04, MP 138 C, BP 160 Cato.• mm Hg 

Cases 
Tissue Exposure Route Range 

S701 1 a) Not given 
Brain Inge•tioo b) Not given 

c) Not given 

8702 1 Not given 
Cerebro1pinal hlge•tion 
ftuid 

8703 
Record Deleted 

810" 1 Not given 
Diaphr&gm lnge•tion 

8706 1 Not given 
Heart lnge•tion 

' -- -, 

Mean General Information 

a) 186.• ug/g a) Gray matter (frontal lobe) 
b) 2118.6 ug/g b) White matter (frontal lobe) 
c) 25<1.8 ug/ g c) Brain •tem 

Po1tmortem. lnge1ted 1200 mg/kg chlorophenoxy acetic acid1 (860 mL Dexol, 
360 mL Weed-B-Gone MJ, few granuleo D-Con concentrate). Patient died at 
80 hr. 

26 yr old male, committed •uicide, CA 
Com.a, myoclonu•, pinpoint pupil•, cardiac arrhythmia•, progre•1ive hypoten-
aion, oliguria. Death alter epi1ode1 of uy1tole. 
Conge1ted, edematou1 lung1, denuded duodenal muco1a with recent hem.or-
rhage, diffu1e mild liver 11ecro1i1. 
HPLC;GC 

116.7 ug/g Po1tmortem. lnge1ted 1200 mg/kg chlorophenoxy acetic acid1 (860 mL Dexol, 
860 mL Weed-B ... Gone M, few granule• D-Coo concentrate). Patient died at 
30 hr. 

26 yr old male, committed 1uicide, CA 
Coma, myoclonu1, pinpoint pupil•, cardiac arrhythmia•, progre11lve hypoten-
1ion, oliguria. Death after epi•ode• of a•y1tole. 
Conge1ted, edematou1 lung1, denuded duodenal mucooa with recent hemor• 

~ 

rhage, diffu1e mild liver necro•i•. 
HPLC;GC 

288.1 ug/g Po1tmortem. lnge1ted 1200 mg/kg chlorophenoxy acetic acid1 (860 mL Dexol, 
860 mL Weed-B-Gone M, few granule• D-Con concentrate). Patient died at 
80 hr. 

26 yr old male, committed •uicide, CA 
Coma, myoclonu•, pinpoint pupil•, cardiac arrhythmia•, progre•1ive hypoten ... 
1ion, oliguria. Death after epi•ode• of a1y1tole. 
Conge1ted, edematou1 lung•, denuded duodenal mucooa with recent hemor-
rhage, diffu1e mild liver necro1i1. 
HPLC;GC 

301.2 ug/g Left ventricle. Po1tmortem. lnge1ted 1200 mg/kg chlorophenax7 acetic acld1 
(860 mL Dexol, 360 mL Weed-B-Gone M, few granule• D-Con concentrate). 
Patient died at 80 hr. 
26 yr old male, committed 1uicide, CA 
Coma, myoclonu1, pinpoint pupil1, cardiac arrhythmia1, progre11ive hypoten ... 
1ion, oliguria. Death after epi•ode1 of a1y1tole. 
Conge1ted, edematou• lunge, denuded duodenal muco1a with recent hemor ... 
rhage, diffu•e mild liver necro1i•. 
HPLC;GC 

(next page) 



Acetic acid, (:1,4-dlchlorophenoxy)-
0<&-76-7 
Ca..H6-Cl2-03 
MW 221.04, MP 131 C, BP 180 C at 0.4 mm Hg 

caa .. 
Tiuue Expoture Route 

1708 l Not given 
Kidney lngeotion 

Range Mean General Information 

316.0 ug/g Poatmonem. lngeoted 1200 mg/kg chlorophenoxy acetic acida (880 mL Dexol, 
360 mL Weed-B-Gone M, few granuleo D-Con concentrate). Patient died at 
30 hr. 
26 yr old male, committed 1uicide, CA 
Coma, myoclonu1, pinpoint pupil•, cardiac arrhythm.ia1, progre11ive hypotea-
aion, oliguria. Death after epiaod .. of aayatole. 
Coage1ted, edem.atou1 lung•, denuded duodenal m.uco1a with recent hemor-
rhage, diffu1e mild liver necro1i1. 
HPLC;GC 

BLOOD PLASMA; BILZ; BRAIN; CEREBROSPINAL PLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSZCTICIDES; OROANOPHOSPHATES 
Oaterloh, J.; Lotti, M.; Pond, S.M. 1088 Joul'Dal of Analytical Toxicology 7:126-120 

Caset1 
Tiuue Expoeure Route Range Mean General Information 

1707 1 Not applicable 640 mg/L Autopay aamplea after unkn""'D doae of Killex (a mixture of 100 g 2,<&-D/L, 
Liver lngeotion 60 g mecoprop/L, 0 g dicamba/L). Death within approotimately 6 hr. 

11 yr old 1uicide victim with hi1tory of mental illne11 and chronic alcoholiun 
Comato1e, di1tre11, low blood pre11ure, peculiar odor on breath, heavy 
breathing, di1tended aldom.ea, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDZ; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Pra•er, A.O.; l•ner, A.P.; Perry, R.A. 1084 Joul'Dal of Porenaic Science• 20(4):1287-12'1 

Caset1 
Tiuue Expoture Route Range Mean General Information 

1701 1 Not given 203.6 ug/g Poatmoriem. lngeoted 1200 mg/kg chlorophenoxy acetic acido (860 mL Dexol, 
Liver lngeotlon 860 mL Weed-B-Gone M, few granule• D-Con concentrate). Patient died at 

80 hr. 

26 yr old male, committed •uicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmiaa, progre••ive hypoteD· 
1ion, oliguria. Death after epi•odes of &systole. 
Conge•ted, edematous lung1, denuded duodenal mucosa with recent hemor-
rhage, diffu•e mild liver necro1i•. 
HPLC;GC 

(next page) 
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Acetic acid, (2,4-dlchlorophenoxy)
llo&-76-7 
Cl-H6-Cl2-08 
MW 221.0•, MP 181 C, BP 160 C at O.• mm Hg 

Cases 
Tiuue Exposure Route 

ITOll 1 Not given 
Pa.a.creu ln11e1tion 

Range Mean General Information 

220.11 ug/g Pootmortem. ln11eoted 1200 mg/lrg chlorophenoxy acetic acids (860 mL Dexol, 
860 m.L Weed-B-Gone M, few granule• D-Con concentrate). Patient died at 
30 hr. 
26 yr old male, committed •uicide, CA 
Coma, myoclonu•, pinpoiDt pupil•, cardiac arrhythmia1, progre11ive hypoten-
1ioo, oliguria. Death after epi1ode1 of a1ystole. 
Conge1ted, edematou1 lung1, denuded duodenal muco•a with recent hem.or ... 
rhage, diffu1e mild liver necro1i1. 
HPLC;GC 

BLOOD PLASMA; BILlll; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDlll; CASlll HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
Ooterloh, J.; Lotti, M.; Pond, S.M. 11188 Journal of Analytical Toxicology 7:126-1211 

Cases 
Tiuue Exposure Route Range Mean General Information 

1'710 a) 16 a) 0.041-0.61 ppm a) 1.3'7 ppm a) Involved in formulation: crew and project engineer 
Urine b) la b) 0.•0-1.02 ppm b) 0.71 ppm b) Involved in application: pilot, 8.agm.en, mixer, and 1upervi1or1. Com.bi-

Inhalation nation and modification of variou• methods satisfactory for detection of 
0.03 mg/L. 

Healthy 23-•7 yr olds 
GC 

URINE; OCCUPATIONAL EXPOSURE; MEASUREMENT METHODS; PESTICIDES; CROP DUSTING; PESTICIDE RESIDUES; INHALATION; BIOLOGICAL MONITORING 
Varal, N .; Burgu, S. 101• Bulletin of Environmental Contamination and Toxicology 88:618-52.& 

Cases 
Tiuue Exposure Route Range Mean General Information 

1'711 1 Not applicable 4170 mg/L Autop•y fample• after unlrnown do•e of Killex (a mixture of 100 g 2, ... D/L, 
Urine lage•tioa 61l II mecoprop/L, 0 II dicamba/L). Death within approximately 6 hr. 

61 yr old •uicide victim with hi•tory of mental illne11 and chronic alcoholi•m 
Comato•e, di•tre••, low blood pre11ure, peculiar odor on breath, heavy 
breathing, di•tended aldomen, vomiting 
Elevated white cell count. At autopey, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 
lPra•er, A.O.; hner, A.F.; Perry, R.A. 1118' Journal of Forenoic Science• 20(•):123'7-12•1 
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Acetic acid, (2,4-dlchlorophenoxy)
ll<&-7:1-7 
Cl-H6-Cl2-08 
MW 221.041, MP 188 C, BP 160 C at 0.41 mm Hg 

Caaes 
Tiaaue Exposure Route 

8712 1 Not given 
Urine Jnge•tioD 

Range Mean General Information 

188.7 u1/1 1.6 hr 
lng .. ted 1200 m1/lr1 chlorophenoxy acetic acids (860 mL Dexol, 860 mL 
Weed-B-Gone M, few granule• D-Con concentrate) Patient died at 30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonua, pinpoint pupil1, cardiac arrhythmia.1, progre11ive hypoten-
1ion, oliguria. Death after epi1ode1 of a.systole. 
Conge•ted, edematou1 lung•, denuded duodenal mucoaa with recent hemor-
rhage, diffuse mild liver necro1i•. 
HPLC; GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
O•terloh, J.; Lotti, M.; Pood, S.M. 11188 Journal of Analytical Toxicology 7:126-120 

Caaes 
Tissue Exposure Route Range Mean General Information 

1718 Review. General information, reported level•, 1ource1 of exposure, meta.ho-
Urine lite1, and method1 of analy1i1 for: phthalate ester pl&•ticiser•, chlorophenoxy 

acid herbicide•, chlorophenol biocide•, p-nitrophenol, simple phenols, hen-
senediol•, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
Zl!:NES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1088 Priority Toxic Pollutant1 in Human Urine: Their Occurrence and Analy1i•, Aug. 1088, 60 p 

Caaea 
Tiaaue Exposure Route Range Mean General Information 

17141 a) 7 a) 0.27-32.741 m1/lr1 a) 6.17 m1/lr1 &) Spray gun, right•-of-way, Kapu1b.sing, 1070 
Urine b) 6 b) 0.68-12.86 m1/lr1 b) 8.16 mg/lr1 b) Spray gun, righto-of-way, North Bay 1070 

c) 12 c) o.o<&-s.u; m1/lr1 c) 1.412 mg/lrs c) Spray gun, roadside, 41 location•, 1080 
d) 8 d) 0.16-6.416 mg/lrg d) 1.72 mg/lrg d) Spray guu, right•-of-wo.y, 8 loco.tiouo, 1080 
e) 8 e) 0.41<&-6.07 m1/lr1 e) 2.66 mg/lrg e) Mi1t blower, right•·of-way, 1 location, 1080 

Dermal 
Adult herbicide applicator• performing spray operations in Ontario. Worlren Inhalation 
used improved safety precautions in 1080. 
GC 

URINE; SKIN; LUNGS; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL HYGIENE; HERBICIDES; HEALTH HAZARDS; INHALATION; OCCUPATIONAL 
HAZARDS 
Libich, S.; To, J.C.; Frank, R.; Siron•, G.J. 10841 American lndu1trial Hygiene A••ociation Journal 4.6(1):56-62 
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Acetic acid, (2,4,5-trichlorophenoxy)-
93-76-5 
08-H5-0l3-03 
MW 255.49, MP 153 0 (crystals from benzene) 

Cases 
Tissue Exposure Route 

8715 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, meta.ho-
lites, and methods of analysis for: phthalate ester plasticizers, chJorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTAOHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1083 Priority Toxic Pollut.ants in Human Urine: Their Occurrence and Ana.lysis, Aug. 1083, 60 p 

Acetic acid, thiodi- (8 CI); Acetic acid, 2,2'-thiobls- (9 CI) 
123-03-3 
04-H6-04-S 
MW 150.15; MP 120 0 

Cases 
Tissue Exposure Route Range 

8716 a) 0 a) Not given 
Urine b) 7 b) Not given 

c) 3 c) Not given 
d) 6 d) Not given 
e) 12 e) Not given 

URINE; UNITED KINGDOM; PREMATURE INFANTS; METABOLISM 

Pettit, B.R.; King, G.S.; Oberholzer, V.G.; Lynes, G.W.; Wilson, H.K. 

Acetic acid, trlchloro-
76-03-0 
02-H-013-02 
MW 163.40, MP 57-5S O, BP 106-107 0 

Cases 
Tissue Exposure Route 

8717 6 
Blood Inhalation 

Range 

a) Not given 
b) Not given 

Mean General Information 

a) 120 umol/L a) 25-27 wk 
b) 25 umol/L b) 28-30 wk 
c) 4. umol/L c) 31-33 wk 
d) 8 umol/L d) 34-36 wk 
e) 5 umol/L e) 37- wk 

Medians Gestational ages. High levels in most premature babies thought due to un-
usual metabolism, not vinyl chloride exposure. 

Preterm infants, London, England 
MS 

1084 Lancet 2(8398):350 

Mean General Information 

a) 1000 ug/1 a) 24 hr after start of 6 hr exposure, 350 ppm methyl chloroform 
b) 100 ug/1 b) 48 hr after start of 6 hr exposure, 35 ppm methyl chloroform 

Metabolite of methyl chloroform 

26-54 yr old (mean 43) healthy volunteers 
GO 

(next page) 
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Acetic acid, trichloro-
76-03-11 
C2-H-Cl3-02 
MW 163 .... 0, MP 67-68 C, BP 196-197 C 

Cases 
Tissue Exposure Route 

8718 6 
Urine Inhalation 

Range 

a) 200-"8 ug/hr 
b) 26-2.8 ug/hr 

BLOOD; DELIBERATE EXPOSURE; ADULTS; FUMES; INHALATION 

Nol&n, R.J.; Freshour, N.L.; Rick, D.L.; McCarty, L.P.; Saunden, J.H. 

Acetone (8 CI); 2-Propanone (9 CI) 
67-6"-l 
C3-H6-0 
MW 58.08, MP -11 .... 6 C, BP 56 .... 8 C, VP "00 mm Hg at 311.5 C 

Cases 
Tissue Exposure Route Range 

S7111 8 6-62 mg/dL 
Blood 

8720 7 6-35 mg/lOOg 
Brain 

8721 8 1-30 mg/100 g 
Kidn•y 

8722 8 1-11 mg/100 g 
Liver 

BLOOD; BRAIN; LIVER; KIDNEYS; AUTOPSIES; ALCOHOLS 

(continued) 

Mean General Information 

a) Not given a) 30 hr and II d after •tart of 6 hr expo•ure, 360 ppm methyl chloroform 
b) Not given b) "O hr and II d after •tart of 6 hr expo•ure, 35 ppm methyl chloroform 

Total excreted wa. 2"·" mg (350 ppm) and 3.2 mg (35 ppm). Metabolite of 
methyl chloroform. 

26-5" yr old (mean "3) healthy volunteers 
GC 

1118 ... Fundamental and Applied Toxicology ":65"-662 

Mean General Information 

Not giveu Autop1ie1. Death• not related to iaopropanol exposure. 5 case• were diabetic 
or alcoholic, 2 were aeverly dehydrated, and 1 had fatal heart attack. 

GO 

Not given Autopsies. Death• not related to isoprop&nol expo1ure. 6 caae1 were diabetic 
or alcoholic, 2 were severly dehydrated, and 1 had fa.ta.I heart attack. 

GO 

Not given Autopsies. Deaths not related to isopropa.nol exposure. 6 cases were diabetic 
or alcoholic, 2 were severly dehydrated, a.nd 1 ha.d fa.'ta.l hea.r1. a.tta.dr:. 

GO 

Not given Autopsies. Deaths not related to isopropanol expo•ure. & cases were diabetic 
or a.lcoholic, 2 were severly dehydrated, a.nd 1 had fatal heart attack. 

GO 

Davis, P.L.; Dal Cortivo, L.A.; Maturo, J. 198" Journal of Analytical Toxicology 8:2011-212 
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alpha·Amanitin 
23109-05-9 
C39-H54-N 10-013-S 
MW 903.011, MP 254-255 C 

Cases 
Tissue Exposure Route 

S723 1 
Blood, serum Ingestion 

Range Mean General Information 

Not given 18.5 ng/ml 24 hr after ioge•tion of mushrooms, Amanita phalloide•. 

21 yr old, 8th mo pregnancy, Italy 
Nausea, vomiting, aevere abdominal pain and diarrhea 10 hr after A. phall-
sides. No amitoxians in amniotic fluids. No evidence of hepatocellular dam-
age to baby 2 mo later 
HPLC 

CONSUMER EXPOSURE; DELIBERATE EXPOSURE; ACCIDENTAL POISONING; PREGNANCY; ITALY; ADULTS; NEWBORN; AMNIOTIC FLUID; BLOOD SERUM 

Belliardo, F.; Massano, G.; Accomo, S. 

Aluminum 
7•211-110-6 
Al 

11183 The Lancet 1(8338):1381 

AtW 26.11815•, MP 660 C, BP 2327 C, VP 1 mm Hg at lli•O C 

Cases 
Tissue Exposure Route Range 

8724 a) 3 a) 28-75 ppm Dry wt 
Aorta b) 6 b) 5.2-40 ppm Dry wt 

c) 7 c) Not given 

Mean General Information 

a) Not given a) Sclerotic aorta from metal-workers 
b) Not given b) Normal aorta from metal-worlrer1 
c) 16+/-6.4 ppm c) Normal aorta from non metal-workers. 

Dry wt 
45-66 yr old workers. Autopsies, Japan, 1976-11177. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
TeraoJra, H. 1984 Archives of Environmental Contamination and Toxicology 13:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

8725 a) 4 a) 40-1250 ug/I a) 3.62 ug/I a) Dialyeis patient• 
Blood b) 10 b) Not given b) 12.1+/-1.5 ug/I b) Healthy subjects 

37-62 yr old dialyeis patient• with oeteomalacia. Treated 0-06 mo. 
AAS 

ALUMINUM; BLOOD SERUM; BLOOD; LIVER; IRON; BONE; DRUGS 

Verbueken, A.H.; Van de Vyvcr, F.L.; Van Grieken, R.E.; Paulue, G.J.; Vieeer, W .J.; D'Haese, P.; De Broe, M.E. 198" Clinical Chemistry 80(6):763-768 
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Aluminum 
7420-00-5 
Al 
AtW 26.08164, MP 660 C, BP 2327 C, VP 1 mm Hg at 16410 C 

Cases 
Tissue Exposure Route Range 

8726 •} 08 •} Undetectable·l66 ug/I 
Blood b) 78 b) Undetect•ble-16 ug/1 

c) 10 c) 40·360 ug/I 

Mean General Information 

a.) Not given a) 4 groups of Al-workers, exposed in various industrial processes 
b) Not given b) 4. unexposed groups, matched by geographical areas to a) 
c) Not given c) Dialysis patients 

Values estimated from figure. Group levels in a) significantly higher than 
in b) for 3 of the groups, although only 6 individuals in a) had levels >20 
ug/ml. 

Adults, Sweden 
AAS 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; SWEDEN; HEMODIALYSIS; ALUMINUM; HEALTH HAZARDS; INDUSTRIAL ATMO· 
SPHERES; INDUSTRIES; OCCUPATIONAL HAZARDS 
Sjogren, B.; Lundberg, I.; Lidum11 1 V. 1083 Britiah Journal of Industrial Medicine 4:0:801-30<& 

Cases 
Tissue Exposure Route Range Mean General Information 

8727 1 Not given 0.1 ug/mL Post mortem after unknown quantity Al phosphide (Phostoxin) tablets. 
Blood Ingestion 

27-yr old poisoning victim 
AAS 

BLOOD; LIVER; STOMACH; URINE; DELIBERATE EXPOSURE; AUTOPSIES; CADAVERS; CASE HISTORIES; ALUMINUM 

Chan, L.T.F.; Delliou, C.D.; Geyer, R. 1983 Journal of Analytical Toxicology 7:165-167 

Cases 
Tissue Exposure Route Range Mean General Information 

8728 17 a) 3.8-12.5 ug/I a) 6.6+ /·2.6 ug/I a) 10 controls 
Blood, plasma b) <o.5-20.l ug/I b) 4.17 ug/I b) 7 workers, beginning of workshift 

c) 1-36.0 ug/I c) 6.14 ug/I c) End of workshift 
Exposed subjects - welders, cutters, polishers. Levels essentially same as in 
control11 with the exception of 2 determinations. Not a useful indicator of ex-
posure under these conditions. 

Occupational exposures for 6 mo to environmental levels below or equal to 
TWA, 5 mg/cu m. Unexposed, healthy controls. 
AAS;GC 

BLOOD PLASMA; URINE; ALUMINUM; OCCUPATIONAL EXPOSURE; DUST; INDUSTRIAL PLANTS; FUMES 

Mussi, I.; Calzaferri, G.; Burrati, M.; Alessio, L. 1984 International Archives of Occupational and Environmental Health 5:155-161 

..... 
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Aluminum 
7<&20-00-6 
Al 
AtW 26.0815<&, MP 660 C, BP 2327 C, VP l mm Hg at 15<&0 C 

Cases 
Tissue Exposure Route Range 

11720 a) 32 a) Not given 
Blood, pla.tma b) 66 b) Not given 

c) 30 c) Not given 

Mean General Information 

a) 0.102+/-0.021 ug/mL a) Insulin-treated diabetics 
b) 0.204+/-0.033 ug/mL b) Non-insulin-treated diabetics 
c) 0.104+/-0.025 c) Control non-diabetics 

Collected after overnight fasting. Significant difference between a) and b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 108' Biological Trace Element Research 6:460-4.87 

Cases 
Tissue Exposure Route Range Mean General Information 

8730 a) 24. a) 10-4.7 ug/L a.) 32.2+/-8.3 ug/L a) Nonindustrially exposed 28-66 yr olds, mean age 48 
Blood, serum b) 33 b) 21-U ug/L b) 211.3+/-5.8 ug/L b) Zn/Mn de6ciency, 111-70 yr olds, mean age 4.1 

c) 28 c) 8-3<& ug/L c) 17.o+/-6.0 ug/L c) Children, hyperactive or learning disabled, 3 ... 15 yr olds, mean age 9.1 
d) 18 d) 20-<&6 ug/L d) 33.2+/-8.0 ug/L d) Adults, memory disturbances, depressed and non.depressed, 41-73 yr olds, 
•) 110 e) 3-37 ug/L e) 12.4.+/-6.5 ug/L mean age 50 
f) 6' f) 3-21 ug/L f) 0.5+/-4..3 ug/L e) Normals, 18-76 yr olds, mean age, 30 

f) Normals, 3-18 yr olds, mean age, 11.3 

BLOOD SERUM; UNITED KINGDOM; ADULTS; CHILDREN; DEPRESSION; LEARNING DISABILITIES; NUTRITIONAL DEFICIENCIES; MEASUREMENT METHODS; ALU-
MINUM; ENVIRONMENTAL EXPOSURE 
Howa.rd, J.M.H. 1084. Clinica.l Chemistry 30(10):1722-1728 

Cases 
Tissue Exposure Route Range Mean General Information 

8731 l Not given <1s ppm Lumbar vertebrae (n=5). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
job• 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Tera.oka, H. 1084. Archives of Environmental Contamination and Toxicology 13:110-127 
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Aluminum 
7·'20-00-6 
Al 
AtW 26.0815•, MP 660 C, BP 2327 C, VP 1 mm Hg at 15•0 C 

Cases 
Tissue Exposure Route Range 

8782 a) 10 a) Not given 
Cerebrospinal b) 8 b) Not given 
ftuid c) 8 c) Not given 

d) 6 d) Not given 
e) 3 e) Not given 
f) 1 f) Not given 

Mean General Information 

a) 326.6+/-171.2 ug/I a) Controls, non-neoplastic diseases (hydrocepha.lu1, etc.) 
b) 815+/-200 ug/I b) Meningioma 
c) •52+/-20S ug/I c) Craoiopharyngioma 
d) 361+/-16' ug/I d) Astrocytoma 
e) •20+/-168 ug/I e) Medulloblaotoma 
f) 230 ug/I f) Chondrosarcoma 

b, c) Benign brain tumors, (d-f) malignant brain tumors 
No significant difference1. 

Patients, 18 men, 1• women, range of mean ages 4.6-55.0 yr, fasted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Ya•lgi, A.; Al-Saleh, I.; Al-Mefty, 0. 108' Clinical Chemistry 80:1858-1860 

Cases 
Tissue Exposure Route Range Mean General Information 

8788 1 Not given 0.5 ug/g Post mortem after unknown quantity Al phosphide (Phostoxin) tablets. 
Liver Ingestion 

27-yr old poisoning victim 
AAS 

BLOOD; LIVER; STOMACH; URINE; DELIBERATE EXPOSURE; AUTOPSIES; CADAVERS; CASE HISTORIES; ALUMINUM 

Chan, L.T.F.; Delliou 1 C.D.; Geyer, R. 1088 Journal of Analytical Toxicology 7:166-167 

Cases 
Tissue Exposure Route Range Mean General Information 

873• 86 a) 0.2-31.6 ug/g a) 2.15 ug/g a) 1 sample per liver, most values < 1.0 ug/g, single value of 31.6 ug/g, 
Liver b) -/<o.3-33.1 ug/g b) -/<2.16 ug/g AAS 

b) 1 sample from 16 livers, 2 samples from 20, NA, most values <i.o ug/g 
Normal tissue from autopsies. 

Baltimore, MD, Minneapolis, MN; Seattle, WA 
AAS; NA 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harri•on, S.H.; Wise, S.A. 108• Biological Trace Element Research 6:81-4.0 
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Aluminum 
7429-90-5 
Al 
AtW 26.9815•, MP 660 C, BP 2327 C, VP 1 mm Hg at 1540 C 

Cases 
Tissue Exposure Route Range 

8736 1 Not given 
Stomach lnge1tion 

Mean General Information 

600 ug/g Poot mortem after unknown quantity Al phosphide (Phootoxin) tableto 
In stomach and contents. 

27-yr old poisoning victim 
AAS 

BLOOD; LIVER; STOMACH; URINE; DELIBERATE EXPOSURE; AUTOPSIES; CADAVERS; CASE HISTORIES; ALUMINUM 

Chan, L.T.F.; Delliou, C.D.; Geyer, R. 1983 Journal of Analytical Toxicology 7:166-167 

-Cases 
Tissue Exposure Route Range Mean General Information 

8736 17 a) 2.1-13.3 ug/I a) •.6+/-3.5 ug/I a) 10 controls 
Urine b) 12-101 ug/I b) •6.2 ug/I b) 7 workers, start of shift 

c) 15-.232 ug/I c) 112.7 ug/I c) End of worlrohift 
d) 7-13 ug/I d) 9 ug/I d) After 2 wk away from work 

Subject1 were welder•, cutters, polisher• - level• highest in thoae expoeed to 
fume•. 
Occupational exposures for 6 mo to environmental levels below or equal to 
TWA, 5 mg/cum. Unexpo1ed, healthy controls. 
AAS; GC 

BLOOD PLASMA; URINE; ALUMINUM; OCCUPATIONAL EXPOSURE; DUST; INDUSTRIAL PLANTS; FUMES 

Muni, I.; Calzaferri, G.; Burrati, M.; Ale1t1io, L. 1118• International Archives of Occupational and Environmental Health 6:155-161 

Cases 
Tissue Exposure Route Range Mean General Information 

8737 a) 113 a) Undetectable-4230 ug/I a) Not given a) ' groups of Al-workers, exposed in various industrial proce11e1 
Urine b) 78 b) Undetectable-65 ug/I b) • ug/I b) ' unexposed groups, matched by geographical area• to a) 

c) 111 c) 25-••o ug/I c) Not given c) Dialy1i1 patient• 
Median Value• eatimated from figure. Exposure time of Al .. welder• related to level• 

adjusted to creatine. 

Adults, Sweden 
AAS 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; SWEDEN; HEMODIALYSIS; ALUMINUM; HEALTH HAZARDS; INDUSTRIAL ATMO-
SPHERES; INDUSTRIES; OCCUPATIONAL HAZARDS 
Sjogren, B.; Lundberg, I.; Lidums, V. 11183 British Journal of Industrial Medicine 40:301-304 

Cases 
Tissue Exposure Route Range Mean General Information 

8738 1 Not given 0.6 ug/mL Post mortem after unknown quantity Al phosphide (Phootoxin) tablets. 
Urine Ingestion 

27-yr old poisoning victim 
AAS 

BLOOD; LIVER; STOMACH; URINE; DELIBERATE EXPOSURE; AUTOPSIES; CADAVERS; CASE HISTORIES; ALUMINUM 

Chan, L.T.F.; Delliou, C.D.; _Geyer, R. 1983 Journal of Analytical Toxicology 7:165-167 
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Aluminum 
7429-90-5 
Al 
AtW 26.9815.f., MP 660 C, BP 2327 C, VP l mm Hg at 15.f.O C 

Cases 
Tissue Exposure Route Range 

87311 8 a) Not given 
Urine Ingestion b) Not given 

c) Not given 
d) Not given 

Mean General Information 

a) 1211+/-22 ug/day a) 125 mg/day, day• 7-12 
b) 105+/-16 ug/day b) 125 mg/day, day• 13-18 
c) 36+/-of. ug/day c) 5 mg/day, days 7-12 
d) 35+/-5 ug/day d) 5 mg/day, day• 13-18. 

Healthy 25+/-3 yr old•, mean ht 176+/-8 cm, mean wt 70+/-0 kg 
AAS 

DELIBERATE EXPOSURE; BIOACCUMULATION; METABOLISM; URINE; ALUMINUM; WISCONSIN; ADULTS; BLOOD SERUM; DRUGS 

Greger, J.L.; Baier, M.J. 11183 Food and Chemical Toxicology 21(4):.f.78-477 

Amm~~m 
14711~0~0 

H~N 

Tissue 

87'0 
Blood, plasma 

Cases 
Exposure Route 

50 

Range Mean 

a) Not given a) 35.8+/-0.6 umol/L 
b) Not given b) 52.0+/- 2.0 umol/L 
c) Not given c) 44.8+/-1.3 umol/L 
d) Not given d) 33.4+/-l.2 
e) Not given e) of.5.5+/-2.0 umol/L 

BLOOD PLASMA; MARYLAND; PREMATURE INFANTS; AMMONIUM COMPOUNDS 

General Information 

a) 26 Normoammonemic 1 wlr-2 mo old 
b) 17 hyperammonemic, 1-2 wk old, prior to arginine supplement 
c) 16 hyperammonemic 1-2 wk old, controls 
d) 17, 2-8 wk old, 1-2 mmol arginine/kg/d for 6-8 wk 
e) 16, 2-8 wk old, no arginine therapy 

Significant differences: a) from b) and c) (p<0.001), b) and d), (p<0.001) 

1-8 wk old premature infantt1 (gestational age <s7 wk), Johns Hopkin& Hospi-
tal, Baltimore, MD 
Cation exchange resin 

Batshaw, M.L.; Wachtel, R.C.; Thomas, G.H.; Starrett, A.; Brutilow, S.W. 108.f. Journal of Pediatric• 105(1):86-01 

Antimony 
7440-36-0 
Sb 
AtW 121.75, MP 630 C, BP 1635 C, VP 1 mm Hg at 886 C, 10 mm Hg at 060 C 

Cases 
Tissue Exposure Route Range Mean 

8741 a) Not given a) 0.0027+/-0.0007 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0031+/-0.0000 
ug/mL 

c) 0.0025+/-0.0006 
ug/mL 

General Information 

a) InsuJin .. treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. Significant difference between b), c) 1 and 
a.), b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward 1 N.I.; Pim, B. 1984 Biological Trace Element Re1earch 6:460-487 
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Antimony 
7440-36-0 
Sb 
AtW 121.75, MP 630 C, BP 1635 C, VP 1 mm Hg at 886 C, 10 mm Hg at 960 C 

Cases 
Tissue Exposure Route Range Mean 

87'2 a) 10 a) Not given a) 20.9+/-s.s ug/1 
Cerebrospinal b) 8 b) Not given b) 20.8+/-5.2 ug/1 
fluid c) 3 c) Not given c) 25.s+/-14.6 ug/1 

d) 6 d) Not given d) 22.2+/-8.2 ug/I 
e) 3 e) Not given e) 45.6+/-1<1.5 ug/I 
f) 1 f) Not given f) 28.3 ug/I 

General Information 

a) Controls, non .. neoplasmic diseases (hydrocephalus, etc.) 
b) Meningioma 
c) Craniopharyngioma 
d) Aotrocytoma 
e) Medullobla•toma 
f) Pinealbla•toma 
g) Chondrooarcoma 

b, c) Benign brain tumors, (d-g) malignant brain tumors 
Significant difference1 between malignant tumor and control group• 
(p<0.0<17), and between malignant and benign tumor group• (p<0.01<1). Re-
lationship, if any, to malignancy unknown. 

Patients, 18 men, 14 women, range of mean ages •.6-SS.O yr, fa1ted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Yazigi, A.; .Al-Saleh, I.; Al-Mefty, 0. 1084 Clinical Chemistry 30:1358-1860 

Cases 
Tissue Exposure Route Range Mean General Information 

8743 a) 10 a) 0.1-1.0 ug/kg a) 0.5 +or- 0.3 ug/kg a) Colostrum (ht or 2nd day postpartum) 
Milk b) 16 b) 0.12-3.0 ug/kg b) 0.65 +or- 0.67 ug/kg b) Tran•itional milk (3-8 day• po•t pa.rtum) 

c) <I c) 0.40-3.2 ug/kg c) 1.2 +or- 1.3 ug/kg c) Ma.ture milk (1-8 mo post partum) 
Dry wt Dry wt Slovenia, Yugoslavia 

NA 
MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 29:261-268 

Arochlor 1242 (No postings In CHEMLINE). 
53469-21-0 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8744 174 a) 12-302 ppb 
Blood, serum b) Not given 

c) Not given 

Mean 

a) Not given 
b) 1195+/-225 ppb 
c) 774 ppb 

General Information 

a) 173 capacitor workers 
b) 1 person, before fat-free diet and exercise program 
c) After fa.t-free diet 

Fasting blood samples. Equations derived for predicting body burden baaed 
on total body fat, serum PCB, and serum lipids. Drop in level in c) support• 
prediction. 

1979. One with familial hyperlipidemia. 

ADIPOSE TISSUE; BLOOD SERUM; OCCUPATIONAL EXPOSURE; MEASUREMENT METHODS; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION 

Brown, J.F.Jr.; Lawton, R.W. 1984 Bulletin of Environmental Contamination and Toxicology 33:277-280 

,.... 
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Arochlor 1354 
110117-611-1 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8766 17' a) 6-103 ppb 
Blood, •erum b) Not given 

c) Not given 

Mean General Information 

a) Not given a) 173 capacitor worker• 
b) 67+/-l ppb b) 1 person, before fat-free diet and exerciae program 
c) 33 ppb c) After fat-free diet 

Fa1ting blood aample1. Equations derived for predicting body burden baaed 
on total body fat, serum PCB, and serum lipids. Drop in level in c) support• 
prediction. 

111711. One with familial hyperlipidemia. 

ADIPOSE TISSUE; BLOOD SERUM; OCCUPATIONAL EXPOSURE; MEASUREMENT METHODS; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION 
Browu., J.P.Jr.; Lawton, R.W. 1118' Bulletin of Environmental Contamination and Toxicology 83:277-280 

Arochlor 1380 
110116-82-6 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8768 61 2-363 ppb 
Blood, serum 

Mean General Information 

38 ppb New Bedford, MA area. Consumer• of large quantities of fish. Persons occu-
Median: 16 ppb pationally expooed to PCB. 

BLOOD SERUM; CONSUMER EXPOSURE; OCCUPATIONAL EXPOSURE; MASSACHUSETTS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
POLYCHLORINATED BIPHENYLS; FOOD CONTAMINATION; INDUSTRIAL POLLUTION; SEWAGE; URBAN AREAS 
Weaver, G. 1118' Environmental Science and Technology 18:22A-27 A 

Cases 
Tiesue Exposure Route Range Mean General Information 

8767 U6 a) 6-1211 ppb &) Not given a) 14.4. capacitor workers 
Blood, serum b) Not given b) 30+/-3 ppb b) 1 per1on, before fat-free diet and exercise program 

c) Not given c) 111 ppb c) Arter fat-free diet 
Fasting blood samples. Equation• derived for predicting body burden based 
on total body fat, serum PCB, and serum lipids. Drop in level in c) 1upport1 
prediction. 

111711. One worker with familial hyperlipidemia. 

ADIPOSE TISSUE; BLOOD SERUM; OCCUPATIONAL EXPOSURE; MEASUREMENT METHODS; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION 

Brown, J.F.Jr.; Lawton, R.W. 11186 Bulletin of Environmental Contamination and Toxicology 33:277-280 
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Arochlor 1260 
11096-82-5 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

17'1 313 a) Not given 
Blood, 1erum lnge•tion b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 

IU.D 138 a) Not given 
Milk Ingestion b) Not given 

Mean General Information 

a) 2.5 +or- 1.9 ng/ml a) Cords. 1118 cases. In'• none detected, 130 not quantifiable (<3 ng/ml) 
b) 5.5 +or- 3.7 ng/ml b) Maternal. l 06 caaea, :''' not quantifiable 
c) 'ng/ml c) Maternal. No &eh consumed 
d) 5.5 og/ml d) Ma.teroa.I. 6-23 fish m .... lo/yr 
e) 6 og/ml e) Maternal. 2'-51 fish meals/yr 
f) D.5 og/ml f) Maternal. 52-183 fi1h meals/yr 

Maternal levels correlated with age (p<0.01) and with coo1umption of coo-
taminated Lake Michigan fish (p<0.001). c)-f) estimated from graph. 

26 yr old mothers, who ate moderate amounts of Lake Michigan fish over 1 .. •o 
yr (mean 16.l yr), and women who did not eat fish, Ml 
GC 

a) 812.7 +or- 379., ug/g a) 1-16 wk after delivery, 138 ca•••· 2 not quantifiable c<s ng/g) 
b) 76D.7 +or- 652.3 ng/g b) 6 mo after delivery, 4:5 ca1es, 4. not quantifiable 

Fat ba1i1. Levels correlated with consumption of contaminated Lake Michigan 
fish 

26 yr old mother•, who ate moderate amounts of Lake Michigan fish over I-•O 
yr (mean 16.1 yr), MI. 
GC 

MICHIGAN; ADULTS; NEWBORN; BLOOD SERUM; MILK; POLYCHLORINATED BIPHENYLS; DIETS; FISHES; FOOD CONTAMINATION; LACTATION; PREGNANCY 

Schwarts, P.M.; Jacobson, S.W .; Fein, G.; Jacobson, J.L.; Price, H.A. 

Aroclor 1018 
1267'-11-2 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8750 a) 105 a) Not given 
Blood, •erum b) 100 b) Not given 

Ingestion 

8751 188 a) Not given 
Milk Ingestion b) Not given 

1083 American Journal of Public Health 73(3):203-2D6 

Mean General Information 

a) O.D +or- 0.0 ng/ml a) Cord. In 23 cases, none detected, 171 not quantifiable (<5 ng/ml) 
b) 1.6 +or- '·" ng/ml b) Materna.l. lo. 16 ca.sea, none detected, 169 uot quao.tifi.a.ble 

26 yr old mothers, who ate moderate amounts of Lake Michigan fish over 1--'0 
yr (mean 16.1 yr), Ml 
GC 

a.) 168.2 +or- 165.7 ng/g a) 1-16 wk after delivery. 11 none detected, 85 not quantifiable (<5 ng/g) 
b) 187.8 +or- 221.3 ng/g b) 6 mo after delivery, -'5 cases. 3 none detected, 30 not quantifiable 

Fat baais 
26 yr old mothers, who ate moderate amounts of Lake Michigan fish over 1-40 
yr (mean 16.1 yr), Ml 
GC 

MICHIGAN; ADULTS; NEWBORN; BLOOD SERUM; MILK; POLYCHLORINATED BIPHENYLS; DIETS; FISHES; FOOD CONTAMINATION; LACTATION; PREGNANCY 

Schwarts, P.M.; Jacobson, S.W .; Fein, G.; Jacobson, J.L.; Price, H.A. 1D83 American Journal of Public Health 73(3) :203-206 
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Arsenic 
7440-38-2 
Ao 
AtW 74.9216, MP 817 C a.t 2S a.tm, BP 613 C (sublimes), VP 1 mm Hg a.t 3SO C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean 

8752 10 a) Not given a.) 104 +or· 140 ng/g 
Adrenal gla.nd b) Not given b) 4.75 +or- 4.70 ng/g 

Wet wt 

8753 16 a) Not given a) 4.69 +or 131 ng/g 
Aorta b) Not given b) 633 +or· <ISO ng/g 

Wet wt 

General Information 

a) Men 
b) Women 

Autopsies, normal tissues. In decreasing order of% of total: As(V), As(III), 
methylated compounds 

36-79 yr olds, unknown exposure, Japa.n. 
AAS 

a) Men 
b) Women 

Autopsies, normal tissues. In decreasing order of% of total: As(V), As(III), 
methylated compounds 

36-79 yr olds, no known exposure, Japan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. HISS Bulletin of Environmental Contamination and Toxicology 31:267-277 

Cases 
Tissue Exposure Route Range Mean General Information 

S754. 189 a) 0.5-32 ug/I a) 5.l+/-6.9 ug/I a) Reference population, 148 subjects 
Blood Inhalation b) 10-450 ug/I b) Not given b) 1 subject, 3 &:: 38 d after ingesting approx 3 g As203, peak on day 3 

Ingestion c) S-4S ug/I c) 30.7+/·16.S ug/I c) Glass mix makers, air levels As203=4.5-610 ug/cu m 
Dermal d) 0.5-3S ug/I d) 12.5+/-10.5 ug/1 d) Glass blowers 4' casters, air leveh=0.6-2.0 ug/cu m 

e) 0.5-37 ug/I e) 13.<l+/-15 ug/I e) Storers 4' clerks, indirect exposures 
Levels correlated with urinary levels 

Healthy males, mean age 33 yr, 36% nonsmokers, no occupational exposure. 
18 yr old, attempted suicide. 42 yr old glass factory workers, employed 18+/-
0 yr, exposure intensity varied with task. 
In case of acute poisoning: diarrhea & vomiting 2 hr after ingestion 
AAS 

ARSENIC; OCCUPATIONAL EXPOSURE; BLOOD; URINE; SUICIDE; DELIBERATE EXPOSURE; BIOLOGICAL MONITORING; ITALY 

Foa, V.; Colombi, A.; Maroni, M.; Buratti, M.; Calzaferri, G. 10S4 Science of the Total Environment 34:2•1-250 

Cases 
Tissue Exposure Route Range Mean General Information 

S755 1 Not applicable 1.6 ppm Subject admitted to hospital emergency room 2 days after initial complaint. 
Blood Ingestion Suffered respiratory arrest, was resuscitated, then died. Normal range 0.2-0.4 

ppm. 

27 yr old father in farm family exposed thru drinking water 
Shortness of breath, pain on swallowing, tremulousness, snycope, gross hema-
turia, shock, respiratory arrest, seizure, coma, death 
Modified Gutieit 

URINE; BLOOD; LIVER; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; VIRGINIA; AUTOPSIES; CASE HISTORIES; ARSENIC; METALS; ACCIDENTAL POI-
SONING; WATER POLLUTION; DRINKING WATER; FARMS; PESTICIDES 

Armstrong, C.W ·i Stroube, R.B.; Rubio, T.; Siudyla, E.A.; Miller, G.B. 19S4 Archives of Environmental Health 30(4):276-279 

..... 
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Arsenic 
7440-38-2 
As 
AtW 74.0216, MP 817 C at 28 atm, BP 613 C (sublimes), VP 1 mm Hg at 380 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8756 a) About 100 a) Not given a) o.oos+/-0.005 ug/ml a) Exposed individuals. 0.41 mg/I in drinking water 
Blood b) About 50 b) Not given b) 0.002+/-0.001 ug/ml b) Non-exposed individuals. 0.005 mg/I in drinking water 

Inge11tion Levels in a) unrelated to length of exposure. 

Comparable groups with and without cutaneou• poisoning 1ign1, of inhab· 
itant11 of a town with high arsenic content in the drinking water. Control 
group. Mexico 
AAS 

BLOOD; HAIR; NAILS; URINE; CONSUMER EXPOSURE; MEXICO; COMPARATIVE EVALUATIONS; ARSENIC; DRINKING WATER; POPULATION EXPOSURE 
Olguin, A.; Jauge, P.; Cebrian, M.; Albores, A. 19S3 Proceedings of the Western Phamacology Society 26:175·177 

Cases 
Tissue Exposure Route Range Mean General Information 

8757 a) Not given a) O.OlS+/-0.004 ug/mL a) lnsulin·treated diabetics 
Blood, plasma b) Not given b) o.200+/-0.005 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) 0.015+/-0.004 c) Control non-diabetics 
Collected after overnight fa.1ting. Signifi.ca.nt dilferen<e a.mong a.II groups. 

18-78 yr olds, Oxford, Engla.nd 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1084 Biological Trace Element Research 6:460-487 

Cases 
Tissue Exposure Route Range Mean General Information 

8758 2 a) Not given a.) 183 ug/g a) Rib core. Female, death from acute A• overdose, exhumation 3 wk after 
Bone Ingestion b) Not given b) 1.6 ug/g de a.th 

b) Sternum. Male, death from unknown causes, exhumation 7 mo after 
de a.th. 

Autopsies, 44 yr old female, 0 yr old ma.le 
Gutzeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaitis, A.K.; Grohlich, D.; Spikes, J.J. 1983 Journal of Analytical Toxicology 7:216-219 
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Arsenic 
7440-3S-2 
As 
AtW 74.9216, MP Sl7 Cat 28 atm, BP 613 C (sublimes), VP l mm Hg at 3SO C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean 

8759 22 a) Not given a) 0.19+/-0.13 ug/g 
Breast b) Not given b) 0.13+/•0.09 ug/g 

General Information 

a) Normal tissue 
b) Neoplastic 

Dry wt, 3 samples, p=0.04 

Patients with primary breast carcinoma, samples of normal and oeopla•tic 
tissue obtained at ti."1-e of mastectomy 
X-ray ftuorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Rizk, S.L.; Sky-Peck, H.H. 1984 Cancer Research 44:5390-5394' 

Cases 
Tissue Exposure Route Range Mean General Information 

8760 80 a.) Not given o.) 128 +or- 71.0 ng/g o.) Men 
Cerebellum b) Not given b) 138 +or- '1.5 ng/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: A1(V), As(IU), 
methylated compounds 

86-70 yr olds, no Jrnown exposure, Japa.n. 
AAS 

8761 30 a) Not given a) 77.3 +or· 49.0 ng/g a) Men 
Cerebrum b) Not given b) 75.3 +or· 39.l ng/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As(V), As(lll), 
methylated compounds 

36-70 yr olds, unknown exposure, Japa.n. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 1083 Bulletin of Environmental Contamination and Toxicology 31:267-277 
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Arsenic 
7440-38-2 
Ao 
AtW 74.0216, MP 817 Cat 28 atm, BP 613 C (sublime•), VP 1 mm Hg at 380 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8762 a) 1 a) Not given a) 87 ppm a) 30 yr old rather, unwashed sample 
Hair b) 1 b) Not given b) 17.4ppm b) 30 yr old mother, sample from hairbruoh (proximal, middle, diotal cut-

c) 1 c) Not given c) 0.3 ppm tings, level1 were 12.15, 1.60, 0.4.0 ppm) 
d) 1 d) O.S-4. 7 ppm d) Not given c) II.Ii yr old 
e) l e) 0.39-1.2 ppm e) Not given d) 8 yr old 
r) l r) 0.17-2.2 ppm r) Not given e) 7 yr old 

Inhalation r) 5.6 yr old 
Ingestion Samples from family at initial vi1it to clinic. Normal levels <o.66 ppm. None 
Dermal detected in urine. 

Rural WI family of 8, age• 1-30 yr, chronic expo•ure from burning treated 
wood (aoheo in area >1000 ppm, nearby 100-600 ppm. Air 0.300 ug/cu m). 
Some living area/kitchen mea1ureme11t1 made in summer. 
Cr, Cu, As may have contributed to problems involving eye•, re1piratory 1y1-
tem (1evere irritation, pneumonic problems), CNS (sensation 1011, di•orien-
tation, 1eizure1, blaclrout1, headaches), GI (diarrhea), blood, reproductive 
1y1tem, skin, liver (hepatitil) 
Muscle cramps, nosebleeds, bruises, sinusitis, dermatitis 
AAS 

NAILS; HAIR; ARSENIC; ENVIRONMENTAL EXPOSURE; WISCONSIN 

Peters, H.A.; Croft, W .A.; Woolson, E.A.; Darcey, B.A.; Olson, M.A. 1984 Journal or the American Medical AHociation 261(18):2303-2396 

Cases 
Tissue Exposure Route Range Mean General Information 

8763 10 0.1-0.4 ppm 0.23 ppm Pottery workers 
Hair No values given for controls 

Tlaquepaque and Tonala, Mexico 
NA 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nelson, G.W.; deVaquera, M.V.; Pearson, P.B. 198' Nutrition Reports International 30(6):1000-1018 

Cases 
Tissue Exposure Route Range Mean General Information 

8764 a) About 100 a) Not given a) 1.24+/-0.61 ug/g a) Exposed individuals. 0.41 mg/I in drinking water 
Hair b) About 60 b) Not given b) 0.06+/-0.02 ug/g b) Non .. exposed individuals. 0.006 mg/I in drinking water 

Ingestion Levels in a) unrelated to length of exposure. 

Comparable groups with and without cutaneous poisoning sign•, of inhab-
itants of a town with high arsenic content in the drinking water. Control 
group. Mexico 
Exposed individuals with cutaneous signs of chronic poisoning had signifi.-
cantly (about 35%) higher levels than those without such signs 
AAS 

BLOOD; HAIR; NAILS; URINE; CONSUMER EXPOSURE; MEXICO; COMPARATIVE EVALUATIONS; ARSENIC; DRINKING WATER; POPULATION EXPOSURE 

Olguin, A.; Jauge, P.; Cebrian, M.; Albores, A. 1983 Proceedings of the Western Phamacology Society 26:175-177 
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Arsenic 
7•H0-81-2 
Ao 
AtW 74 .. 0216, MP 817 Cat 21 atm, BP 618 C (1ublime1), VP 1 mm Hg at 880 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11766 2 12-S7 ppm Not given Chromate-copper-arsenic-treated wood burned in home 
Hair Inhalation 

Rural family Dermal 
Conjunctivitis, bronchitis, sensory hyperesthesia, muscle cramps, dermatitis, 
nosebleeds, ear infections, gastrointestinal disturbance, alopecia 

ARSENIC; CHROMIUM; COPPER; AIR POLLUTION; HEALTH HAZARDS; ADOLESCENTS; ADULTS; CHILDREN; DERMATITIS; SKIN DISEASES; COMPARATIVE EVALUA-
TIO NS 
Peter1, H.A.; Croft, W.A.; Wool1on, E.A.; Darcey, B.A.; Ol•on, M.A. 1088 New England Journal of Medicine 308(22):1360-1361 

Cases 
Tissue Exposure Route Range Mean General Information 

8766 6 Not detected-0.6 ug/g Not given Autopsy •ample• 
Hair 

Alcohol cirrhosis patient1, drank "home-made brew" containing 0.06-4.4" 
ug/ml As, India. 
NA 

INDIA; AUTOPSIES; CIRRHOSIS; LIVER DISEASES; HAIR; LIVER; NAILS; ARSENIC; ALCOHOLIC BEVERAGES; BIOACCUMULATION 

Dhawan, D.; Na.rang, A.P.S.; Datta, D.V. 11183 Toxicology Letten 16:106-108 

Cases 
Tissue Exposure Route Range Mean General Information 

8767 2 a) Not applicable a) 16 ug/g a) Head hair. Proximal, 0-3.2 cm 
Hair Inge•tion b) Not applicable b) 1.1 ug/g b) Medial, 6.•-0.6 cm 

c) Not applicable c) 0.1 ug/g c) Diotal, 12.1-16.2 cm. 

Autopsy. 0 yr old male, death from unknown causes, exhumation 7 mo after 
death. 
Gutzeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaitis, A.K.; Grohlich, D.; Spikes, J.J. 1083 Journal of Analytical Toxicology 7:216-210 

Cases 
Tissue Exposure Route Range Mean General Information 

8768 2• a) Not given a) 1'2 +or- 80.1 ng/g a) Men 
Kidney b) Not given b) 04.8 +or- 21.4 og/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As(V), As(III), 
methylated compounds 

36-70 yr olds, unknown exposure, Japan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 1083 Bulletin of Environmental Contamination and Toxicology 31:267-277 
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Arsenic 
7440-38-2 
As 
AtW 7<1.1>216, MP 817 C &t 28 &tm, BP 613 C (sublimes), VP 1 mm Hg &t 380 C, 10 mm Hg &t 440 C 

Cases 
Tissue Exposure Route Range Mean 

8761> 1 Not &pplic&ble 2.0 ug/g 
Kidney Ingestion 

General Information 

Autopsy. 0 yr old male, death from unknOW'D causes, exhumation 7 mo after 
death. 

Gutzeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaiti•, A.K.; Grohlich, D.; Spikes, J.J. 1083 Journal of Analytical Toxicology 7:216-210 

Cases 
Tissue Exposure Route Range Mean General Information 

1770 &) 81> a) Not given &) 2+/-0.4 ug &) Control 
Liver b) I> b) Not given b) 26+/-4.5 ug b) Non-cirrhotic portal fibrosis 

c) 14 c) Not given c) 81+/-30 ug c) Hepatitis B virus induced cirrhosis 
d) 0 d) Not given d) 56+/-14. ug d) Amoebic liver abscess and fulminant hepatitis 

/lOOg Autopsies. Authors concluded high levels not etiologically important 

India 

LIVER; INDIA; LIVER DISEASES; ARSENIC; AUTOPSIES 

Koshy, A.; Na.rang, A.P.S.; Bhusnurmath, S.R. 1083 Toxicology Letters 10:201 

Cases 
Tissue Exposure Route Range Mean General Information 

8771 1 Not applicable 86 ppm Subject admitted to hospital emergency room 2 days after initial complaint. 
Liver Ingestion Suffered respiratory arrest, was resuscitated, then died. Normal range 0.00-

0.3 ppm. 

27 yr old father in farm family exposed thru drinking water 
Shortness of breath, pain on swallowing, tremulousness, snycope, gross hema-
turia, shock, respiratory arrest, seizure, coma, death 
Modified Gutzeit 

URINE; BLOOD; LIVER; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; VIRGINIA; AUTOPSIES; CASE HISTORIES; ARSENIC; METALS; ACCIDENTAL POI-
SONING; WATER POLLUTION; DRINKING WATER; FARMS; PESTICIDES 

Armstrong, C.W .; Stroube, R.B.; Rubio, T.; Siudyla, E.A.; Miller, G.B. 1084. Archives of Environmental He&lth 30(4):276-270 

Cases 
Tissue Exposure Route Range Mean General Information 

8772 06 &) <s-20 ug/kg &) 12.0 +or- 0.8 ug/kg a) Females 
Liver b) <5-86 ug/kg b) 23.0 +or- 18.0 ug/kg b) M&les 

Autopsies. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
Chem 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Pickston, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1083 Journal of Analytical Toxicology 7:2-6 
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Arsenic 
7·'40-38-2 
A1 
AtW 74 .. 0216, MP 817 C &t 28 &tm, BP 618 C (1ublime1), VP 1 mm Hg &t 380 C, 10 mm Hg &t 440 C 

Cases 
TiHue Exposure Route Range Mean General Information 

S778 a) 10 &) Not given &) 0.041 +or- 0.010 ug/g &) Controls 
Liver b) 7 b) Not given b) 0.0117 +or- 0.011; ug/g b) Micronodular cirrhosis 

c) 8 c) Not given c) 0.217 +or- 0.015 ug/g c) Macronodular cirrhosis 
d) 0 d) Not given d) 0.481 +or- 0.052 ug/g d) Mixed cirrhoai• 
e) 12 e) Not given e) 4.02 +or- 1.870 ug/g e) Alcoholic cirrhosis, drank "home-made brew" containing 0.06-o&.•4. ug/ml 

Dry wt As. 

Autopsies, 25-60 yr old liver cirrhosis patients and controls who died of non-
hepatic causes, India 
NA 

INDIA; AUTOPSIES; CIRRHOSIS; LIVER DISEASES; HAIR; LIVER; NAILS; ARSENIC; ALCOHOLIC BEVERAGES; BIOACCUMULATION 
Dhawr.n, D.; Na.rang, A.P.S.; Datta, D.V. 1088 Toxicology Letters 15:105-108 

Cases 
TiHue Exposure Route Range Mean General Information 

8774 23 &) Not given &) 145 +or- 4.5.4 ng/ g &) Men 
Liver b) Not given b) 112 +or- 24.8 ng/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As(V), Aa(llI), 
methylated compounds 

86-70 yr olds, unknown exposure, Ja.pan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 
Yamauchi, H.; Yamamura, Y. 1083 Bulletin of Environmental Contamination and Toxicology 31:267-277 

Cases 
Tissue Exposure Route Range Mean General Information 

8775 1 Not &pplic&ble 4.7 ug/g Autopsy. 0 yr old male, death from unknown causes, exhumation 7 mo after 
Liver Ingestion death. 

Gutaeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 
Pirl, J.N.; Townaend, G.F.; Valaitia, A.K.; Grohlich, D.; Spikes, J.J. 1983 Journ&I of Analytical Toxicology 7:216-210 

Cases 
Tissue Exposure Route Range Mean General Information 

8776 22 &) Not given &) 98.0 +or- 26.1 ng/g &) Men 
Lung b) Not given b) 113 +or- 32.0 ng/ g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As(V), As(III), 
methylated compounds 

36-70 yr olds, no known exposure, Japan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 1083 Bulletin of Environmental Contamination and Toxicology 31:267-277 
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Arsenic 
7440-38-2 
As 
AtW 74.11216, MP 817 Cat 28 atm, BP 613 C (sublimes), VP l mm Hg at 880 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8777 a) 10 a) 0.2-1.l ug/Jrg a) 0.84 +or- 0.39 ug/kg a) Colootrum (ht or 2nd day pootpartum) 
Milk b) 17 b) 0.62-3.8 ug/kg b) 1.5 +or- 0.11 ug/kg b) Transitional milk (3-8 days postpartum) 

c) 5 c) 0.66-6.6 ug/kg c) 3.3 +or- 1.7 ug/Jrg c) Mature milk (l-8 mo postpartum) 
Dry wt Dry wt 

Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.j Byrne, A.R.; Dermelj, M. 1983 Science of the Total Environment 20:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

8778 :n a) Not given a) 100 +or- 42.7 ng/g a) Men 
Muscle b) Not given b) 104 +or- 18.2 ng/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As{V), As(Ill), 
methylated compound• 

36-70 yr olds, no lrnown exposure, Ja.pan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 1083 Bulletin of Environmental Contamination a.u.d Toxicology 31:267-277 

Cases 
Tissue Exposure Route Range Mean General Information 

8770 l Not applicable 3.4 ug/g Autopsy, thigh muscle. 44. yr old female, death from acute As overdose. Ex ... 
Muscle Ingestion humation 3 wk alter death. 

Gutzeit 
NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaitis, A.K.; Groblich, D.; Spikes, J.J. 1983 Journal of Analytical Toxicology 7:216-210 
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Arsenic 
7440-38-2 
As 
AtW 74.9216, MP 817 Cat 28 atm, BP 613 C (sublimes), VP 1 mm Hg at 380 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8780 a) 1 a) Not given a) 2988 ppm a) 30 yr old father 
Nail b) 1 b) Not given b) 1452 ppm b) SO yr old mother 

c) 1 c) Not given c) 105 ppm c) 8 yr old child 
d) 1 d) Not given d) 1731 ppm d) 7 yr old child 
e) 1 e) Not given e) 1000 ppm e) 5.5 yr old child 
f) 1 f) Not given f) 434 ppm f) 2.5 yr old child 
g) 1 g) Not given g) 5066 ppm g) 1 yr old child 

Samples from family at initial visit to clinic. Normal levels 0.0-1.8 ppm 

Rural WI family of 8, ages 1 ... 30 yr, chronic exposures from burning treated 
wood in stove ( ashe1 in area >1000 ppm, nearby 100-600 ppm. Air, 0.300 
ug/cu m). Living area measurements in summer. 
Cr, Cu, As may have contributed to problems involving eyes, respiratory sys ... 
tern (8evere irritation, pneumonic problems), CNS (sensation loss, disorien-
tation, seizures, blackouts, headaches), GI (diarrhea), blood, reproductive 
system, skin, liver (hepatitis) 
Muscle cramps, nosebleeds, brui11e11, sinu11iti11 1 dermatitis 
AAS 

NAILS; HAIR; ARSENIC; ENVIRONMENTAL EXPOSURE; WISCONSIN 

Peters, H.A.; Croft, W.A.; Woolson, E.A.; Darcey, B.A.; Olson, M.A. 1984. Journal of the American Medical Association 251(18):2303-28'06 

Cases 
Tissue Exposure Route Range Mean General Information 

8781 a.) About 100 a) Not given a) 4.55+/-2.25 ug/g a) Exposed individual11. 0.-'1 mg/I in drinking water 
Na.ii b) About 50 b) Not given b) 0.42+/-0.24 ug/g b) Non-exposed individuals. 0.005 mg/I in drinking water 

Ingestion Levels in a) unrelated to length of exposure. 

Comparable groups with and without cutaneous poisoning signs, of inhab .. 
itants of a town with high arstnic content in the drinking water. Control 
group. Mexico 
AAS 

BLOOD; HAIR; NAILS; URINE; CONSUMER EXPOSURE; MEXICO; COMPARATIVE EVALUATIONS; ARSENIC; DRINKING WATER; POPULATION EXPOSURE 

Olguin, A.; Jauge, P.; Cebrian, M.; Albares, A. 1983 Proceedings of the Western Phamacology Soc:iety 26:175-177 

Cases 
Tissue Exposure Route Range Mean General Information 

8782 8 100-SOOO ppm Not given Chromate-copper-arsenic-treated wood burned in home 
Nail Inhalation 

Rural family Dermal 
Conjunctivitis, bronchitis, sensory hyperesthesia, muscle cramps, dermatitis, 
nosebleeds, ear infections, gastrointestinal disturbance, alopecia 

ARSENIC; CHROMIUM; COPPER; AIR POLLUTION; HEALTH HAZARDS; ADOLESCENTS; ADULTS; CHILDREN; DERMATITIS; SKIN DISEASES; COMPARATIVE EVALUA-
TIONS 
Peters, H.A.; Croft, W .A.; Woolson, E.A.; Darcey, B.A.; Olson, M.A. 1983 New England Journal of Medicine 308(22):1360-1361 
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Arsenic 
7440-38-2 
As 
AtW 74.9216, MP 817 Cat 28 atm, BP 613 C (sublimes), VP 1 mm Hg at 380 C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean 

8783 5 0.05-6.66 Not given 
Nail 

General Information 

Autopsy samples 

Alcohol cirrhosis patients, drank "home-made brew" containing 0.06 ... 4.4:4 
ug/ml As, India. 
NA 

INDIA; AUTOPSIES; CIRRHOSIS; LIVER DISEASES; HAIR; LIVER; NAILS; ARSENIC; ALCOHOLIC BEVERAGES; BIOACCUMULATION 

Dhawan, D.; Na.rang, A.P.S.; Datta, D.V. 1983 Toxicology Letteu 15:105-108 

Cases 
Tissue Exposure Route Range Mean General Information 

8784 Ingestion a) Not applicable a) 132 ug/g a) Proximal fingernail root. Female, death from acute As overdose, exhuma-
Nail b) Not applicable b) 49 ug/g tion S wk after death 

c) Not applicable c) 34 ug/g b) Medial fingernail root 
d) Not 1'pplicable d) 9.4 ug/g c) Fingernail, proximal (0-5 mm). Male, death from unknown cau1e1, e::it-
e) Not applicable e) 37 ug/g humation 7 mo after death 
f) Not applicable f) 14 ug/g d) Distal (6-10 mm) 
g) Not applicable g) 13 ug/g e) Toenail, proximal (0-5 mm), same male 
h) Not applicable h) 0.75 ug/g f) Medial (5-10 mm) 

g) Distal (10-15 mm) 
h) Undigested nail composite, same male. 

Autopsies, 4.4. yr old female, 9 yr old male 
Gutzeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORO; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaitis, A.K.; Grohlich, D.; Spikes, J.J. 1983 Journal of Analytical Toxicology 7:216-210 

Cases 
Tissue Exposure Route Range Mean General Information 

8785 18 a) Not given a) 156 +or- 82.0 ng/g a) Men 
Pancreas b) Not given b) 152 +or- 60.4 ng/ g b) Women 

Wet wt Autopsies, normal tiuues. In decreasing order of% of total: As(V), As(Ill), 
methylated compounds 

36-70 yr olds, no known exposure, Je.pan. 
AAS 

8786 22 a) Not given a) 134 +or- 51.9 ng/g a) Men 
Sirin b) Not given b) 172 +or- 129 ng/g b) Women 

Wet wt Autopsies, normal tissues. In decreasing order of% of total: As(V), As(lll), 
methylated compounds 

36-70 yr olds, no known exposure, Ja.pan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 1983 Bulletin of Environmental Contamination and Toxicology 31:267-277 
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Arsenic 
7440-38-2 
As 
AtW 7o&.11216, MP 817 Cat 28 atm, BP 613 C (1ublime1), VP l mm Hg at 380 C, 10 mm Hg at o&'ilO C 

Cases 
Tissue Exposure Route Range Mean General Information 

8787 l Not applicable 2.2 ug/g Autop1y. 44 yr old female, death from acute At overdose. Exhumation 3 wk 
SpiDal cord Ingestion after death. 

Gutzeit 

NAILS; BONES; HAIR; KIDNEYS; LIVER; SPINAL CORD; MUSCLES; DELIBERATE EXPOSURE; ARSENIC; AUTOPSIES; CADAVERS; MEASUREMENT METHODS 

Pirl, J.N.; Townsend, G.F.; Valaiti1, A.K.; Grohlich, D.; Spike1, J.J. 11183 Journal of Analytical Toxicology 7:216-210 

Cases 
Tissue Exposure Route Range Mean General Information 

1788 20 a) Not given a) 101 +or- 68.7 ng/g a) Men 
Spleen b) Not given b) 101 +or- '1.2 ng/g b) Women 

Wet wt Autop1iea, normal tis1ue1. In decreasing order of% of total: As(V), As(lll), 
methylated compounds 

36-7Q yr olds, no known expo1ure, Japan. 
AAS 

JAPAN; AUTOPSIES; CADAVERS; AORTA; ADRENAL GLANDS; CEREBELLUM; CEREBRUM; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; SKIN; SPLEEN; ARSENIC 

Yamauchi, H.; Yamamura, Y. 11183 Bulletin of Environmental Contamination and Toxicology 31:267-277 

Cases 
TiBBue Exposure Route Range Mean General Information 

87811 a) 6SO a) Not given a) 33.8+/-31.4 ug/L a) Active smelter workers 
Urine b) 116 b) Not given b) 2o&.6+/-23.6 ug/L b) Retirees and ex-employees of smelter 

c) 144 c) Not given c) 21.'il+/-23.l ug/L c) Copper and gold miners, never employed in smelter 
Den1ity corrected Data also given for different job catagorie1 of smelter workers 

AAS 
BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; LEAD; ARSENIC; INDUSTRIAL PLANTS; SMELTERS; ZINC ORGANIC COMPOUNDS 

Lili11, R.; Valciukas, J.A.; Weber, J.P.; Fischbein, A.; Nicholson, W.J.; Campbell, C.; Malkin, J.; Selikoff, I.J. 108' Environmental Research 33:76-05 
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Arsenic 
7<&<&0-38-2 
As 
AtW 7<&.9216, MP 817 C at 28 atm, BP 613 C (sublimes), VP 1 mm Hg at 380 C, 10 mm Hg at <&<&O C 

Cases 
Tissue Exposure Route Range Mean 

87110 1811 a) 0.6-'8 ug/I a) 17.2+/-11.1 ug/I 
Urine Inhalation b) 85-12500 ug/I b) Not given 

Ingestion c) 60-138 ug/I c) 88.7+/-34. ug/I 
Dermal d) 1-103 ug/1 d) 33.11+ /-23.<& ug/I 

e) 8-67 ug/I e) 25.7 ug/I 

General Information 

a) Reference population, 148 subjects 
b) 1 subject, 3 &I: 38 d after ingesting approx 3 g As203, peak on day 3 
c) Glau mix makers, air levels As203=4..5-6HI ug/cu m 
d) Glau blowers & caoten, air levels=0.6-2.9 ug/cu m 
e) Storer•&: clerks, indirect exposures 

Levels correlated with blood levels. Aehed samples 

Healthy males, mean age 83 yr 36% nonsmolrera 1 no occupational exposure. 
18 yr old, attempted suicide. 4.2 yr old glaH factory worken,employed 18+/-9 
yr, exposure intensity varied with task. 
In ca•e of acute poisoning: diarrhea &c: vomiting 2 hr after ingestion 
AAS 

ARSENIC; OCCUPATIONAL EXPOSURE; BLOOD; URINE; SUICIDE; DELIBERATE EXPOSURE; BIOLOGICAL MONITORING; ITALY 
Foa, V.; Colombi, A.; Maroni, M.; Buratti, M.; Calaaferri, G. 1118' Science of the Total Environment 34:241·2SQ 

Cases 
Tiaaue Exposure Route Range Mean General Information 

87111 8 0.01-1.60 ppm 0.65 ppm Subacute poisoning from ingesting contaminated {108 ppm) well water. Fam· 
Urine lnge1tion Uy membel'a ill with GI symptoms for week prior 'to exa.mina.'tion. Es'timated 

expo•ure 26·127 mg for survivor1, 77 mg and 166 mg for 2 who died. 

4 ... 37 yr old1, farm family exposed thru drinking wa.ter 
Ga.strointesti:na.l symptome, periobita.l ewelling, hea.dache, back pain, sore 
throat, epistaxi1, excessive thirst. 
Marrow suppression, coma, peripheral neuropathology, hematologic, hepatic, 
and renal abnormalities, death in 2 case1. 
Modified Gutzeit 

URINE; BLOOD; LIVER; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; VIRGINIA; AUTOPSIES; CASE HISTORIES; ARSENIC; METALS; ACCIDENTAL POI-
SONING; WATER POLLUTION; DRINKING WATER; FARMS; PESTICIDES 
Armetrong, C.W .; Stroube, R.B.; Rubio, T.; Siudyla, E.A.; Miller, G.B. 108' Archives of Environmental Health 811(<&):276-2711 

Cases 
Tissue Exposure Route Range Mean General Information 

87112 &) About 100 a) Not given a) 0.30+/-0.18 ug/ml a) Exposed individuals. 0.4.1 mg/I in drinking water 
Urine b) About 50 b) Not given b) o.01+/-0.01 ug/ml b) Non-exposed individuals. 0.005 mg/I in drinking water 

Ingestion Levels in a) unrelated to length of exposure. 

Comparable groups with and without cutaneous poisoning signs, of io.hab· 
itants of a town with high arsenic content in the drinking water. Control 
group. Mexico 
Exposed individua.ls with cuta.neous signs of chronic poisoning had signi&-
cantly (about 20%) higher levels than those without such sign• 
AAS 

BLOOD; HAIR; NAILS; URINE; CONSUMER EXPOSURE; MEXICO; COMPARATIVE EVALUATIONS; ARSENIC; DRINKING WATER; POPULATION EXPOSURE 
Olguin, A.; Jauge, P.; Cebrian, M.; Albores, A. 1083 Proceedings of the Western Phamacology Society 26:175-171 
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Arsenic 
7·'40-3S-2 
As 
AtW 74.9216, MP Sl7 Cat 2S atm, BP 613 C (sublimes), VP 1 mm Hg at 3SO C, 10 mm Hg at 440 C 

Cases 
Tissue Exposure Route Range Mean 

8793 1 a) Not given a) 21.7 ug 
Urine Ingestion b) Not given b) 37.6 ug 

c) Not given c) 645.7 ug 
d) Not given d) 669.1 ug 
e) Not given e) 4.39 ug 
f) Not given f) 2.90 ug 
g) Not given g) 2.33 ug 
h) Not given h) 3.92 ug 

URINE; DELIBERATE EXPOSURE; JAPAN; ADULTS; ARSENIC; METABOLISM 

General Information 

a) Inorganic As after 747 ug 
b) Inorganic As after 750 ug 
c) Ao in trimethylarsenic (TMA) after 747 ug 
d) As in TMA after 750 ug 
e) As in metabolite methylaroonic acid (MAA) after 747 ug 
f) Ao in MAA acid after 750 ug 
g) Ao in dimethylaroinic acid (DMAA) after 747 ug 
h) As in DMAA after 760 ug 

Cumulative excretion for 72 hr. As consumed was 08.8% TMA, 0.06% in or-
ganic As and 0.14.% DMAA. 2 w1r between experiments. 

Adult volunteer, Japan 
AAS 

Yamauchi, H.; Yamamura, Y. 1!1841 Bulletin of Environmental Contamination r.nd Toxicology 32:682-687 

Cases 
Tissue Exposure Route Range Mean General Information 

8704 147 6-496.<I ug/I Not given 1-4781 ug/I in well water. Ingestion calculated to be 1-4.521 ug/day. 
Urine Ingestion <so yr old adults, Alaska 

Chem 
ALASKA; ADULTS; NEUROLOGIC MANIFESTATIONS; UTERUS; COMPARATIVE EVALUATIONS; ARSENIC; DRINKING WATER; RURAL AREAS 

Krein, K.; Zack, M.M.; Feldman, R.G.; Niles, C.A.; Chirico-Post, J.; Sax, D.S.; Landrigan, P.J.; Boyd, M.H.; Cox, D.H. 19S3 Archives of Environmental Health 3S(2):116-121 

Cases 
Tissue Exposure Route Range Mean General Information 

8705 a) 232 a) Not given a) 7<1+/-73 ug/I a) Controls, (from general unexposed population) 
Urine b) 15 b) Not given b) 4'+/-36 ug/I b) Possible exposure (professionals, administrators, etc.) 

c) 22 c) Not given c) 9S+/-76 ug/I c) Low-exposure (plant superintendent, supervisors, foremen, fingerlift oper-
d) 42 d) Not given d) 117+/-15S ug/I a tors) 
e) 10 e) Not given e) 148+/-112 ug/I d) Moderate-exposure (equipment operators, laborors, drivers, maintenance 

Range of means workers, warehousemen) 
e) High-exposure (treating plant operators) 

Employees in wood treatment process. Exposures to chromated Cu arsenate 
preservatives. Wood treaters: 5-952 ug/I, mean 103 ug/l. Controls: S-365 
ug/I, mean 74 ug/I. 

Hawaiians, Caucasians, Filipines, Japanese 
AAS 

WOOD PRESERVATIVES; ARSENIC; CHROMIUM; COPPER; URINE; HAWAII; COMPARATIVE EVALUATIONS; RACIAL STUDIES; OCCUPATIONAL EXPOSURE; HEALTH 
HAZARDS; INHALATION; OCCUPATIONAL HAZARDS 
Takahashi, W .; Pfenninger, K.; Wong, L. 10S3 Archives of Environmental Health 3S(4):200-214 
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Asbestos 
1332-21-4 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8796 2 a) 30.8+/-3.'-45.8+/-3.4 X 
Lung 10(E+6) 

b) 49.4+/-8.3-51.3+/-5.3 x 
10(E+6) 

Fibers/g dry wt 

Mean General Information 

a) 37.8+/-2.2 X 10(E+6) a) Subject A, all lobes, slices from periphery of lung, 77 samples 
b) Not given b) Subject B, range of means from 30 lower lobe samples, slices from periph-

Fibers/g dry wt ery of lung 
Autopsies. Range of means. Lowest in middle lobes, higher in lower lobes. 
Other values given for subject B, subpleural transects of upper lobe. Data 
for fibers divided into coated and uncoated, percent coated varied from 5 . .5-
13.0%. Cau8e of death not asbestosis. 

53 yr old (Subject A) and 67 yr old (Subject B) employed for 30 and 24. yr 
respectively, Anthophyllite mine, Finland 
Asbestosis 
Microscopy 

LUNGS; OCCUPATIONAL EXPOSURE; FINLAND; ADULTS; AUTOPSIES; OCCUPATIONAL DISEASES; PULMONARY DISEASES; ASBESTOS; FIBERS; MINING 

Morgan, A.; Holmes, A. 1984. Environmental Research 33:62-75 

Cases 
Tissue Exposure Route Range Mean General Information 

8707 1 a) Not given o.) 123,000+/-87,000 a) Coated fibers 
Lung Inhalation b) Not given b) 493,000+/-174.,000 b) Uncoated fibers 

Fibers/g dry tissue Worked with talc 12 yr, chrysotile and crocidolite fiber levels within range for 
normal urban population. Amosite fibers elevated to 3 million fibers/g dry 
tissue. This is 6x upper range for normal urban population. 

44. yr old resident of Australia 
Pleural mesothelioma 
Microscopy 

LUNGS; OCCUPATIONAL EXPOSURE; AUSTRALIA; INDUSTRIAL DISEASES; NEOPLASMS; OCCUPATIONAL DISEASES; BIOPSIES; ASBESTOS; FIBERS; INHALATION 

Barnes, R.; Rogers, A.J. 1984. Medical Journal of Australia 140:488-400 

Cases 
Tissue Exposure Route Range Mean General Information 

8708 o.) 3 a) 10-> 1000 a) S3 a) Exposed 
Lung b) 7 b) < 10-greater than 600 b) 19 b) Prob ably exposed 

c) 9 c) <5-greater than 700 c) 4.4. c) Possibly exposed 
d) 6 d) <5-greater than 5000 d) 150 d) Not likely to have been exposed 

Inhalation Asbestos hodies/g wet wt Asbestos bodies/g wet wt Exceeding "normal" in 56% of cases. Discussion of correlation of data from 
Medians autopsies and roentgenography with occupational exposure as well as tumors. 

U.S. Veterans (62.3 yr old), from 434. autopsies done 10/80-4./83. Had pos-
terolateral chest wall and/or diaphragmatic pleural plaques. 
Pleural plaques, asbestos bodies 
Microscopy 

OCCUPATIONAL EXPOSURE; ASBESTOS; NEOPLASMS; AUTOPSIES; OCCUPATIONAL HAZARDS 

Wain, S.L.; Roggli, V.L.; Foster, W.L. 1984 Chest S6(5):707-713 
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Asbestos 
1332-21-4 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

871111 II a) lS.0-44.4 
Lung Inhalation b) 8.7-16.9 

c) 19.3-Sl.6 
d) S.6-S4.6 
e) 0.7-30.7 
f) 1.1-67.3 

xlO(E+6) fibero/g 
dry wt 

Mean General Information 

a) 26.11 a) Chrysotile, normal lung 
b) 9.0 b} Chry•otile, asbestotic lung 
c) 4S.6 c) Tremolite, normal lung 
d) 26.7 d) Tremolite, aabeatotic lung 
e) 11.8 e) Amo1ite/crocidolite, normal lung 
f) 21.11 f) Amo1ite/croddolite, a1be1totic lung 

xlO(E+6) fibero/g Levels varied significantly from site to site, S different levels given for each 
dry wt aubject. 

Subject• with historiea of asbestos expoaure 
Fibrotic lung, 6 ca1ea 
EM; X-ray spectrom 

LUNGS; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; ADULTS; PULMONARY DISEASES; MEASUREMENT METHODS; ASBESTOS; FIBERS; BIOCON-
CENTRATION 
Churg, A.; Wood, P. 1983 Environmental Research 31:87.&-380 

Asbestos, grunerlte 
12172-73-5 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8800 a) 18 a) 0-8 
Lung b) 11 b) 0 

c) 12 c) 0-471,102 
Inhalation Fcrruginou• bodie•/g 

Mean General Information 

a) Not given a) Urban area environmentally exposed, no lung cancer 
b) Not given b) Non·urban environmentally exposed patient• with lung cancer 
c) 341,035 c) Rural asbestos workers, exposed 2 wk·16 yr 0/12 with lung cancer 

Ferruginou• bodies/g Mean calculated from chart. 

All •mokcr1 with exception of 5. Newborn to 85 yr of age. Tyler and Hous-
ton, Tex&• area 
V&riou1 hea.rt, va.1cular, pulmonary problcm1. Ca.nccr•, (pancreatic, lung, GI 
tract, peritorea.l), diabete•, cirrhosis 
Microscopy 

LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; CONSUMER EXPOSURE; TEXAS; AUTOPSIES; PULMONARY DISEASES; NEOPLASMS; SARCO-
MAS; BIOPSIES; ASBESTOS; BIOACCUMULATION; FIBERS; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; RURAL AREAS; URBAN AREAS 
Dod1on, R.F.; Greenberg, S.D.; Williams, M.G., Jr.; Corn, C.J.; O'Sullivan, M.F.; Hur1t, G.A. 1984 Journal of the American Medical Auociation 262(1):68-71 
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Barium 
7440-39-3 
Ba 
AtW 137.34, MP 710 C (approx), BP 1600 C (approx), VP 10 mm Hg at 1049 C 

Cases 
Tissue Exposure Route Range 

8801 l lS-140 umol/1 Not given 
Blood, plasma Ingestion 

Mean General Information 

12-114 hr alter ingesting 40 g a• carbonate. Peak at 42 hr, low at 11• hr. 
Range of mean• estimated from graph 

30 yr old woman 
Abdominal pain, diarrhea, vomiting, muacle weakness, respiratory failure, 
paraly1i1, hypokalemia, renal ineufficiency 
Vastus media.Ii• muscle, mild, non-1pecific atrophy. During paralysis muscle 
electrically 1ilent, unexcitable, nerve action potentials. Recovery ... low ampli-
tude, short "myopathic" units 
ES 

BLOOD PLASMA; DELIBERATE EXPOSURE; CASE HISTORIES; SUICIDE; BARIUM; POTASSIUM 
Phelan, D.M.; Hagley, S.R.; Guerin, M.D .. 1984 British Medical Journal 280:882 

Cases 
Tissue Exposure Route Range Mean General Information 

8802 a) Not given a) 0.062+/-0.017 ug/mL a) Insulin-treated diabetics 
Blood, pla.oma b) Not given b) 0.071+/-0.023 ug/mL b) N on-inoulin-treated diabetic• 

c) Not given c) o.oso+/-0.010 ug/mL c) Control non-diabetics 
Collected after overnight fa1ting. Significant difference between b), c) and a), 
b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1984 Bio1ogica1 Trace Element Research 6:4-60-•87 

Ben.amide, p-amlno-N-(2-(dlethylamlno)ethyl)- (8 CI); Ben•amlde, 4-amino-N-(2-(diethylamlno)ethyl)- (9 CI) 
51-06-9 
Cl3-H21-N3-0 
MW 235.37 

Cases 
Tissue Exposure Route Range Mean General Information 

8803 9 a) Not given a) 2.89+/-0.24 a) Control, before cimetidine 
Urine lnge1tion b) Not given ml/min/kg b) Parent compound after cimetidine 

c) Not given b) l.85+/-0.12 c) n-Aetylprocainamide metabolite, control, before cimetidine 
d) Not given ml/min/kg d) Metabolite, after cimetidine 

c) 80.23+/-7.90 ml/min Renal clearance. Cimetidine dose wa• 1000 ug. 
d) 75.54+/-4.44 ml/min Healthy volunteers, 25-•0 yr old 

HPLC 
BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; ADULTS; KIDNEY DISEASES; GASTROINTESTINAL DISEASES; ANTIHISTAMINES; BIOACCUMULATION; 
BIOAVAILABILITY; METABOLITES; DRUGS 
Christia.n, C.D., Jr.; Meredith, C.G.; Speeg, K.V., Jr. 1984 Clinical Pharmacology and Therapeutics 36(2):221-227 
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Bensene, chloro-
1os-oo-7 
C6-H5-CI 
MW 112.56, MP -•5 C, BP 181.7 C, VP 10 mm Hg at 22.2 C 

Cases 

Tissue Exposure Route Range 

880• a) 0 a) 0.07-S.16 ug/cu m 
Breath b) 8 b) 0.09-8.0 ug/cu m 

Mean General Information 

a) 0.2 ug/cu m a) Bayonne and Elizabeth, NJ. 4 chemical and oil workers, 'persons with 
b) Not given no occupational exposure, l sewage plant operator 

Median b) Research Triangle Park, NC subjects with no occupational exposure 
Food generally unimportant as exposure source. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Roeenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 19S4 Environmental Reaearch 35:293-310 

Cases 

Tissue Exposure Route Range Mean General Information 

SS05 8 a) Not given a) 17.6,xlO(E-5)+/- a) Metabolite p-chlorophenylmercapturic acid (MA) after 0.3 mmol Lg 
Urine Ingestion b) Not given 10.'4xlO(E-6) monocblorobenzene, 1 case 

Inhalation c) Not given mmol/kg b) Metabolite 4-chlorocatichol (4CC) 
d) Not given b) 0.003+/-o.ooos c) MA after 0.84 ppm x 415 min, 1 case 
e) Not given mmol/kg d) 4CC 
f) Not given c) 0.1S6 mmol e) MA after 0.5 ppm x 228 min, 1 case 

d) 25.'4 mmol/kg f) 4CC 
e) 0.2S5 mmol/kg Cumulative excretion. 
f) 8.633 mmol/kg 57 yr old volunteer and factory workers (average age 30 yr) 

HPLC 
URINE; DELIBERATE EXPOSURE; OCCUPATIONAL EXPOSURE; ADULTS; CHLOROBENZENES; INHALATION; FUMES; INDUSTRIAL ATMOSPHERES; METABOLITES 

Ogata, M.; Shimada, Y. 19S3 International Archives of Occupational and Environmental Health 53:51-57 

Bensene, dichloro-
26821-22-6 
C6-H•-CI2 
MW 147.0l, BP 178-lSO C 

Cases 

Tissue Exposure Route 

SS06 a) 0 
Breath b) 3 

Range 

a) 0.10-0.10 ug/cu m 
b) 0.00-0.76 ug/cu m 

Mean General Information 

a) 0.1 ug/cu m a) Bayonne and Elizabeth, NJ. 4 chemical and oil workers, 4 persons with 
b) Not given no occupational exposure, 1 sewage plant operator 

b) Research Triangle Park, NC subjects with no occupational exposure 
Food generally unimportant as exposure route. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 1084 Environmental Research 35:293-319 
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Benmene, ethyl-
100-41-4 
08-HlO 
MW 106.16, MP -94.97 C, BP 136.25 C, VP 10 mm Hg at 25.9 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8807 23 62-48% 49+/5% % retention of vapors after exposure ranging from 20.2-447 .6 mg. 
Lung Inhalation 

Healthy volunteers, 27-32 yr old 
GO 

URINE; LUNGS; DELIBERATE EXPOSURE; POLAND; ADULTS; INDUSTRIAL DISEASES; INDUSTRIAL HYGIENE; INDUSTRIAL MEDICINE; BIOACCUMULATION; 
HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; METABOLITES; OCCUPATIONAL HAZARDS 
Gromiec, J.P.; Piotrowski, J.K. 11>84 International Archive• of Occupatioual and Environmeut&I He&lth 55:61-72 

Cases 
Tissue Exposure Route Range Mean General Information 

8808 4 a) Not given a) 71.5+/-l.5% a) % mandelic acid metabolite 
Uri12e Inhalation b) Not given b) 19.l+/-2.0% b) % phenylglyoxlic acid metabolite 

c) Not given c) 4.0+/-0.5% c) % 1-phenylethanol metabolite 
d) Not given d) 0.15+/-0.06% d) % W-hydroxyacetophenone metabolite 
e) Not given e) 1.6+/-0.3% e) % m-hydroxyacetophenone metabolite 
f) Not given f) 72.4+/-4.9% f) Same as a) 
g) Not given g) 16.8+/-5.0% g) same ash) 
h) Not given h) 6.7+/-1.6% h) same as c) 
i) Not given i) 0.45+/-0.20% i) Same as d) 
j) Not given j) 0.82+/-0.11% j) same as e) 

a-e), exposure 150 ppm, 24 hr collection, f-j), exposure 150 ppm plus 150 
ppm m-xylene, 24. hr collection. Significant differences i.n 1-phenyletha.nol 
(P<0.05), W-hydroxylacetophenone (P<0.05), and m-hydroxyacetophenone 
(P<o.01). Also measured level8 of minor met&bolite8. 

Re8e&rch worJrer8, 33-40 yr old 
GO/MS 

URINE; DELIBERATE EXPOSURE; ADULTS; FINLAND; XYLENE; BENZENES; BIOACCUMULATION; METABOLITES 

Engstrom, K.; Riihimaki, V.; Laine, A. 1984 International Archive8 of Occupational and Environmental Health 54;355-363 
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Benzene, hexachloro· 
118-74-1 
C6-Cl6 
MW 28<&.80, MP 231 C, BP 323-326 C, VP 1 mm Hg at 11'.<& C 

Cases 
Tissue Exposure Route Range 

8809 a) l>l a) 10-.,.58 ng/g 
Adipose b) 84 b) 17-315 ng/g 

Mean General Information 

a) 106+/-70 ng/g a) Kingston 
b) 78+/-62 ng/g b) Ottawa 

Single samples from greateJ" omentum of each cadaver. Significantly different. 
In general, residue values in entire survey of 20 compounds slightly higher in 
Kingston. No significant differences by sex. 

Autopsies, unembalmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lakes Community) and ll/80 .. 1/sl, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7 ... ss yr, 16-01 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; Junkins, E. 198" Journal of Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

8810 105 a) Not given a) 10.58+/-15.38 ug/lrg a) Men, whole country 
Adipoae Ingestion b) Not given b) 21.88+/-15.12 ug/lrg b) Women, whole country 

c) Not given c) 30.25+/-H>.70 ug/ml c) Men, South Finland 
d) Not given d) 28.83+/-16.28 ug/lrg d) Women, South Finland 
e} Not given e) l.0+/-0.00 ug/lrg e) Men, </=l fish meal/mo 
£) Not given £) 0.26+/-3.50 ug/lrg f) Women </=l fish meal/mo 
g) Not given g) l0.66+/-6.30 ug/lrg g) Men, 2-3 fish meals/mo 
h) Not given h) 18.67+/-10.00 ug/lrg h) Women, 2-3 fish meals/mo 
i) Not given i) 14.33+/-ll.06 ug/lrg i) Men, > /=4 fish meals/mo 
j) Not given j) 18.66+/-l<&.67 ug/lrg j) Women,>/=<& fish meals/mo. 

Hospital patients and accidental fatalities, 2 mo-91 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mussalo-Rauhama&, H.; Pyya.slo, H.; Moil&n.en, R. 1984 Jouru&l of Toxicology and Environmental Health 13:689-704 

Cases 
Tissue Exposure Route Range Mean General Information 

8811 a.) <&6 a) Not given a) 0.13 ppm a) 1076 
Adipose b) 92 b) Not given b) o.07 ppm b) 1081 

Levels higher in 40-60 yr olds than in 30 yr olds. Men higher than women. 
Use of organ.ochloriu.e pesticides restricted for a.bout 10 yr. 

30->&o yr olds, Matsuyama City, Japan 
GC-EC 

JAPAN; ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; DDT; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLY-
CHLORINATED BIPHENYLS; PESTICIDE RESIDUES; POPULATION EXPOSURE 
Mori, Y.; Kikuta, M.; Okinaga, E.; Okura., T. 1083 Bulletin of Environmental Contamination and Toxicology 30:7"-79 
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Benzene, hexachloro-
118-74-1 
C6-Cl6 
MW 284.80, MP 231 C, BP 323-326 C, VP 1 mm Hg at 114.4 C 

Cases 
Tissue Exposure Route Range 

8812 lS 20-170 ug/kg 
Adipose 

Mean General Information 

SS ug/kg Investigation of residues in autopsy samples. Fat basis. 

20-60 yr old traffic accident victims, 1970-80. Ljublj&na &u.d Maribor hospi ... 
ta.ls, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC. 
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1983 Bulletin of Environmental Contamination and Toxicology 30:505-500 

Cases 
Tissue Exposure Route Range Mean General Information 

8818 Review. Residues detected in various foods and human tissues. Data used to 
Adipose determine dietary intakes. 

REVIEW; ADIPOSE TISSUE; MILK; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; INFANTS; CHLOROBENZENES; HEXACHLOROBEN-
ZENE; FISHES; FOOD CONTAMINATION; PESTICIDE RESIDUES; METABOLITES; AGRICULTURE 
Peattie, M.E.; Lindsay, D.G.; Hoodless, R.A. 1984 Science of the Total Environment 34:73-86 

Cases 
Tissue Exposure Route Range Mean General Information 

8814 16 a) Not given a) o.a ng a) 7 d after parturition 
Blood b) Not given b) 0.3 ng b) 14 d 

c) Not given c) 0.3 ng c) 28 d 
d) Not given d) 0.3 ng d) 42 d 
e) Not given e) 0.3 ug •) S6 d 
f) Not given f) 0.3 ug f) 70 d 
g) Not given g) 0.1 ng g) 84 d 
h) Not given h) 0.1 ng h) 98 d 

/g whole blood Average of samples collected at each time period. No correlation between lev .. 
els in milk and blood. 

Mothers, mean age 35+/ .. 2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adams, B.R.; Davies, D.J.; Turton, D. 1984 Archives of Environmental Contamination and Toxicology 13:217-223 
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Benzene, hexachloro· 
118-74-1 
06-016 
MW 284.80, MP 231 C, BP 323-326 C, VP 1 mm Hg a.t 114.4 C 

Cases 
Tissue Exposure Route Range 

8816 101 Not given 
Blood 

8816 07 Not given 
Blood, feta.I Transplacental 

Mean General Information 

o.oo+/-1.2 ng/g Sampled on admission. Median, 0.08 ng/g. llf>% of these had >0.01 ng/g. 

26+/-4 yr old•, maternity facility admissions, urban and rural vicinity of Lake 
Ontario (Rochester and Oswego), and a mixed population from the Hudson 
River area. (Albany), lll77, NY 
GO 

o.1+/-0.0 ng/g Sampled at delivery. Median O.Ob ng/g. 77% of cases had >0.01 ng/g. Com-
pound preferentially crossed the placenta. 

Fetuses, delivered in urban and rural vicinity of Lake Ontario (Rochester and 
Oswego), and a mixed population from the Hudson River area (Albany), 1077, 
NY 
GO 

BLOOD; FETAL BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; COMPARATIVE EVALUATIONS; HEXACHLOROBENZENE; ODE; POLYCHLORINATED BIPHENYLS; 
BIOACCUMULATION; POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER; PESTICIDE RESIDUES 
Bush, B.; Snow, J.; Koblintz, R. 1084 Archives of Environmental Contamination and Toxicology 13:517-527 

Cases 
Tissue Exposure Route Range Mean General Information 

8817 16 a) Not given a) 4.0 ng a) 7 d after parturition 
Milk b) Not given b) 8.6 ng b) 14 d 

c) Not given c) 4..8 ng c) 28 d 
d) Not given d) 4.3 ng d) 42 d 
e) Not given e) 3.f> ng e) f>6 d 
f) Not given f) 3.4 ng f) 70 d 
g) Not given g) 2.9 ng g) Ud 
h) Not given h) 3.f> ng h) OS d 

/g whole milk Average of samples collected at each time period. No correlation between lev-
els in milk and blood. Accumulation of residue in infant body fat theoreti-
cally estimated to increase rapidly during 1st 8 mo of breastfeeding, eventu-
ally equal to or greater than adult levels 

Mothers, mean age 35+/-2 yr, mean wt 125+/·8 lb, National Capital Region, 
(Ottawa), Ca.na.da. 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adams, B.R.; Davies, O.J.; Turton, D. 108' Archives of Environmental Contamination and Toxicology 13:217-223 
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Benzene, hexachloro-
11s-H-1 
C6-Cl6 
MW 284.80, MP 231 C, BP 323-326 C, VP 1 mm Hg &t 114.4 C 

Cases 
Tissue Exposure Route Range 

8818 &) 64 1>) 0.018-0.38 ppm 
Milk b) 102 b) Not detected-0.23 ppm 

Mean General Information 

1>) 0.046 +or- 0.049 ppm a) Hawaii 
b) 0.031 +or- 0.025 ppm b) M&inl&nd USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive ru:idues. 

1979-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1983 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

8819 &) 20 1>) 0.092-0.52 mg a) 0.14 +or- 0.11 mg a) Umea, north coast 
Milk b) 20 b) O.OSo-0.13 mg b) 0.11 +or- 0.016 mg b) Osterund, middle 

c) 20 c) 0.12-0.52 mg c) 0.18 +or- 0.097 mg c) Stockholm, east coast 
d) 20 d) 0.079-0.19 mg d) 0.12 +or- 0.027 mg d) Gothenburg, west coast 
e) 20 e) 0.11-0.20 mg e) 0.14 +or- 0.020 mg e) Lund, south 

/kg fat /kg fat Range of 15 samples from mothers in each area. Samples pooled, milk col-
lected 3-5 days postpartum, 

1977-79, Sweden 
GO-EC 

SWEDEN; MILK; ODE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Noren, K. 1983 Ambio 12(1):44-46 

Cases 
Tissue Exposure Route Range Mean General Information 

8820 3 a) 0.065-0.077 mg/kg a) 0.071+/-0.005 a) Successive fractions, 1 nursing period, mother A 
Milk b) 0.020-0.033 mg/kg b) 0.029+/-0.002 b) Successive fractions, 1 nursing period, mother B 

c) 0.068-0.072 mg/kg c) 0.071+/·0.003 c) Each nursing period for 24 hr, mother C 
d) 0.054-0.061 mg/kg d) Not given d) Sample lX/wk for 4 wk, mother C 

mg/kg Fat basis 

GO 

ADULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 
Noren, K. 1983 Archives of Environmental Contamination and Toxicology 12:277-283 
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Ben•ene, hexachloro-
118-7<&-l 
06-018 
MW 28<&.80, MP 231 O, BP 323-828 C, VP 1 mm Hg o.t 11<&.<& 0 

Cases 
Tissue Exposure Route Range 

8821 60 a.) 0.0007-0.008 mg/lrg 
Millr lngeation b) 0.01<&-0.2<& mg/lrg 

Mean General Information 

a.) 0.0023+/-0.0013 a.) Millr 
b) 0.06<&+ /-0.0<&0 b) Millr fo.t (meo.n of 3.7%) 

mg/lrg Nonsmokers, 22-38 yr old, ht 152-180 cm, wt 48-90 kg, 1-4 children, Finland. 
GC/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; DOE; ODD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Widr1trom, K.; Pyy•alo, H.; Simes, M.S. 1083 Bulletin of Environmental Contamination and Toxicology 31:251-256 

Cases 
Tissue Exposure Route Range Mean General Information 

8822 Review. Residues detected in various foods and human tissues. Data used to 
Millr determine dietary intakes. 

REVIEW; ADIPOSE TISSUE; MILK; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; INFANTS; CHLOROBENZENES; HEXACHLOROBEN-
ZENE; FISHES; FOOD CONTAMINATION; PESTICIDE RESIDUES; METABOLITES; AGRICULTURE 
Peattie, M.E.; Lindsay, D.G.; Hoodless, R.A. 108' Science of the Total Environment 34::73-86 

Cases 
Tissue Exposure Route Range Mean General Information 

8828 12 Not given 53 ug/lrg 3-5 days postpartum. 
Millr, fo.t 

9-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

882<& 12 1-7 ug/lrg 2.1 ug/lrg 3-5 do.yo postpo.rtum. 
Milk, whole 

9-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATJON; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1983 Bulletin of Environmental Contamination and Toxicology 30:505-500 
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Benmene, o-dlchloro- (8 CI); Benzene, 1,2-dlchloro- (9 CI) 
05-50-1 
C6-H.&-Cl2 
MW 147.0, MP -17.5 C, BP 180-183 C, VP l mm Hg at 20.0 C 

Cases 
Tissue Exposure Route Range 

8825 15 Not detected-20 ug/kg 
Adipo•• 

Mean General Information 

13 ug/kg lnve•tigation of residues in autopsy samples. Fa.t basis. 

20-60 yr old traffic accident victims, 1070-80. Ljubljana and Maribor hospi-
tals, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1083 Bulletin of Environmental Contamination and Toxicology 30:505-500 

Cases 
Tissue Exposure Route Range Mean General Information 

8828 Review. Residues detected in various foods and human tissues. Data used to 
Adipo•e determine dietary intakes. 

REVIEW; ADIPOSE TISSUE; MILK; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; INFANTS; CHLOROBENZENES; HEXACHLOROBEN-
ZENE; FISHES; FOOD CONTAMINATION; PESTICIDE RESIDUES; METABOLITES; AGRICULTURE 
Pea.ttie, M.E.; Lindsay, D.G.; Hoodless, R.A. 1984 Science of the Total Environment 34:73-86 

Cases 
Tissue Exposure Route Range Mean General Information 

8827 12 Not given 230 ug/kg 3-5 days postpartum. 
Milk, fat 

9-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

8828 12 5-12 ug/kg 9 ug/kg 3-5 day• po•tpartum. 
Milk, whole 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBEN?.OENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1083 Bulletin of Environmental Contamination and Toxicology 30:505-500 
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Bensene, p-dichloro- (8 CI); Bensene, I,4-dichloro- (9 CI) 
106-4.6-7 
C6-H•-C12 
MW 147.01, MP 53 C, BP 174.12 C, VP 10 mm Hg at 5.j,.8 C 

Cases 
Tissue Exposure Route Range 

8820 15 Not detected-200 ug/kg 
Adipose 

Mean General Information 

1"6 ug/kg Investigation of residoes in autopsy samples. Fat basis. 

20-60 yr old traffic accident victims, 1970-80. Ljubljana and Maribor hospi-
tahs, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; B!OACCUMULAT!ON; LAC-
TAT!ON; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1088 Bulletin of Environmental Contamination and Toxicology 80:505-500 

Cases 
Tissue Exposure Route Range Mean General Information 

8830 Review. Residues detected in various foods and human tinues. Data used to 
Adipo•e determine dietary intakes. 

REVIEW; ADIPOSE TISSUE; MILK; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; INFANTS; CHLOROBENZENES; HEXACHLOROBEN-
ZENE; FISHES; FOOD CONTAMINATION; PESTICIDE RESIDUES; METABOLITES; AGRICULTURE 
Peattie, M.E.; Lindsay, D.G.; HoodltH, R.A. 108" Science of the Total Environment 34:73-86 

Cases 
Tissue Exposure Route Range Mean General Information 

8831 12 Not given 640 ug/kg 3-b days postpartum. 
Milk, fat 

9-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

8832 12 5-35 ug/kg 25 ug/kg 3-5 days postpartum. 
Milk, whole 

0-10/81. Mathen in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
J&n, J. 1083 Bulletin of Environmental Contamination and Toxicology 30:505-500 
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Benzene, pentachloro-
608-93-5 
06-H-015 
MW 250.34., MP 86 C, BP 277 C 

Cases 
Tissue Exposure Route 

8833 a) 91 
Adipo11e b) 84. 

Range 

a) Not detected-20 ng/ g 
b) Not detected-4 ng/g 

Mean General Information 

a) l+/-2 ng/g a) Kingston 
b) l+/-5 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. Significantly different 
- frequency of occurrence was low, thus hard to assess how meaningful. In 
general, residue values in entire survey of 20 compounds slightly higher in 
Kingston. No significant difference• by sex. 

Autopsies, unembalmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lake1 
Basin), Canada. Age ranges 7-88 yr, 16-01 yr, respectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; Junkins, E. 1984 Journal of Toxicology and Environmental Health 18:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

8834 15 Not detected-3 ug/lrg l.2 ug/lrg Investigation of residues in autopsy samples. Fat basis. 
Adipose 

20-60 yr old traffic accident victims, 1970-80. Ljubljana and Maribor hospi-
ta.ls, Yugoslavia 
GLC 

8835 12 Not given 18 ug/lrg 3-5 days postpartum. 
Milk, fat 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

8836 12 Not detected-3 ug/lrg 0.7 ug/kg 3-5 days postpartum. 
Milk, whole 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1083 Bulletin of Environmental Contamination and Toxicology 30:505-590 
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Bensene, l,2,3-trichloro-
87-61-6 
C6-H3-Cl3 
MW 181.46, MP 62.6 C, BP 221 C, VP 1 mm Hg a.t 40 C 

Cases 
Tissue Exposure Route Range 

8837 a) IH a) Not detected-1320 ng/g 
Adipo1e b) 84 b) Not detected-8 og/ g 

Mean General Information 

a) 20+/-180 ng/g a) Kingston 
b) l+/-0.8 ng/g b) Otta.wa 

Single •ample• from greater omentum of each cadaver. Significantly different 
... frequency of occurrence was low, thus hard to as1e1• how meaningful. In 
general, residue values in entire survey of 20 compound• slightly higher in 
Kingston. No aignificant differences by sex 

Autopsies, unembalmed cadaver•, 11/70-1/31, Kingaton, Ontario (a Great 
Lalre1 Community) and 11/80-1/81, Ottawa, Ontario (outoide Great Lalre1 
Basin), Canada. Age range& 7-88 yr, 16-91 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 
Williama, D.T.; LeBel, G.L.; Junkins, E. 1084 Journal of Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

8888 15 20-150 ug/lrg 103 ug/kg Investigation 0£ residues in autopsy aamplea. Fat baai.a. 
Adipose 

20 .. eo yr old traffic accident vi.ctima, 1079-80. Ljubljana. and Maribor ho•pi .. 
tala, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1983 Bulletin of Environmental Contamination and Toxicology 30:.505 .. 500 

Cases 
Tissue Exposure Route Range Mean General Information 

8830 Review. Residue• detected in various foods and human tia•uea. Data u•ed to 
Adipose determine dietary intakes. 

REVIEW; ADIPOSE TISSUE; MILK; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; INFANTS; CHLOROBENZENES; HEXACHLOROBEN-
ZENE; FISHES; FOOD CONTAMINATION; PESTICIDE RESIDUES; METABOLITES; AGRICULTURE 
Peattie, M.E.; Lindsay, D.G.; Hoodless, R.A. 1984 Science of the Total Environment 34:73-86 

Cases 
Tissue Exposure Route Range Mean General Information 

8840 12 Not given 128 ug/kg 3-5 days postpartum. 
Millr, fat 

9-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

(next page) 

~ 
~ 



Bensene, l,2,3-trichloro
s1-61-6 
C6-H3-Cl3 
MW 181.,6, MP 52.6 C, BP 221 C, VP 1 mm Hg at 'O C 

Cases 
Tissue Exposure Route Range 

S8'1 12 2-10 ug/l<g 
Milk, whole 

(continued) 

Mean General Information 

5 ug/l<g 3-5 day• poetpartum. 

0-10/81. Mothen in Ljubljana Maternity Clinic, Yugoelavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC· 
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 11183 Bulletin of Environmental Contamination and Toxicology 80:505 ... 599 

Bensene, l,2,3,4-tetrachloro-
636-66-2 
C6-H2-Cl<t. 
MW 215.llO, MP <l.7.5 C, BP 25<1. C at 760 mm Hg, VP 1 mm at 68.5 C 

Cases 
Tissue Exposure Route Range 

88'2 15 Not detected-I ug/kg 
Adipo1e 

88'3 12 Not given 
Millr, fat 

88<1.4. 12 Not detected-3 ug/kg 
Millr, whole 

1 ug/kg 

25 ug/kg 

l ug/kg 

Mean General Information 

Investigation of re•iduee in autopty samples. Fat basis. 

20-60 yr old traffic accident victim1, 1970-80. Ljubljana and Maribor hospi-
ta.ls, Yugoslavia 
GLC 

3-5 day• poetpartum. 

0-10/81. Mothen in Ljubljana Maternity Clinic, Yugoelavia 
GLC 

3-5 days postpartum. 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC· 
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1983 Bulletin of Environmental Contamination &nd Toxicology 30:595-500 

..... 
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Ben•ene, l,2,S,5-tetrachloro-
63'-90·2 
C6-H2°CI" 
MW 216.110, MP 6 .... 6 C, BP 2"6 C, VP 1 mm Hg at C.S.2 C 

Cases 
Tissue Exposure Route Range 

88"6 a) 111 a) Not detected-16 og/g 
Adipo1e b) 8" b) Not detected-8 og/g 

Mean General Information 

a) 1+/·2 og/g a) Kingston 
b) o.r.+/-0.3 og/g b) Ottawa 

Single sample• Crom greater omentum of each cadaver. Significantly differ-
ent - frequency of occurrence was low, thus hard to assess how meaningful. 
In general, residue values in entire survey of 20 compounds slightly higher in 
Kingston. No significant differences by sex. 1 12 14:,S·i•omer had same GC re-
tention time 

Autopsies, unembalmed cadavers, 11/70·1/31, King8ton, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age range• 7-88 yr, 16-01 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William•, D.T.; LeBel, G.L.; Junkins, E. 1118" Journal of Toxicology 1LDd Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

88"6 15 2-20 ug/kg 16 ug/kg Investigation of residues in autopsy samples. Fat basis. May include 1,2,•,5-
Adipose TeCB. 

20-60 yr old traffic accident victims, 1970-80. Ljubljana and Maribor hospi-
tals, Yugoslavia 
GLC 

88"7 12 Not given 60 ug/kg 3-5 days postpartum. May also include l,2,4t,5-TeCB. 
Milk, fat 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

88"8 12 Not detected-5 ug/kg 2 ug/kg 3-5 day• pootp&rtum. May include 1,2,.,,,5-TeCB. 
Milk, whole 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC· 
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 19S3 Bulletin of Environmental Contamination and Toxicology 30:505-500 
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Ben•ene, 1,2,4-trlchloro-
120-s2-1 
C6-H3-Cl3 
MW 181.4.6, MP 17 C, BP 213 C, VP 1 mm Hg at 38.4 C 

Cases 

Tissue Exposure Route Range 

884.0 a) 91 a) Not detected-658 ng/g 
Adipose b) &4. b) Not detected-156 ng/g 

Mean General Information 

a) 24.+/-82 ng/g a) King•ton 
b) 7+/-20 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. In general, residue val-
ue1 in entire survey of 20 compounds slightly higher in Kingston. No signifi-
c&nt differences by sex 

Autop1ie1, unemba.lmed ca.da.vere, 11/79-1/31, Kingoton, Onta.rio (a Great 
Lake• Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lalre8 
Basin), Canada. Age ranges 7-88 yr, 16-01 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William•, D.T.; LeBel, G.L.; Junkins, E. 198' Journal of Toxicology and Environmental Health 13:10-20 

Cases 

Tissue Exposure Route Range Mean General Information 

8850 15 2-15 ug/kg 9 ug/kg Investigation of residues in autopsy samples. Fat basis. 
Adipose 

20-60 yr old traffic accident victims, 1979-80. Ljubljana and Maribor hospi-
tale, Yugoslavia 
GLC 

8851 12 Not given 25 ug/kg 8-5 days postpa.rtum. 
Milk, fa.t 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

8862 12 Not detected-<& ug/lrg 1 ug/kg 3-5 days postpartum. 
Milk, whole 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 1088 Bulletin of Environmental Contamination and Toxicology 30:595-509 
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Bensene, 1,3,5-trlchloro-
10s-7o-8 
C6-H3-Cl3 
MW 181.•&6, MP 68.4 C, BP 208.4 C (also reported as 208.5 C), VP 10 mm Hg at 78 C 

Cases 
Tissue Exposure Route Range Mean 

8858 a.) 01 a.) Not detected-22 ng/g a.) 2+/-8 ng/g 
Adipo1e b) 84 b) Not detected-61 ng/ g b) 4+/-10 ng/g 

General Information 

a) Kingston 
b) Ott&W& 

Single samples from greater omentum of each cadaver. Jn general, residue va) .. 
uea in entire survey of 20 compounds slightly higher in Kingston. No 11ignifi.-
c&nt differences by sex 

Autopsies, unemba.lmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lakes Community) a.nd 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16·01 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William1, D.T.; LeBel, G.L.; Junkins, E. 1984 Journal of Toxicology and Environmental Health 13:10·20 

Cases 
Tissue Exposure Route Range Mean General Information 

8854 15 8-20 ug/kg 16 ug/kg Investigation of residues in autopsy samples. Fat basis. 
Adipose 

20-60 yr old traffic accident victims, 1970-80. Ljubljana and Maribor hospi .. 
tali, Yugoslavia 
GLC 

8855 12 No"t given 25 ug/kg 3-5 days postpartum. 
Milk, fa.t 0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 

GLC 

8856 12 Not detected-8 ug/kg l ug/kg 3-5 days postpartum. 
Milk, whole 0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 

GLC 
ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J. 11183 Bulletin of Environmental Contamination and Toxicology 30:505-500 
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Ben•enepropanamlne, N-methyl-gamma-( 4-( trlftuoromethyl)phenoxy )-, ( +-)-
64910-89-3 
Cl 7-Hl8-F3-N-O 
MW 809.88 

Tissue 

8867 
Blood, pla.tma 

8868 
Urine 

Cases 
Exposure Route 

26 
Ingestion 

10 
Ingestion 

Range Mean 

a.) 20.0-66.4 ng/ml a.) 89.3+/·0.6 ng/ml 
b) 17.1-46.4 ng/ml b) 88.7+/·6.4 ng/ml 
c) 6.3-86.3 ng/ml c) 20.7+/·10.7 ng/ml 
d) 7.1-26.7 ng/ml d) 19.1+/-8.6 ng/ml 

a) 0.16-1.71 mg a) 0.47 mg 
b) 0.16-1.26 mg b) 0.56 mg 
c) 0.10-1.80 mg c) 0.68 mg 
d) 0.42-1.70 mg d) 0.04 mg 

General Information 

a.) Controls 
b) Pa.tients 
c) Nor8.uoxetine, control• 
d) Norft.uoxetine, patient• 

Ma..ximum concentra.tion• a.t 6.0+/·l.7 hr (controls) a.nd 4.4+/-2.8 hr (pa-
tiento) for pa.rent compound, a.nd 76.0+/·18.l hr (control•) a.nd 71.7+/-06.2 
hr (patient•) for metabolite, after 40 mg. 

6 control•, 19 patient• with renal dysfunction (6 hemodialyeie patient•) 
GC 

a) Control• 
b) Pa.tient1 
c) Nortluoxetine 1 control• 
d) NorBuoxetine, patient• 

Total amounts after 4:0 mg. 

6 control1, 13 patients with renal dy1function 
GO 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; ADULTS; KIDNEY DISEASES; DEPRESSION; ANTIDEPRESSIVE AGENTS; DRUG THERAPY; BIOACCUMULATION; 
BIOLOGICAL MONITORING; METABOLITES; DRUGS 
Aronoff, G.R.; Bergstrom, R.F.; Pottratz, S.T.; Sloan, R.S.; Wolen, R.L.; Lemberger, L. 1084 Clinical Pharmacology a.nd Thera.peutiu 86(1):188-1'4 

Ben•lllc acid, 4,4'-dlchloro-, ethyl ester (8 CI); Benseneacetlc acid, 4-chloro-alpha-( 4-chlorophenyl)-alpha-hydroxy-, ethyl eater (9 CI) 
610-16-6 
Cl6·H1'-Cl2-03 
MW 326, BP 148 C a.t 0.04 mm Hg 

Cases 
Tissue Exposure Route Range Mean General Information 

S869 10 a) 0.025-0.848 ppm a) 0.162+/-0.081 ppm &) 4/21/82, noon 
Urine b) 0.013-0.64S ppm b) 0.172+/-0.053 ppm b) 4/22/82, noon 

c) 0.028-0.407 ppm c) 0.188+/·0.0'1 ppm c) 4/28/82 nOOD 
d) 0.0-0.046 ppm d) 0.021+/-0.006 ppm d) 4/26/82 a.fter 2 d •ith no expo•ure 

S.E. Grove spra.yed 4/10/82, 1.13 ltgAl/a.cre. Level• correla.ted significa.ntly with 
leaf residue and boxes of fruit picked. Levels al•o given for expo1ure pad1 
pinned on workers. 

Citru1 harvester•, Florida 
GO 

URINE; OCCUPATIONAL EXPOSURE; FLORIDA; ADULTS; INSECTICIDES; METABOLITES; CHLORINE ORGANIC COMPOUNDS; OCCUPATIONAL HAZARDS; OR-
CHARDS; PESTICIDES 

Nigg, H.N.j Stamper, J.H.; Queen, R.M. 1084. American Industrial Hygiene Association Journal 4:5(3):182-186 
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Bensolc acid, S,6-dichloro-2-methoxy-
1018-00-0 
C8-H6-Cl2-03 
MW 221.0•, MP 11'-116 C, VP 3.75XlO(E-3) mm Hg at 100 C 

Cases 
Tissue Exposure Route Range 

8860 l Not applicable 
Bile Ingestion 

8861 l Not applica.ble 
Blood Ingestion 

8862 1 Not applicable 
Liver Ingestion. 

Mean General Information 

l•O mg/L Autopsy samples after unkn""'n dose of Killex (a mixture of 100 g 2,+.D/L, 
50 g mecoprop/L, 0 g dicamba/L). Dea.th within approximately 5 hr. 

61 yr old •uicide victim with hi1tory of mental illne11 and chronic alcoholiam 
Comatose, di1tres1, low blood pressure, peculiar odor on breath, heavy 
breathing, di•tended abdomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

170 mg/L Autopsy samples after unknown dose of Killex (a mixture of 100 g 2,'-D/L, 
50 g mecoprop/L, 9 g dicamba/L). Death within approximately 5 hr. 

61 yr old suicide victim with hietory of mental illne11 and chronic alcoholiam 
Comatose, di•tress, low blood pre11ure, peculiar odor on breath, heavy 
breathing, diatended abdomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

<100 mg/kg Autopsy samples after unknown dose of Killex (a mixture of 100 g 2,'-D/L, 
50 g mecoprop/L, 0 g dicamba/L). Dea.th within a.pproxima.tely 5 hr. 

61 yr old suicide victim with history of mental illneaa and chronic alcoholi1m 
Comatose, di1tre11, low blood pre11ure, peculiar odor on breath, heavy 
breathing, distended abdomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Fraser, A.O.; Isner, A.F.; Perry, R.A. 198• Journa.I of Forenoic Sciences 29(•):1237-1:.i.1 

Cases 
Tissue Exposure Route Range Mean General Information 

8863 Review. General information, reported levels, 1ourcea of expo1ure, metabo-
Urine lites, and methoda of analysis for: phtbalate e1ter pla1tici•er1, chlorophenoxy 

acid herbicide•, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. U>83, 60 p 
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BHC, total (No postings in CHEMLINE). 
C6-H6-Cl6 
MW 290.85 

Cases i 

T'.ssue ; Exposure Route Ran;,e 1-------1---- --------
8864 a) 43 a.) Not given 

- ---

Adipose I L) 45 b) Not given 
c) 92 c) Not given J 

i I 

Mean 

a) 11.3 ppm 
b) 4.78 ppm 
c) 3.65 ppm 

General Information 

a) 197' 
b) 1976 

I cl 1081 
! Levels higher in 40-60 yr olds than in 30 y-.: oldl!l. Men higher than women. 
I Use or organochlorine pesticides restricted for about 10 yr. 

I : I I 30->6o yr ohh, Matsuyama City, Jap&n 

1----~----~1 -------- - _________ ,, I GC-EC 
JAPA"i; ADJPOSE TISSUE; ENVIRONMENTAL EXPOSURE; <'f-1LOR!NE ORGANIC COMPOUNDS; DDT; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLY· 
CHLORfNATED B!PHENYLS; PESTICIDE RESIDUES; POPULATh~N E'{f'OSURE 

Mori. Y.: Kilrnta, ? .. f.; Okin&ga, E.; Olrur1'.. T. 1983 Bulletin of Bnvironmental Contamination and Toxicology 80:74-70 

..--------'--;-- Cases 

General Information T1ssue j Exposure Route I Range 
7s~--------r;;------------~--r-~~-"-~~,2 ppb A} 13 3 ppb I a) Maternal, live birth!!, 27 case8 

Blood I I b'< 2 3-J0.7 ppb b~ !'?'.3 ppb b) Materna.I, stillbirths, 0 case8 

---L-----~Mean ~TG~-:-~~~ 
r) 4.'i-30 4 ppb c) l3.6 ppb ! c) Cord, live births, 27 ca.es 

I f n) 7 8-20.7 ;>pb ,\ l 14.8 ppb i' d) Cord. stillbirths, 9 cases 
I I ' 

[ \ \ Pregnant women, Lucknow, India. 
_________ _J_ ______ , ___________ J_ __L____ _ _______ _,_a_c_-E_C__;_;_T_L_c __________________________ --1 

INDIA; ADULTS; NEWBORN; BLOOD; PLA!"ENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; DDD; ODE; DDT; HEXACHLOROCYCLOHEXANE; LJNDANE; BIOACCU 
MITLATION; MFJTABOLiTE,·, f·ESTICIDE R.F"'>IDTJl>S· POPULATIO" i,XPOSUft£, PREGNANCY; ENVIRONMENTAL EXPOSURE 
S~xena, 'A:.C; Siddiqui, \A.K.J.; Agarwal. V: Kuuty, D. 1983 Journal oI 'Toxicdogy and Environmental Health 11:71-70 

1~-1~=~-~--,-~o~u::e~o~~J __________ Range I ___ Mean General Information 

8866 I a) 7 I a) Not giv«"n a) 7.97+/-4.51 ppb a) Controls, normal 2nd trimester pregnancies, no miued abo .. ·tions 
Blood, serum b) 8 b) Not given h) 6.4.'2+/-6.4.0 ppb b) Low serum PCB, recent mi.ssed &hortion8 (mea.n l.6'l) 

c) 0 j c) Not given c) 8.48+/-7.84 ppb c) High serum PCB, recent mined abortions (mean 1.SO) 
d) 7 ; d) Not givf'n d) 4,.04+/-6.67 ppb d) Former missed abortions (mean 8.43) 

I ' In missed abortions, products of conception were retained in utero at least 6 
wlr after fetal death, which occurred before week 20 of gestation. 

I Women with missed abortions (mean age 28.1 yr for high PCB group) and 

l controls (mean age 24.7 yr) 
GC ---- ------- ------------'----------------'-------------'-------------------------------------! 

ADIJ!,TS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; ODD; DDE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED B!PHEl"YLS; BIOA<'CUMTJLATION; PESTICIDE RESIDUES; PREGNAN'JY; ENVIRONMENTAL EXPOSURE 

D..-A, •::vkiJ B: \i\!Ass4'-rma.vn, ~I.; Culos S.; Ron, M.: Wassermann, D.; Pines, A. 1983 Environmental Research 30:160-174 
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BBC, total (No postings In CHEMLINE). 
C6-H6-Cl6 
MW 200.85 

Cases 
Tissue Exposure Route Range 

886'T a) 641 a) Not detected 
Milk b) 102 b) Not detected-0.04.41 ppm 

Mean General Information 

b) Not detected a) Hawaii 
b) 0.028+/-0.0l'T ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive residues. 

lO'T0-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1088 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
TiHue Exposure Route Range Mean General Information 

8188 8 a) 0.12-0.16 mg/kg a) 0.141+/-0.0141 mg/kg a) Succe1eive fraction•, 1 nur1ing period, mother A 
Milk b) 0.028-0.081 mg/kg b) 0.028+/-0.002 mg/kg b) Succe••ive fractions, l nursing period, mother B 

c) O.OS'T-0.0410 mg/kg c) o.oso+/-0.002 mg/kg c) Each nuraing period for 2• hr, mother C 
d) O.OS0-0.086 mg/kg d) Not given d) Sample IX/wk, 41 wk, mother C 

Fat ba1is 

GC 
ADULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 

Noren, K. 1088 Archives of Environmental Contamination and Toxicology 12:277-288 

Cases 
Tissue Exposure Route Range Mean General Information 

8860 Review. Chemicals found in occupational exposures are discussed in terms of 
Milk milk partition factors, potential infant exposures and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 1083 America.n Journal of Industrial Medicine •:250-281 

Cases 
Tissue Exposure Route Range Mean General Information 

8810 a) :J'T a) 41.1-06.6 ppb a) l'T.l ppb a) Live birth• 
Placenta. b) 9 b) 6.5-26.1 ppb b) 18.41 ppb b) Stillbirth• 

Pregnant women, Lucknow, India. 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. 1983 Journal of Toxicology and Environmental Health 11:71-70 
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Blphen:yl, chloro (8 CI); 1,1'-Blphenyl, chloro derive (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range Mean General Information 

88'11 a) 18 a) Not given a) 6.<&7+/-2.35 ppm a) Cancer deaths, autopsies 
Adipose b) 36 b) Not given b) 6.12+/-2.38 ppm h) Noncancer deaths, autopsies 

c) l<& c) Not siven c) 3.811+/-0.97 ppm c) Cancer patients, biopsies 
d) 21 d) Not given d) 8.98+/-1.33 ppm d) Nonc&ncer patients, biopsies 

No eignifi.cant differences. Accumula:tion in breast adipose apparently not re-
lated to the occurrence of mammary cancer. 

Autopsies, 43-82 yr old cancer victims, IS-85 yr old noncancer victims. Biop-
sies, 25-54 yr old cancer patients, 19-64. yr old noncancer patients. Denmark 
GC 

ENVIRONMENTAL EXPOSURE; ADIPOSE TISSUE; DENMARK; AUTOPSIES; CARCINOMAS; BIOPSIES; POLYCHLORINATED BIPHENYLS; ODE 
Unger, M.; Kia.er, H.; Blichert-Toft, M.; Olsen, J.; Clausen, J. 198' Environmental Research 34:24-28 

Cases 
Ti111ue Exposure Route Range Mean General Information 

8872 S, 2 control• a) 880-2170 ug/lrg a) 13.j.0 ug/lrg a) PCB 
Adipose b) 160, 180 ug/lrg b) Not given b) Controls 

c) 0.6-1.0 ug/lrg c) 0.83 ug/lrg c) Methylthio metabolite 
d) Not detected d) Not detected d) Controls 
e) 0.7-1.0 ug/lrg e) 0.88 ug/lrg e) Methylsulfone metabolite 
f) 0.06-0.2 ug/lrg f) Not given f) Controls 

Autopsy samples from Yusho patients and controls, Japan 
GC/MS; Mau fragrnentography 

PCB; LIVER; AUTOPSIES; LUNGS; ADIPOSE TISSUE; JAPAN; ENVIRONMENTAL EXPOSURE; BIOACCUMULATION; POLYCHLORINATED BIPHENYLS 

Haraguchi, H.; Kuroki, H.; Masuda, Y.; Shigematsu, N. 108<& Food and Chemical Toxicology 22(4.)283-288 

Cases 
TiHue Exposure Route Range Mean General Information 

8878 a) Ill a) 110-28,300 ug/g a) 2050+/-3626 ug/g a) Kingston 
Adipooe b) 8' b) <&50-4.760 ng/g b) 2001+/-873 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. Values for Kingston 
males/females significantly different. In general, residue values in entire sur-
vey of 20 compounds slightly higher in Kingston. 

Autopsies, unembalmed cadavers, 11/79-1/31, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respecti.,ely. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; J1.1.nkins, E. 198' Journal of Toxicology and Environmental Health 13:19-29 

en 
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Blphenyl, chloro (8 CI); 1, l '-Blphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8874 105 Not given 
Adipose Ingestion 

Mean 

&) 0.27+/-0.22 mg/kg 
b) 0.2·'+/-0.20 mg/kg 
c) 0.38+/-0.20 mg/kg 
d) 0.28+/-0.24 mg/kg 
•) 0.08+/-0.00 mg/kg 

I 
f) 0.13+/-0.0S mg/lrg 
g) 0.14+/-0.14 mg/kg 
h) 0.17+/-0.13 mg/kg 
i) 0.21+/- 0.21 mg/kg 
j) 0.24+/-0.18 mg/kg 

General Information 

a) Men, whole country 
b) Women, whole country 
c) Men, South Finland 
d) Women, South Finland 
•) Men, </=l fish me&l/mo 
f) Women </=l fish me&l/mo 
g) Men, 2-S fish me&ls/mo 
h) Women, 2-3 fish meals/mo 
i) Men, > /=4 fish meals/mo 
j) Women, > /=4 fish meals/mo 

Hospital patient111 and accidental fata.lities, 2 mo-01 yr old 
GO/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mus•alo-Rauha.maa, H.; Pyyaslo, H.; Moilanen, R. 1D84 Journal of Toxicology and Environment&! Health 13:689-704 

Cases 
Tissue Exposure Route Range Mean General Information 

--·-----~ 

8876 1 Not given 12.8 ppm PCB-poisoned patient, 10 mo after onset of pournning. Most toxi<- PCB com-
Adipose Ingestion Fat bal!llis ponent in commercial prepa.ration, 3,4,3' 14'-tetrachlorobiphenyl was detected. 

Dec 1970-S~pt 1080, central Taiwan 
GO 

TAIWAN; DELIBERATE EXPOSURE; ACCIDENTAL POISONING; POLYCHLORINATED BIPHENYLS: BLOOD; POPULATION EXPOSURE; SKIN DISEASES; DERMATITIS; 
FOOD CONTAMINATION; CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 
Chen, P.H.-S.; Luo, M.-L.; Wong, C.-K.; Chen, C.-J. ID84 American Journal of Industrial Medi.cine 5:133-145 

Cases 
Tissue Exposure Route Range Mean General Information 

8876 &) 21 a) Not given &) 6.43 ppm &) 1073 
Adipose b) 46 b) Not given b) 4.17 ppm b) 1076 

c) o~ c) Not given c) 3.02 ppm c) 1081 
Levels higher in 40-60 yr olds tha.n in 40 yr olds. Men higher than women. 
Use of PCB has been restricted for about 10 yr. 

30->6o yr olds, Ma.tsuyama City, Japan 
GO-EC 

JAPAN; ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; DDT; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLY-
CHLORINATED BIPHENYLS; PESTICIDE RESIDUES; POPULATION EXPOSURE 
Mori, Y.; Kikuta, M.; Okinaga, E.; Okura., T. 1D83 Bulletin of Environmental Contamina.tion and Toxicology 30:74-79 

C11 
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Blphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

SS77 
Adipose 

Mean General Information 

Review of the relative toxicity of the individual congeners of PCBs and 
PCDFs identified in tissues of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y.; Yoshimura, H. 1084 American Journal of Industrial Medicine 5:31-44 

Cases 
Tissue Exposure Route Range Mean General Information 

8878 a) 1 a) Not given a) 0.88 ppm a) Adult, died of respiratory failure (esophageal carcinoma) 12 yr 6 mo after 
Adipose b) 1 b) Not given b) 0.02 ppm onset of Yusho 

Ingestion Whole b&•e b) lnlant, died from coiled umbilical cord. Mother had Yusho. 
Tra.nsplacental 

76 yr old ma.le. Stillborn male infant. Kyushu, Japan 
Yusho lesions characteristic GC pattern 
Skin pigmentation, follicular hyperkeratosis, hyperplacia of duct epithelium in 
esophageal gland 
GO 

JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; FOOD CONTAMINATION; AUTOPSIES; POLYCHLORINATED BIPHENYLS; ADULTS; INFANTS; 
LIVER; HEART; ADIPOSE TISSUE; SKIN DISEASES; DERMATITIS; CARCINOMAS; CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; 
POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER 
Kikuchi, M. 1084 American Journal of Industrial Medicine 5:H>-30 

Cases 
Tissue Exposure Route Range Mean General Information 

8870 16 a) Not given a) 2.1 ng a) 7 d after parturition 
Blood b) Not given b) 2.S 11g b) 14 d 

c) Not given c) 2.1 ng c) 28 d 
d) Not given d) 2.0 ng d) 42 d 
e) Not given •) l.S ng e) 56 d 
f) Not given f) 1.0 ng f) 70 d 
g) Not given g) 3.1 ng g) 84 d 
h) Not given h) 2.0 ng H) 08 d 

/g whole blood Average of samples collected at each time period. No correlation between lev-
el• in milk and blood. No significant difference, f), g), and h) (p<0.10). 

Mothers, mean age 35+/-2 yr, mean wt 125+/-8 lb, National Capita.I Region, 
(Ottawa), Canada 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mee:, J.j Doyle, J.A.; Adams, B.R.; Davies, D.J.; Turton, D. 1084 Archives of Environmental Contamination and Toxicology 13:217-223 

c:n 
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Biphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derivs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8880 a) 18 a) 9-95 ppb 
Blood b) 8 b) 12-70 ppb 

Mean General Information 

a) 29.9+/-23.2 ppb a) Children 
b) 42.0+/-22.4 ppb b) Mothers 

Annual samples, 1075-10701 occupationally exposed mothers. Their children 
breast-fed as infants. Levels influenced by length of breast-feeding. Study 
focused on decrease and half-life of PCBs 

1-13 yr olds, Japan 
GC 

BIOLOGICAL MONITORING; BLOOD; AGE; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; JAPAN; CHILDREN; LACTATION; ADULTS; POLYCHLORI-
NATED BIPHENYLS; BIOACCUMULATION 
Yakushiji, T.; Watanabe, I.; Kuwahara, K.; Tanaka, R.; Kashimoto, T.; Kunita, N.; Hara, I. 1984 Archives of Environmental Contamination and Toxicology 13: 341-34.5 

Cases 
Tissue Exposure Route Range Mean General Information 

8881 101 Not given 3.6+/-1.1 ng/g Sampled on admission. Median, 3.2 ng/g. All cases had >0.01 ng/g. Over 
Blood 50% total PCB residue accounted for by 6 congeners. Da.ta indicate intake is 

on-going. 74: congenen analyzed to identify common contaminants and data 
given for 17. 

26+/-4: yr olds, maternity facility admissions, urban and rural vicinity of La.Ire 
Ontario (Rochester and Oswego), and a mixed population f'rom the Hudson 
River are .. (Albany), 1977, NY 
GC 

BLOOD; FETAL BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; COMPARATIVE EVALUATIONS; HEXACHLOROBENZENE; ODE; POLYCHLORINATED BIPHENYLS; 
BIOACCUMULATION; POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER; PESTICIDE RESIDUES 
Bush, B~; Snow, J.; Kohli.nt'L, R. 1984 Archives of Envi.:ronment•l Cont•miu1'-tion &nd Toxicology 13:517 .. 527 

Cases 
Tissue Exposure Route Range Mean General Information 

8882 a) 85 a) 0-40 ppb a) Not given a) Milder ocular manifestation 
Blood b) 45 b) 41->lOOppb b) Not given b) Severe 

Ingestion 100% occurrence of edematous swelling of upper conjunctiva.I pigmentation, 
and swollen cystic Meibomia.n gla.n.ds in b). Consumed con.ta.mina.ted rice oil. 

7-68 yr olds, 46 males, 84 females, referred for study to Veterans General 
Hospital, Taiwan, Oct I 070-March l 080. 
Visual abnormalities and eye discomfort (blurred vision, eyestrain, burning 
sensation). 
Profuse discharge from eye, swelling and pigmentation of upper lids, abnor-
mal pigmentation of conjunctivae, hypersecretion and swelling of Meibomian 
gland• 
GC-EC 

TAIWAN; POLYCHLORINATED BIPHENYLS; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; BLOOD; POPULATION EXPOSURE; FOOD CONTAMINATION; 
CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; DELIBERATE EXPOSURE 
Fu,Y.-A. 1984 American Journal of Industrial Medicine 5:127-132 

c:n 
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Biphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derivs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8883 8 a) 10-28 ppb 
Blood Ingestion b) 10-38 ppb 

c) 14-30 ppb 
d) 17-45 ppb 

Mean General Information 

a) Not given a) 1st day of fast, 8 cases 
b) Not given b) 7th day, 8 cases 
c) Not given c) 0th day, 5 cases 
d) Not given d) 5-7 day after fast, 8 cases 

Fasting with fluids/vitamins for 7-10 d. Wt after fast 40.5-66.5 lrg (mean 1011 

4.85 kg). 26-35 mo after contaminated rice oil poisoning. Fasting improved 
all symptoms except cysts and absces1es and caused other 1ide effects. 

26-68 yr olds, 2 males, 6 females, 4:5·73.5 kg, ht 150-169 cm, May 1081, Tai-
wan 
Headache, dizzinese, pain in sole of foot, cough, weakness, eye dishcarge, fa-
tigue, excessive phlegm 
Acneiform eruptions, lumbago, arthralgia, nail and skin pigmentation, numb-
ness 
GO-EC; GO/MS 

TAIWAN; POLYCHLORINATED BIPHENYLS; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; DIETS; DERMATITIS; NEUROLOGIC MANIFESTATIONS; 
BIOACCUMULATION; FOOD CONTAMINATION; POPULATION EXPOSURE; METABOLISM; BLOOD; SKIN DISEASES; HEALTH HAZARDS; CHLORINATED HYDROCAR-
BONS; INDUSTRIAL CHEMICALS 
Imamura, M.i Tung, T.-C. 1084. American Journal of Industrial Medicine 5:1•7-153 

Cases 
Tissue Exposure Route Range Mean General Information 

8884 Review of occupational exposure of workers to PCBs, PCQs, and PCDFs. 
Blood Health status and blood levels of exposed workers were compared with those 

of Yusho patients. 

REVIEW; OCCUPATIONAL EXPOSURE; POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; BLOOD; BLOOD PLASMA; CHILDREN; ADULTS; 
ENVIRONMENTAL EXPOSURE; COMPARATIVE EVALUATIONS; POLYCHLORINATED DIBENZOFURANS 
Takamatsu, M.; Oki, M.; Maeda, K.; Inoue, Y.; Hirayama, H.; Yoshizuka, K. 1084 American Journal of Industrial Medidne 5:59-68 

Cases 
Tissue Exposure Route Range Mean General Information 

8885 Review of incidence and epidemiology of PCB poisoning from contaminated 
Blood rice oil in Taiwan in 1979-80. 

BLOOD; TAIWAN; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; ACCIDENTAL POISONING; ADOLESCENTS; ADULTS; AGE; SEX; REVIEW 

Hsu, S.-T.; Ma 1 C.-1.; Hsu, S.K.-H.; Wu, S.-S.; Hsu, N.H.-M.; Yeh, C.-C. 1084 American Journal of Industrial Medicine 5:71-79 

Cases 
Tissue Exposure Route Range Mean General Information 

8886 Review of the relative toxicity of the individual congeners of PCBs and 
Blood PCDFs identified in tissues of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda. 1 Y.; Yoshimura., H. 1984 American Journal of Industrial Medicine 5:31-44 
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Blphenyl, chloro (8 CI); 1,1'-Blphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

S887 05 a.) 10.5-80.7 ppb 
Blood Ingestion b) 22.8-62.0 ppb 

c) 10.5-SO. 7 ppb 
d) Not given 
e) 14.6-68.0 pp b 
£) 10.5-80.7 ppb 

Mean General Information 

a) 34.1 ppb a) 31 who consumed contaminated rice oil mid 1978-beginning 1979, neuro-
b) 37.7 ppb logic manifestations 
c) 34.6 ppb b) 4 without neurologic manifestations 
d) <4 ppb c) Patients in a)+ b), d) 44 controls at hospital 
e) 36.4 ppb e) 6 poisoned cases, some outpatients, abnormal EEG 
£) 37.0 ppb f) 21 poisoned cases, normal EEG 

No relationship between levels and neurologic manifestations. 

13-60 yr old males, females source 1s out patients, admitted Jan-Nov 1980 to 
Veterans General Hospital, Taiwan. 
Poor appetite, nausea, vomiting, general fatigue, neurologic manifestations 
Hypcrsecretion from eye, black comedo, acriform eruptions, pigmentation of 
lips, eyelids, gingivae, and nails. Nerve conduction velocities slowed. Periph-
eral neuropathy, dizziness, abnormal EEG. 
GC 

TAIWAN; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; ACCIDENTAL POISONING; HEALTH HAZARDS; CHLORINATED HYDROCARBONS; POPU-
LATION EXPOSURE; NEUROLOGIC MANIFESTATIONS; BLOOD; CEREBROSPINAL FLUID; FOOD CONTAMINATION 

Chia., L.G.; Chu, F.L. 1084 America.n Journal of Industrial Medicine 5:117-126 

Cases 
Tissue Exposure Route Range Mean General Information 

S88S 255 a.) Not given a) 42+/-17 ppb a) 67 Taiwanese consumed contaminated rice oil 1 1 yr post exposure 
Blood Ingestion b) Not given b) 6+/-4 ppb b) 56 Japanese consumed contaminated rice oil, 11 yr post exposure 

Dermal c) Not given c) 45+/-40 ppb c) 69 Japanese workers cha.rging PCBs into condensers in factory 
Inhalation d) Not given d) 10+/-11 ppb d) 3 Japanese workers reclaiming PCBs used as heat exchangers 

e) Not given •) 2+/-1 ppb e) 60 unexposed Japanese 
f) Not given £) 51+/-24 f) 6 Taiwanese females, 0.5 yr post exposure 
g) Not given g) 29+/-16 g) Same 6 Taiwanese females, 2 yr post exposure 

PCBs a.lone do not appear to cause clinical manifestations associated with 
poisoning. 

Taiwanese students, sampled 1970-81. Ja.panse victims of Yusho, sampled 
1079. Japanese occupationally exposed in factories, sampled 1979-81. Un-
exposed healthy Japanese, sampled 1070-80 
Contaminated rice oil disease or Yusho-type lesions. 
GC; GC/MS 

TAIWAN; JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; HEALTH HAZARDS; FOOD CONTAMINATION; BLOOD; 
POLYCHLORINATED BIPHENYLS; CHLORINATED HYDROCARBONS; COMPARATIVE EVALUATIONS; POLYCHLORINATED QUARTERPHENYLS; POPULATION EXPO-
SURE; INDUSTRIAL CHEMICALS 

Kunita, N.; Kashimoto, T.; Miyata, H.; Fukushima, S.; Hori, S.; Obana., H. 1084 American Journal of Industrial Medicine 5:.45-58 
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Blphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8889 134 71.4-116.7 ppb 
Blood Ingestion 

Mean General Information 

Not given Patients chronically poisoned by consuming contaminated rice bran oil. No 
association between severity of clinical manifestations and blood levels. 

Patients from Tai-Chung prefecture in special clinics at Provincial Tai-Chung 
Hospital and National Taiwan University, Taiwan 
Headaches, dizziness, cough, poor appetite, weakness or swelling of limbs, ab-
normal menstruation, pruritus, hyperhidrosis of palms and soles 
Hypersecretion and swelling of eyelids and meibomish glands, pigmentation 
of mucosa and skin, follicular lesions with secondary bacterial infection, come 
dones, acoeiform eruptions, external genital 

TAIWAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; HEALTH HAZARDS; POLYCHLORINATED BIPHENYLS; CHLORINATED HYDROCARBONS; BLOOD; 
INDUSTRIAL CHEMICALS; FOOD CONTAMINATION 
Lu, Y.-C.; WoDg, P.-N. 1984 American Journal of Industrial Medicine 5:81-115 

Cases 
Tissue Exposure Route Range Mean General Information 

8800 165 a) 10-720 ppb 

I 
a) 38 ppb a) Sa.mpled 9-18 mo a.fter onset of intoxication from contaminated rice-bran 

Blood Ingestion b) Not given b) 39 ppb oil 
b) Sampled 10 mo after onset 

29 patients with 10-19 ppb, 57 with 20-29 ppb, 39 with 30-39 ppb, 14 with 40-
49 ppb, 22 with 50-100 ppb and 4 over 100 ppb. Most toxic PCB component 
in commercial prepara.tion, 3,4,3',4'-tetrachlorobiphenyl was detected in b). 

Patients a.t Veterans General Hospital, Taipf"i, Ta.iwao, and homes Dec 1979-
Sept 1980, central Taiwan 
Dermatitis, ocular abnormalities 
Acoeiform eruptions, pigmentation of the skin, eye discharge, swelling of up-
per lids 
GC-EC; GC/MC 

TAIWAN; DELIBERATE EXPOSURE; ACCIDENTAL POISONING; POLYCHLORINATED BIPHENYLS; BLOOD; POPULATION EXPOSURE; SKIN DISEASES; DERMATITIS; 
FOOD CONTAMINATION; CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 
Chen, P.H.-S.; Luo, M.-L.; Wong, 0.-K.; Chen, C.-J. 1984 American Journal of Industrial Medicine 5:133-145 

<:I> 
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Biphenyl, chloro (8 CI); l,l'-Biphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8891 a) 6 a) Not given 
Blood b) 10 b) Not given 

c) 9 c) Not given 
d) 16 d) Not given 
e) 9 e) Not given 
f) 12 f) Not given 

Ingestion 
Dermal 
Inhalation 

Mean General Information 

a) U.2+/-29.7 ppb a) Nonbreast-feeding mothen, exposed 9.8+/-5.1 yr 
b) 4.6+/-4.l ppb b) Children of a), 4.6+/-3.7 yr old 
c) 88.7+/-22.8 ppb c) Mothers, breast-feeding 0-1 mo. Breast/bottle-5 mo. Exposed 8.9+/-2.7 
d) lo.2+/-5.5 pph yr 
e) 24.0+/-14.l ppb d) Children of c), 4.3+/-2.2 yr old 
f) 42.4+/-86.0 ppb e) Mothers, breast-feeding > /= 3 mo. Exposed 8.6+/-3.0 yr 

f) Children of e) 5.5+/-3.8 yr old 
Data also given for individuals. 

Occupationally exposed mothers and their children, Japan. Sampled annually, 
11/75-79 
Some children had red eye, itchy skin, fever, carious teeth, decaying nails, 
pigmentation, mottled enamel 
GC 

BLOOD; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; JAPAN; CHILDREN; ADULTS; POLYCHLORINATED BIPHENYLS; INDUSTRIAL PLANTS; LACTA-
TION 
Yakushiji, T.; Watanabe, I.; Kuwahara, K.; Tanaka, R.; Kashirnoto, T.; Kunita, N.; Hara, I. 1984 Archives of Environmental Health 38(5):368-375 

Cases 
Tissue Exposure Route Range Mean General Information 

8892 Review of clinical signs and symptoms of Yusho patients in Japan 1968-1978. 
Blood 

POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; ACCIDENTAL POISONING; REVIEW; JAPAN; BLOOD; ENVIRONMENTAL EXPOSURE 

Okumura, M. 198• American Journal of Industrial Medicine 5:13-18 

Cases 
Tissue Exposure Route Range Mean General Information 

8893 97 Not given 2.•+/-1.0 ng/g Collected at delivery. Median, 1.0 ng/g. All cases had >0.01 ng/g. Over 
Blood, fetal Transplacental 50% total PCB residue accounted for by 6 congeners. Data indicate intake is 

on-going. 74 congeners analyzed to identify common contaminants and data 
given for 17 

Fetuses, delivered in urban and rural vicinity of Lake Ontario (Rochester and 
Oswego), and a mixed population from the Hudson River area (Albany), 1977, 
NY 
GC 

BLOOD; FETAL BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; COMPARATIVE EVALUATIONS; HEXACHLOROBENZENE; ODE; POLYCHLORINATED BIPHENYLS; 
BIOACCUMULATION; POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER; PESTICIDE RESIDUES 

Bush, B.; Snow, J.; Koblintz, R. 198' Archives of Environmental Contamination and Toxicology 13:517-027 

0) 
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Biphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derivs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

880.f. 
Blood, plasma 

Mean General Information 

Review of occupational expo•ure of workers to PCB1, PCQs, and PCDFB. 
Health status and blood levels of exposed workers were compared with those 
of Yusho patients. 

REVIEW; OCCUPATIONAL EXPOSURE; POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; BLOOD; BLOOD PLASMA; CHILDREN; ADULTS; 
ENVIRONMENTAL EXPOSURE; COMPARATIVE EVALUATIONS; POLYCHLORINATED DIBENZOFURANS 
Takamatsu, M.; Oki, M.; Maeda, K.; Inoue, Y.; Hirayama, H.; Yoshizuka, K. 108.f. American Journal of Industrial Medicine 5:50·68 

Cases 
Tissue Exposure Route Range Mean General Information 

8806 a) 1.1-14..3 ng/mL a) .f..7 ng/mL a) Maternal serum, 106 cases 
Blood, serum b) 0.1-7.2 ng/mL b) 2.0 ng/mL b) Cord serum, 108 case• 

1-16 wlr poot partum. Significantly higher level in a) (p<.001) may reftect 
higher lipid level. Significant tranafer to fetus. Mothers with easy acces1 to 
contaminated Lake Michigan sports fish. 

Western Michigan 
GC 

BLOOD SERUM; MILK; PLACENTA; ENVIRONMENTAL EXPOSURE; MICHIGAN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; LACTATION; 
TRANSPLACENTAL TRANSFER; BIOACCUMULATION 
Jacobson, J.L.; Fein, G.G.; Jacobson, S.W .; Schwartz, P.M.; Dowler, J.K. 198, American Journal of Public Health 7.f.:878-870 

Cases 
Tissue Exposure Route Range Mean General Information 

8806 16 a) Not given a) 6 . .f. +or- 2.3 ppb a) Worlrero 
Blood, serum Inhalation b) Not given b) 7.6 +or- 6.8 ppb b) Controls 

Dermal 
21-57 yr old exposed workers and controls, hog proces•ing plant, with acci-
dentaJly punctured transformer, Billings, MT 
ac 

POLYCHLORINATED BIPHENYLS; FOODS; HEALTH HAZARDS; INDUSTRIAL PLANTS; INDUSTRIAL POLLUTION; LACTATION; MILK; MONTANA; ADULTS; BLOOD 
SERUM; ENVIRONMENTAL EXPOSURE 
Drotman, D.P.; Baxter, P.J.; Liddle, J.A.; Brokopp, C.D.; Skinner, M.O. 1088 American Journal of Public Health 78(8):200-202 
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Blphenyl, chloro (8 CI); 1,1'-Blphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range Mean General Information 

8897 a) 7 a) 12.2-40.0 ppb o.) 20.69 +or- 8.22 ppb a.) Controls, normal 2nd trimester pregnancies, no missed abortions 
Blood, serum I b) 8 b) 10.9-42.8 ppb b) 26.29 +or- 11.60 ppb b) Low 9erum PCB, recent miu:ed abortions (mean 1.62) 

c) g c) 60.8-166.2 ppb c) 103.04 + or- 37.58 c::) High serum PCB, recent missed abortions (mean 1.50) 
d) 7 d) 45.3-109.1 ppb ppb d) Former missed abortions (mean 3.4:3) 

d) 82.00 +or- 21.40 ppb In missed abortions, products of conception are retained in utero at least 6 
weeks after fetal deaths, which occurred before week 20 of gestation. Group1 
c) and d) •ignificantly different from a) (p<0.0001). 

Women with missed abortions (mean age 28.1 yr for high PCB group) and 
! I controls (mean age 24.7 yr) 

---"-- I GC 

ADULTS; BLO(f) '.'ERUM; CHLORINE ORGANIC COMPOUNDS; DDD; ODE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED DIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bf'rcovici, B.; Wasst>:nnann, M.; Cucos, S ; Ron, M.; Wassermann, D.; Pines 1 A. 1983 Environmf'ntal Research 30:169-174 

P"-~...-...-~~~...-...-...-...-...-...-~...-...... ...-~~~...-...-...-...-...-...-...-...-...-..-...-...-...-~-··...-~...-...-...-..-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...-...--. 

1 
Cases 

1--- Tiss~_J_~xposure RoHte Range 

8898 ! 242 al 5.5+/-3.7 ng/ml I a) Mo.tern&! levels 

Mean General Information 

I 

Ingestion ! b) 2.5+/-1.9 ng/ml b) Cord levels 

L
1 

Mothers .... te 6.7+/-5.8 Kg/yr contaminated Lake Michigan fish. 

I 
lufauts born 7 /80-12/81 a.ud their mothers 

~--------~----------------- "----·- ~9wer birth weight, decreased head circumference shortened gestational ag·'--1 

Blood, 11erum 

BLOOD SERUM; ENVIRONMENTAL EXPO:-<URE; ADULTS; !'IEWBORN; POLYCHLORINATED BIPHENYLS; FOOD CONTAMINATION; TRANSPLACENTAL TRANSFER 

Fein, G.G.; Jacobson, J.L.; Ja.cobson, S.W.; Schwartz, P.M.; Dowlt>r, J.K. 1084 Journal of Pediatrics 150(2):315-320 

Tissue Exposure R~utEo i --------~~n-~ _ -=----]~------ Mean -----j-
1
____ General Information 

8899 4 r-
1 

a) I) 5-2.3 pph I a) Not given I ~) ()onE'umed contaminated rice oil mid 1078-beg;inning 1070, with neuro-

Cases 

Cerebrospinal IngeRtion b) Not given b) < 2.6 ppb I logic manifestations 
Fluid I b) Controls, cerebra.I vascula.r rlieea.se patients 

. Range of me&ns. Blood levels of 48-68 ppb in a) indicated low pf'netration of 
blood-brain barrier. 

14-15 yr old males, female, admitted Jan-Nov 1980, Veterans General Hospi
tal. Taiwan 
Poor appetite, na.uses, vomiting, general fatigue, neurologic manifestations 

I Hyp ersecretiun from eye, black comedo, acriform eruptions, pigmentation of 
, I lips, eyelids, gingival, and nails. Nerve conduction velocities slowed. Periph-
1 erai nf'uropathy, dizziness, abnormal EEG. 

f-- ___________ L_ ______ j__ _ -----'-'G'-C"----------------------------------1 
TAIWAN; ?C1LYCHLORINATED BIFHDN'tLS: ENVIRONMENTAL EXPOSURE; ACCIDENTAL POISONING; HEALTH HAZARDS; CHLORINATED HYDROCARBONS; POPU
LATION EXPOSURE; NEUROLOG!C ~lA;i!FESTATIONS; BLOOD; CEREBROSPINAL FLUID; FOOD CONTAMINATION 

Chi11., L.G.; C~hu 1 F.L. 1984 America.u )ourua.l of ln<lustrial Medicine 5:117-126 
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Biphenyl, chloro (8 CI); 1,1'-Biphenyl, chloro derivs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8900 a) 1 a) Not given 
Heart b) 1 b) Not given 

Ingestion 
Transplacental 

Mean General Information 

a) 0.73 ppm a) Adult, died of respiratory failure (e1ophageal carcinoma) l~ yr 6 mo after 
b) 0.03 ppm on8et of Yu11ho 

Whole base b) Infant, cause of death uncertain, ventricular septa.I defect, mother had 
Yusho 6 yr 6 mo. 

76 yr old male. Stillborn female infant. Kyushu, Japan 
Yusho lesions characteristic GC pattern 
Skin pigmentation, follicular hyperkeratosis, multiplication of duct epithelium 
in esophageal gland 
GO 

JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; FOOD CONTAMINATION; AUTOPSIES; POLYCHLORINATED BIPHENYLS; ADULTS; INFANTS; 
LIVER; HEART; ADIPOSE TISSUE; SKIN DISEASES; DERMATITIS; CARCINOMAS; CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; 
POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER 
Kikuchi, M. 1984 American Journal of Industrial Medicine 5:19-30 

Cases 
Tissue Exposure Route Range Mean General Information 

8901 3, 2 controls a) 28-100 ug/lrg a) 5.76 ug/lrg a) PCB 
Liver b) 9 and 56 ug/lrg b) Not applicable b) Control• 

c) 0.1-0.5 ug/lrg c) 0.36 ug/lrg c) Methylthio metabolite 
d) Not detected d) Not detected d) Control• 
e) 0.3-0.7 ug/lrg e) 0.46 ug/lrg e) Methylsulfone metabolite 
f) 0.04 and 0.05 ug/lrg f) Not applicable f) Control• 

Autopsy samples from Yusho patients and controls, Japan 
GO/MS; GO/MF 

PCB; LIVER; AUTOPSIES; LUNGS; ADIPOSE TISSUE; JAPAN; ENVIRONMENTAL EXPOSURE; BIOACCUMULATION; POLYCHLORINATED BIPHENYLS 

Haraguchi, H.; Kuroki, H.; Masuda, Y.; Shigematsu, N. 1984 Food and Chemical Toxicology 22( 4)283-288 

Cases 
Tissue Exposure Route Range Mean General Information 

8902 a) 1 a) Not given a) 0.19 ppm a) Adult, died of respiratory failure (esophageal carcinoma) 12 yr 6 mo after 
Liver b) 1 b) Not given b) 0.07 ppm onset of Yusho 

c) 1 c) 0.02 ppm b) Infant, died from coiled umbilical cord. Mother had Yusho 
Ingestion c) Infant, cause of death uncertain, ventricular septa.I defect, mother had 
Transplacental Yusho 6 yr 6 mo. 

76 yr old male. Stillborn male and female infants. Kyushu, Japan 
Yusho lesions. GC pattern characteristic of Yusho 
Skin pigmentation, follicular hyperkeratosis, multiplication of duct epithelium 
in esophageal gland 
GO 

JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; FOOD CONTAMINATION; AUTOPSIES; POLYCHLORINATED BIPHENYLS; ADULTS; INFANTS; 
LIVER; HEART; ADIPOSE TISSUE; SKIN DISEASES; DERMATITIS; CARCINOMAS; CHLORINATED HYDROCARBONS; INDUSTRIAL CHEMICALS; HEALTH HAZARDS; 
POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER 
Kikuchi, M. 1984 American Journal of Industrial Medicine 5:10-30 
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Blpheoyl, chloro (8 CI); 1,1'-Blphenyl, cbloro derlvs (9 CI) 
1886-86-8 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8008 
Liver 

Mean General Information 

Review of the relative toxicity of the individual congeners of PCBs and 
PCDFa identified in tissues of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI· 
WAN 
Maauda, Y.; Yoshimura, H. 108'& American Journal of Industrial Medicine 5:31-4.4 

Cases 
Tissue Exposure Route Range Mean General Information 

100, S, 2 controls a) 18°66 ug/kg a) ,6.6 ug/kg a) PCB 
Lung b) 'T, 18 ug/kg b) Not given b) Controls 

c) 0.2-1.' ug/kg c) 0.66 ug/kg c) Methylthio metabolite 
d) 0.06, O.O'T ug/kg d) Not given d) Controls 
e) 1.0-2.6 ug/kg e) 1.6 ug/kg e) Methyl1ulfone metabolite 
f) 0.2, 0.9 us/kg f) Not given f) Controls 

Autop1y sample• from Yuaho patients and controls, Japan 
GC/MS; GC/MF 

PCB; LIVER; AUTOPSIES; LUNGS; ADIPOSE TISSUE; JAPAN; ENVIRONMENTAL EXPOSURE; BIOACCUMULATION; POLYCHLORINATED BIPHENYLS 

Haraguchi, H.; Kuroki, H.; Masuda, Y.; Shigematsu, N. 108, Food and Chemical Toxicology 22(<&)283-288 

Cases 
Tissue Exposure Route Range Mean General Information 

S006 188 6.<&-68.l ns/mL 10.8 ng/mL Mother•, 1-16 wk post partum, with easy access to contaminated Lake Michi .. 
Milk Ingestion gan sports fish 

Western Michigan 
GC 

BLOOD SERUM; MILK; PLACENTA; ENVIRONMENTAL EXPOSURE; MICHIGAN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; LACTATION; 
TRANSPLACENTAL TRANSFER; BIOACCUMULATION 
Jacob1on, J.L.; Fein, G.G.; Jacobson, S.W.; Schwartz, P.M.; Dowler, J.K. 108' American Journal of Public Health '7':3'78-3'70 

Cases 
Tissue Exposure Route Range Mean General Information 

8006 Review. Levels after occupational exposures to trace metals, solvents, and 
Milk halogenated hydrocarbons, discussed in terms of milk partition factors, poten-

tial infant exposure•, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1083 American Journal of Industrial Medicine 4:250-281 
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Blphenyl, chloro (8 CI); 1,1'-Blphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

81107 16 a) Not given 
Millr b) Not given 

c) Not given 
d) Not given 
e) No1. given 
f) No1. given 
g) No1. given 
h) No1. given 

Mean 

a) 23.3 ng 
b) 211.7 ng 
c) 26.6 ng 
d) 23.6 ng 
e) 26.11 ng 
f) 22.8 ng 
g) 23., ng 
h) 2S.1 ng 

/g whole millr 

General Information 

a) 7 d after parturition 
b) 1' d 
c) 28 d 
d) •2 d 
e) £>6 d 
f) 70 d 
g) 8' d 
H) 118 d 

Average of sample• collected at each time period. No correlation between lev-
els in milk and blood. Accumulation of re1idue in infant body fat theoreti-
eally eotimated to inereaoe rapidly during lot 3 mo of breaotfeeding, eventu-
ally equal to or greater than adul1. levelo. p,p'-DDE and PCB levels highly 
correlated (118% confidence level, r = 0.7111) 

Mother., mean age 36+/-2 yr, mean w1. 126+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mei, J.; Doyle, J.A.; Adami, B.R.; Daviee, D.J.; Turton, D. 1118' Archive• of EnYironmental Contamination and Toxicology 13:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

81108 Review. Chemical• found in occupational expo1ures are di1cuaaed in term• of 
Millr milk partition factor1, potential infant e.xpo1ure1 and possible infa.u.t health 

effect1. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 11183 American Journal of Induotrial Medicine •:2611-281 

Cases 
Tissue Exposure Route Range Mean General Information 

811011 a) 6' a) 0.18-2.2 ppm a) o.so+/-0.•8 ppm a) Hawaii 
Millr b) 102 b) 0.078-•.• ppm b) 0.117+/-0.611 ppm b) Mainland USA 

Sam.pied up to 1 mo po•tpartum. Lipid basi•. 

111711-80 
GO 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talrei, G.H.; Kauahilraua, S.M.; Leong, G.H. 11188 Bulletin of Environmental Contamina.tion and Toxicology 30:606-613 
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Blphenyl, chloro (8 CI); 1,1'-Blphenyl, chloro derlvs (9 CI) 
1386-36-8 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 

TiSBue Exposure Route Range 

81110 a) 20 a) 0.118-1.88 mg/kg fat 
Milk b) 20 b) 0.82-1.80 mg/kg fat 

c) 20 c) 0.88-1.<&3 mg/kg fat 
d) 20 d) 0.111-1.3<& mg/kg fat 
e) 20 e) 1.22-2.00 mg/kg fat 

Mean General Information 

a) 1.07+/-0.10 mg/kg a) Umea, north coast 
b) 1.06+/-0.28 mg/kg b) Osterund, middle 
c) l.ls+/-0.16 mg/kg c) Stockholm, east coast 
d) 1.07+/-0.ll mg/kg d) Gothenburg, west coast 
e) l.4<&+/-0.18 mg/kg e) Lund, south 

Fat basis Range of 15 samples from mothers in each are&. Samples pooled, milk col-
lected 3-5 days postpartum. Levels in Lund significantly different (p=0.01) 
from other areas. 

11177-711, Sweden 
GC-EC 

SWEDEN; MILK; ODE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Noren, K. 11183 Ambio 12(1):<&<6-<&6 

Cases 

Tissue Exposure Route Range Mean General Information 

81111 3 a) 0.71-0.711 mg/kg a) 0.765+/-0.087 mg/kg a) Successive fractions, 1 nursing period, mother A 
Milk b) 0.33-0.<&6 mg/kg b) 0.<&3+/-0.028 mg/kg b) Succeasive fractions, 1 nursing period, mother B 

c) 0.57-0.61 mg/kg c) 0.511+/-0.0lr> mg/kg c) Each nuning period for 24. hr, mother C 
d) 0.56-0.57 mg/kg d) Not given d) Sample lX/wk for 4 wk, mother C 

Fat basia: 

GC 
ADULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 
Noren, K. 11183 Archives of Environmental Contamination and Toxicology 12:277-288 

Cases 

Tissue Exposure Route Range Mean General Information 

81112 100 250-2560 ug/kg fat 6<&0 ug/kg fat Sampled 2 wk-3 mo postpartum. 68% had <500 ug/kg fat, 25% had <1000 
Milk, fat ug/lrg fat. Possible trend related to where mothers were born. Mothers from 

Sweden, Poland, USSR, US had higher levels than those from Africa and Asia 

Lactating mothers, Jerusalem area 

MILK; ENVIRONMENTAL EXPOSURE; ISRAEL; POLYCHLORINATED BIPHENYLS; LACTATION; FOOD CONTAMINATION; BIOACCUMULATION 

Wei•enberg, E. 1118" Public Health Reports 1111(5): <&118-501 
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Blphenyl, chloro (8 CI); 1,1'-Blphenyl, chloro derlvs (9 CI) 
1336-36-3 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

8013 a) 57 a) 0.31-1.4.5 mg/kg fat 
Milk, fat b) "' b) 0.62-0.93 mg/kg fat 

Mean General Information 

a) 0.81 mg/kg fat a) Samplee from Copenhagen (10), Naeotved (8), Oden•• (11), Bornholm 
b) 0.79 mg/kg fat (10), Sonderborg (8), Aalborg (10). Foremilk and hindmilk collected 

May-Dec 1982, 4.-113 days postpartum 
b) Pools of equal parts from 9 mothers, Copenhagen, Feb 1982 

Level1 1imilar in individual and pooled 1ample1. No immediate health ri1Jr to 
inf&nt1. 

Mother• with normal, healthy babies, 10 with low wt babie1, Denmark 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; DOE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Andersen, J.R.; Orbaek, K. 1984. Ambio 13(4.):266-268 

Cases 
Tissue Exposure Route Range Mean General Information 

8014. 100 5.36-73.68 ug/kg 16.50 ug/kg Sampled 2 wk-3 mo postpartum. 4.0% had <10 ug/kg whole milk, 34.% had 
Milk, whole <20 ug/kg, 15% had <so ug/kg. Possible trend related to where mothers 

were born. Mothers from Sweden, Poland, USSR, US had higher levels than 
tho•e from Africa, Asia 

Lactating mothers, Jerusalem area 

MILK; ENVIRONMENTAL EXPOSURE; ISRAEL; POLYCHLORINATED BIPHENYLS; LACTATION; FOOD CONTAMINATION; BIOACCUMULATION 
Wei1enberg, E. 1984. Public Health Reports 09(5): 4.98-501 

Blphenyl, 2,3,3',4,4'-pentachloro- (8 CI); 1,1'-Blphenyl, 2,3,3',4,4'-pentachloro- (9 CI) 
32598-14.-4. 
Cl2-H5-Cl5 
MW 316 

Cases 
Tissue Exposure Route Range Mean General Information 

81115 Review of the relative toxicity of the individual congener• of PCB1 and 
Blood PCDF1 identified in ti11ue• of Yuabo patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y .; Yo1him.ura, H. 1984. American Journal of lndu1tria.I Medicine 6:81-44. 
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Biphenyl, 2,3',4,4',5-pentachloro- (8 CI); 1,1'-Biphenyl, 2,3',4,4',5-pentachloro (9 CI) 
31508-00-6 
Cl2-H5-Cl5 
MW 316 

Cases 
Tissue Exposure Route Range Mean General Information 

8016 1 Not detectable-0.16 ppm Not given Subject• ate meat contaminated with PBB• and PCBs. Level of detection 
Adipose Ingestion 0.001 ppm. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DOE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMJNATED BIPHENYLS; POLYCHLORJNATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRJCUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 10S4 Ambio 13(5-6):378-380 

Cases 
Tissue Exposure Route Range Mean General Information 

8917 Review of the relative toxicity of the individual congener• of PCB1 and 
Blood PCDFs identified in tissues of Yusho patients. 

REVIEW; POLYCHLORINATED BJPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAJ-
WAN 
Masuda, Y.; Yoshimura, H. 1984 

Bismuth 
7440-69-0 
Bi 
AtW 208.98, MP 271.5 C, BP 1570 C 

Cases 

American Journal of Industrial Medicine 5:31-4:4. 

Tissue Exposure Route Range Mean 

8918 •) 10 a) Not given a) 36.6+ /-23. 7 ug/1 
Cerebrospinal b) 8 b) Not given b) 34.4+/-34.0 ug/I 
ftuid c) 3 c) Not given c) 31.S+/-15.0 ug/I 

d) 6 d) Not given d) 41.2+/-14.0 ug/I 
e) 3 e) Not given e) 35.8+/-1.l ug/I 
f) 1 f) Not given f) 34.3 ug/I 
g) 1 g) Not given g) 31.3 ug/1 

General Information 

a) Control1, non-neopla1mic di1ea1e1 (hydroceph•lu1, etc.) 
b) Meningioma 
c) Craniopharyngioma 
d) Astrocytoma 
e) Medullobla1tom• 
f) Pinealbla1toma 
g) Chondrosarcoma 

b, c) Benign brain tumors, d-g) malignant brain tumor• 
No significant differences. 

Patients, 18 men, 14. women, range of mean ages 4..6-55.0 yr, fasted 8-12 hr 
AAS 

CEREBROSPJNAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Yazigi, A.; Al-Saleh, I.; Al-Mefty, 0. 1984 Clinical Chemi1try 30:1358-1360 
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Bromide 
24059-67-9 
Br 
MW 79.00, MP -7.2 C, BP 58.78 C 

Cases 
Tissue Exposure Route 

8910 2 
Blood, serum Dermal 

Range 

a) Not applicable 
b) Not applicable 
c) Not applicable 
d) Not applicable 
e) Not applicable 
f) Not applicable 

Mean General Information 

a) 830 mg/L a) 2 hr after exposure, case 1 
b) 24 mg/L b) Po•tmortem 
c) 380 mg/L c) 1 hr after expo1ure, case 2 
d) 600 mg/L d) 24 hr 
e) 350 mg/L •) 48 hr 
f) 136 mg/L f) Pootmortem 

Normal level• <4 mg/L. Exposed 46 min (case 1) and 20-30 min (case 2) in-
side empty storage tank. Ethylene dibromide was 15-41 ppm, 20 hr alter ex-
po•ure. 

31 yr old male worker {90 kg) and 46 yr old male supervisor (105 kg), 
fertilizer·p e1ticide •torage facility, San Joaquin Valley, CA 
Metabolic acidosis, acute renal and hepatic failure and necro•i• of 1keletal 
muscle and other organs 
Colorimetry 

BLOOD SERUM; SKIN; ADIPOSE TISSUE; BRAIN; OCCUPATIONAL EXPOSURE; CALIFORNIA; BROMIDE; PESTICIDES; INDUSTRIAL ACCIDENTS; INDUSTRIAL AREAS; 
INDUSTRIES; FUMES; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; AUTOPSIES 
Lets, G.A.; Pond, S.M.; Osterloh, J.D.; Wade, R.L.; Becker, C.E. 1084 Journal of the American Medical Auociation 252(17):2428-2431 

Bromine 
7726-95-6 
Br 
AtW 70.004, MP -7.25 C, BP 50.47 C, VP 1 mm Hg at -60 C, 10 mm Hg at -30 C 

Cases 
Tissue Exposure Route Range Mean 

8020 a.) Not given a) 3.57+/-0.024 ug/mL 
Blood, plasma b) Not given b) 3.26+/-0.47 ug/mL 

c) Not given c) 3.66+/-0.20 ug/mL 

General Information 

a} Insulin-treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetic• 

Collected after overnight fasting. Significant difference between b), c), and 
a), b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1084 Biological Trace Element Research 6:469--4.87 

Cases 
Tissue Exposure Route Range Mean General Information 

8021 100 1.25-10.0 ug/mL 4.75+/-1.35 ug/mL Technique developed for eimultaneou1 determination of 1everal element1. Al10 
Blood, serum measured detection limits for other elements. 

X-ray fluores 

MEASUREMENT METHODS; BLOOD SERUM; IRON;COPPER; ZINC; BROMINE; TRACE ELEMENTS 

Rastegar, F.; Maier, E.A.; Heimburger, R.; Christophe, C.; Ruch, C.; Leroy, M.J. 1084 Clinical Chemistry 30(8):1300-1303 
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Bromine 
TT2G-06-41 
Br 
AtW T0.00,, MP -T.26 C, BP 60.,T C, VP 1 mm Hg at -60 C, 10 mm Hg at -30 C 

Cases 
TiBBue Exposure Route Range Mean 

8022 22 a) Not given a) 2'·'+/-11.6 ug/g 
Brea•t b) Not given b) 23.,+/-10.T ug/g 

General Information 

a) Normal tis•ue 
b) Neoplastic 

Dry wt, 3 samples, p=0.39 

Patients with primary breast carcinoma, samples of normal and neopla1tic 
ti1111ue obtained a.t time of mastectomy 
X-ray fluorea 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Rislr, S.L.; Slry-Peclr, H.H. 108' Cancer Research '4:6300-5811-6 

Cases 
Ti11ue Exposure Route Range Mean General Information 

8023 41 a) 0-20 ug/g a) D.5 ug/g a) 0-<10 cm from scalp, T yr old female 
Hair b) 0-40 ug/g b) 22 ug/g b) 0-<10 cm from scalp, 4 yr old female 

c) 8.6-31.6 ug/ g c) 26 ug/g c) 0-30 cm from scalp, T yr old female 
d) 30-62 ug/g d) 51 ug/g d) 0-18 cm from scalp, 8 yr old female 
e) 0-13 ug/g e) 11 ug/g e) 0-15 cm from scalp, 2 yr old male 
f) 2-8 ug/g f) T.4 ug/g f) 0-65 cm from scalp, 40 yr old female 

Estimated from figure Range from total length, mean from let 10 cm from scalp. Levels decreased 
with increa1ing distance from scalp. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yulrawa, M.; Susuki-Yasumoto, M.; Tuia.Ira, S. 108' Science of the Total Environment SS:fl .. 54. 

Cadmium 
7'40-48-D 
Cd 
AtW 112.40, MP 321 C, BP T65 C, VP 1 mm Hg at 894 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

8024 a) 8 a) 0.00-18 ppm a) Not given 
Aorta b) 6 b) 2.1-6 ppm b) Not given 

c) T c) Not given c) 2.l+/-0.96 ppm 
Dry wt Dry wt 

General Information 

a) Sclerotic aorta from metal-workers 
b) Normal aorta from metal-worker• 
c} Normal aorta from non metal-worker• 

<15-66 yr old workers. Autopsies, Japan, 1976-19TT. Employed T-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 198' Archive• of Environmental Contamination and Toxicology 13:110-127 
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Cadmium 
7440-4.3-9 
Cd 
AtW 112.4.0, MP 321 C, BP 765 C, VP 1 mm Hg at 394. C, 10 mm Hg at 4.86 C 

Cases 
Tissue Exposure Route Range 

8926 102 <1-113 ug/I Not given 
Blood 

CADMIUM; BLOOD; OCCUPATIONAL EXPOSURE; SWEDEN; STATISTICS 

Mean General Information 

Workers. 71 had < 10 ug/L and 31 had 10 ug/L or greater. Stepwise disc rim-
inant analysi• of 10 factors in relation to Cd levels. Most important work en-
vironment risk factors were: length of splice and local exhaust ventilation. 
Age, sex, expoaure time and intensity, smoking, &nd brazing method were of 
less predictive importance. 10 ug/L or above in blood associated with air lev-
els 20 ug/cu m or more (exposure limit in Sweden=20 ug/cu m) 

Study, part of Swedish Welding Project, of 17 .. 66 yr old workers in 20 com-
panies, brazing with Cd-containing hard solders for > 10% of work day for at 
least 3 mo 
AAS 

Lundberg, I.; Sjogren, B.; Ha.line, U.; Hedstrom, L.; Holgersson, M. 198' American Industrial Hygiene Association Journal 45(6):363-360 

Cases 
Tissue Exposure Route Range Mean 

8926 94. <o.oos-0.210 ug/dl 0.04.5+/-0.063 ug/dl 
Blood 

JADMIUM; BLOOD; UMBILICAL CORD; MASSACHUSETTS; ENVIRONMENTAL EXPOSURE c 
R tabinowit1, M.; Finch, H. 1984. Environmental Research 84:120-122 

Cases 
Tissue Exposure Route Range Mean 

8927 a) 4.0 a) 0.10-1.16 ug/L a) 0.38 ug/L 
Blood b) 4.0 b) 0.10-2.7 ug/L b) 0.77 ug/L 

c) 4.0 c) 0.10-1.33 ug/L 0.24. ug/L 
Geometric mean 

General Information 

Umbilical cord blood. Blood Pb, maternal smoking, proximity of residence to 
auto traffic not statistically related to levels. 

Healthy babies, Boston, MA 
AAS 

General Information 

a) Women in labor 
b) Controls, non-pregnant women matched for age and area of residence 
c) Newborn& of mothers in a) 

Never occupationally exposed 

18-40 yr old healthy women and healthy newborns, Milan, Italy 
AAS; Carbon Rod Atomization 

ILOOD; URINE; ENVIRONMENTAL EXPOSURE; ITALY; ADULTS; NEWBORN; CADMIUM; TRANSPLACENTAL TRANSFER B 

A ~lessio, L.; Dell'orto, A.; Calzaferri, G.; Buscaglia, M.; Motta, G.; Rizzo, M. 198' Science of the Total Environment 34:261-266 
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Cadmium 
1"0-<&3-0 
Cd 
AtW 112.<&0, MP 821 C, BP 186 C, VP l mm Hg at 804. C, 10 mm Hg at 4.88 C 

Cases 
Tissue Exposure Route Range Mean General Information 

8028 a) 880 a) Not given a) 4..4.8+/-4..26 ug/L a) Active smelter worker• 
Blood b) 08 b) Not given b) 3.'8+/-3.<&6 ug/L b) Retirees and ex-employee• of smelter 

c) l" c) Not given c) 3.30+/-2.63 ug/L c) Copper and gold miners, never employed in 1melter 
Data al10 given for different job catagorie1 of 11nelter workers. Finding• in-
dicate that exposure to Cd containing fume1 and dust and cigarette smoking 
can independently contribute to blood Cd levels 

AAS 
BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; LEAD; ARSENIC; INDUSTRIAL PLANTS; SMELTERS; ZINC ORGANIC COMPOUNDS 

Lilie, R.; Valciulras, J.A.; Weber, J.P.; Fischbein, A.; Nicholson, W .J.; Campbell, C.; Malkin, J.; Selikoff, l.J. 1084. Environmental Research 33:76-05 

Cases 
Ti111ue Exposure Route Range Mean General Information 

8020 l Not applicable 32 nmol (0.38 ug/100 ml) Subject aampled 48 hr after amelting 182 ~ Pb for 24. hr in enclosed environ-
Blood Inhalation ment, died 12 hr later. Normal level1 are 10 nmol (<0.11 ug/100 ml). 

Healthy 36 yr old 
AAS 

BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jack1on,. M.A.; Pa.tit, D.; Burston., J.; Lee, H.A. 1118' British Medical Journa.l 288:1210-1211 

Cases 
Tissue Exposure Route Range Mean General Information 

8030 231 a) 1-22 ppb a) 7+/-4. ppb a) Maternal, 106 cases 
Blood b) 1-84. ppb b) o+/-8 ppb b) Cord, 07 ca1es 

Significant po1itive correlation. Determination• over 5-yr period. 

Nagoya, Japan, 1074.-1078. Maternal venoua and umbilical cord blood, women 
experiencing normal deliverie11. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. IOU Archiv .. of Environmental Health 39(1);11-11 

Cases 
Tissue Exposure Route Range Mean General Information 

8031 670 <0.2-6.6 ug/I o.86+/-o.o ug/I Randomly 1elected 1ubject1. Statistical analy1i1 (variables: 1molring, occupa-
Blood Geometric=0.81 ug/1 tion, place of residence and sex) also given. Smoker•, higher levels 

Median=0.53ug/I 286 60-66 yr olds (1'6 men, 130 women), Cologne. 294. 60-66 yr old1 (1'0 
men, lS• women), MecJrenheim and Rheinbach, FRG 
AAS 

BLOOD; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; GERMANY; ADULTS; CADMIUM; LEAD; METALS; SMOKING; RURAL AREAS; URBAN AREAS; SEX 
Broclrhau1, A.; Freier, I.; Ewers, U.; Jerma.nn, E.; Dolgner, R. 1083 International Archives of Occupational and Environmental Health 52:167-176 
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Cadmium 
7·H0-4.3-11 
Cd 
AtW 112.40, MP 3:U C, BP 765 C, VP 1 mm Hg at 3114. C, 10 mm Hg at 4.86 C 

Cases 
Tissue Exposure Route Range 

81132 0.3-1.2 ng/ml Not given 
Blood 

Mean General Information 

Nearly all of the result• from all countries were in thi1 range. Level• 
from database containing data on "normal" levels of 16 elements in 7 tis-
eue1/ftuid•. Data selected by 60 investigator• in over •O countries. Diet, en.vi-
ronment both important in distribution of element•. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 11184. Science of the Total Environment 38:125-181 

Cases 
Tissue Exposure Route Range Mean General Information 

81183 a) 1'0 a) Not given a) 0.37+/-0.24. ug/L a) Non.smokers 
Blood b) 86 b) Not given b) 0.67+/-0.37 ug/L b) E"-•mokers 1 stopped smoking at lea1t l mo before blood sample 

c) 214. c) Not given c) 1.33+/-0.115 ug/L c) Current smokers 
S.E. Dose-effect relationship between daily tobacco consumption and Cd level• in 

current 1mokero who inhale. b) 1ignificantly higher than a) 

France, 2"-56 yr olds (mean -'l.-' yr), no occupational exposures 
AAS 

CADMIUM; BLOOD; ADULTS; SMOKING; FRANCE; TOBACCOS; DELIBERATE EXPOSURE; COMPARATIVE EVALUATIONS; INHALATION; CONSUMER EXPOSURE 

Moreau, T.; Lellouch, J.; Juguet, B.; Festy1 B.; Ornaud, G.; Claude, J.R. 11183 Archives or Environmental Health 88(3):168-167 

Cases 
Tissue Exposure Route Range Mean General Information 

8113, 2 a) Not given a) <0.2 ug/dl a) Preemployment. 10/83. 4.4. yr old 1moker (l/:1 os tobacco/d) 
Blood Inhalation b) Not given b) 1.37 ug/dl b) Same worker, 1/17/84. 

c) Not given c) 4..66 ug/ di c) 2/2/H 
d) Not given d) 0.50 ug/dl d) 7 /84.. In Cd free area since :1/:1 
e) Not given e) 1.80 ug/ di e) Another worker, 2/21/8'. Employed since 11174.. Intermittent smoker. 

Factory worker• 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; FUMES; INDUSTRIAL PLANTS; OCCUPATIONAL HAZARDS 
Hughes, E.G. 11184. Lancet 2(8.U 7 /8):1'67-14.68 
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Cadmium 
7440-43-0 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg a.t 304 C, 10 mm Hg a.t 4S6 C 

Cases 
Tissue Exposure Route Range 

S035 535 Not given 2.2 ug/I 
Blood 

Mean General Information 

About 1.5 times levels in 3 areas in Belgium, which in turn ha• higher level• 
than some other countries. Control measures considered neces1ary at values 
>5 ug/I. 

16-S5 yr old•, Malta. 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; CONSUMER EXPOSURE; OCCUPATIONAL EXPOSURE; MALTA; BELGIUM; CADMIUM; LEAD 

Bruaux, P.; Claey11-Thorea.u, F.; Ducoffre, G.; La.Containe 1 A.; Grech, A.; Vas1allo 1 A. 10S3 International Archives of Occupational and Environmental Health 53:110-125 

Cases 
Tissue Exposure Route Range Mean General Information 

S036 44 Not given 40-240 ug.yr/1 8 worker• bad cumulative exposure exceeding 500 mg.h/cu m. 2 had devel-
Blood Inhalation oped renal dysfunction (B2 micoroglobulinuria), and had blood levels exceed .. 

ing 200 ug.y/I. Blood levels are more reliable than exposure levels in predict-
ing kidney damage. 

Workeu exposed (since 1064) at a cadmium-copper alloy plaat. Mean age 44 
yrs 

BLOOD; OCCUPATIONAL EXPOSURE; SWEDEN; ADULTS; KIDNEY DISEASES; CADMIUM; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCU-
PATIONAL HAZARDS; OCCUPATIONAL DISEASES 
Rogenfelt, A.; Elinder, C.G.; Jarup, L. 10S4 International Archives of Occupational and Environmental Health 55:43-48 

Cases 
Tissue Exposure Route Range Mean General Information 

8037 a) 114 a.) O.l-0.5S ug/dl a.) o.12+/-0.11 ug/dl a) Unexposed male factory workers 
Blood b) 131 b) 0.01-0.71 ug/dl b) 0.10+/-0.00 ug/dl b) Exposed male worker• 

c) 4S c) 0.01-0.44 ug/dl c) o.10+/-0.10 ug/dl c) Unexposed female factory worker• 
d) 54 d) 0.01-0.33 ug/dl d) 0.07+/-0.06 ug/dl d) Exposed female workers. Level• considered within normal range. Expo-

sure wa.1 to Hg va.por. 

Male and female factory workers, ages 30.0 and 20.0 yr, exposure durations 
4.8 and 7 yr. Matched controls. Belgium 
AAS 

MERCURY; BLOOD; URINE; OCCUPATIONAL EXPOSURE; SEX; BELGIUM; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALATION; LEAD; CADMIUM; ZINC; IN-
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEUROLOGIC MANIFESTATIONS 
Roels, H.; Gennart, J.-P.; Lauwerys, R.; Buchet, J.-P.; Malchaire, J.; Bernard, A. 1084 American Journal of Industrial Medicine 7:45-71 
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Cadmium 
74•0 .. ,3-11 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 311<1 C, 10 mm Hg at <186 C 

Cases 
Tissue Exposure Route Range 

81188 
Blood 

Mean General Information 

Review. Level•, body burden•, and health effects reeulting from. environmen-
tal, dietary, smoking and occupation.al expoaure1. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC. 
OUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
ffallenbeclr, W .H. 1118<1 Experientia <10(2):136-14.2 

Cases 
Tissue Exposure Route Range Mean General Information 

80311 a) 143 a) Not given a) l.2+/-1.115 ug/I a) Belgium, Brus11el1 
Blood b) 2<10 b) Not given b) 0.11+/-2.10 ug/I b) China, Beijing 

c) 200 c) Not given c) 0.11+/-1.<18 ug/1 c) India, Ahmedabad 
d) 73 d) Not given d) 0.8+/-1.55 ug/I d) India, Bangalore 
e) 100 e) Not given e) 0.7+/-1.<111 ug/I e) India, Calcutta 
f) 201 f) Not given f) 0.5+/-2.311 ug/I f) Israel, Jeruaalem 
g) 200 g) Not given g) 1.2+/-1.6• ug/1 g) Ja.pan, Tokyo 
h) 75 h) Not given h) O. 7+ /-<1.65 ug/I h) Mexico, Mexico City 
i) 207 i) Not given i) 0.11+/·l.78 ug/I i) Peru, Lima 
j) 212 j) Not given j) 0.5+/-3.27 ug/I j) Sweden, Stoclrholm 
Ir) 180 Ir) Not given Ir) 0.6+/-2.18 ug/I k) United States, Baltimore 
I) 1112 I) Not given I) 0.11+/-3.<13 ug/I I) Yugoslavia, Zagreb 

Geometric means Mean levela in smokers about .X nonsmokers. 
Elementary school teachers from urban. a.reas. 
AAS 

!ELGIUM; CHINA; INDIA; ISRAEL; JAPAN; MARYLAND; MEXICO; PERU; SWEDEN; UNITED STATES; YUGOSLAVIA; ADULTS; AGE; AUTOPSIES; CHILDREN; SEX; B 
B 
E 
F 

!LOOD; KIDNEYS; COMPARATIVE EVALUATIONS; CADMIUM; LEAD ; METALS; BIOACCUMULATION; GASOLINE; POPULATION EXPOSURE; SMOKING; URBAN AR-
MS; ENVIRONMENTAL EXPOSURE 
~riberg, L.; Vahtcr, M. 1983 Environmental Re1earch 30:95-128 

Cases 
Tissue Exposure Route Range Mean General Information 

Sll<IO a) 57 a) Not given a) 10.5% a) % exposed workers with levels > 10 ug/I 
Blood b) 54 b) Not given b) 3.7% b) % unexposed workers with levels >10 ug/I 

Expo8ed smelter•, eJectroplatt-r1J, welder•. Unexposed factory and mine work .. 
erl!I. Au1Jtralia 
NA 

.USTRALIA; LIVER; BLOOD; URINE; IN VIVO ANALYSIS; CADMIUM; INDUSTRIAL AREAS; INDUSTRIAL POLLUTION; HEALTH HAZARDS; INDUSTRIAL PLANTS; A 
s 
B 

MELTERS; OCCUPATIONAL EXPOSURE 
:addele Thomas, B.J.; Thomas, B.W .; Summers, V. 11183 Briti1h Journal of Radiology 56:<14.11-4.51 
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Cadmium 
7<1<10-48-0 
Cd 
AtW 112.<IO, MP 821 C, BP 765 C, VP 1 mm Hg at 80<1 C, 10 mm Hg at <186 C 

Cases 
Tissue Exposure Route Range Mean General Information 

SO<ll 0<1 a) 0.28-<1 • ....,, ug/100 ml a) 1.8<1+/-0.77 ug/100 a) Normal beta2-microglobuliouria, 66 case• 
Blood b) 0.57-2.SO ug/100 ml ml b) Increased beta2-microglobuliouria, 28 cases 

b) 1.<17+/-0.60 ug/100 Correlation of Cd and exposure, metallothiooeio and beta2-microglobulio in 
ml urine di11cua11ed. 

Past and present worker•, 37.7-65.6 yr, in two Belgian Cd smelters 
Renal dysfunction 
AAS 

URINE; BLOOD; OCCUPATIONAL EXPOSURE; BELGIUM; ADULTS; KIDNEY DISEASES; COMPARATIVE EVALUATIONS; CADMIUM; INDUSTRIAL PLANTS 

Roels 1 H.; Lauwerys, R.; Buchet, J.P.; Bernard, A.; Garvey, J.S.; Linton, H.J. 1083 International Archive• of Occupational and Environmental Health 52:16Q-166 

Cases 
Ti11ue Exposure Route Range Mean General Information 

80<12 2250 a) 2.02+/-1.51-<l.26+/-1.63 a) 3.68+/-l.58 ng/ml a) Males from 10 districts, 826 ca11es 

Blood b) 2.TT+/-1.61-<l.57+/-1.U b) 8.52+/-1.50 ng/ml b) Females, same districts, 1438 ca.see 
c) 2 . ....,,+/-1.<10-3.86+/-1.5<1 c) 3.0<l+/-l.<111 ng/ml c) Male non-smokers, 265 cases 
d) 3.26+/-1.<18-<1.0 +/-1.<18 d) <1.18+/-1.<17 ng/ml d) Male smokers, 430 cases 
e) 2.6'+/-1.<1<1-8.73+/-1.U e) 3.50+/-1.5 ng/ml e) Female non 00 smokers, 127' cases 
f) <1.4.0+/-1.6<1-<1.ll+/-1.8 f) <l.29+/-1.56 ng/ml f) Fem-.le1 •mokeu, 31 ca•e• 

ng/ml c-f), range• of means according to age. Significant difference•: c)&d), e)&f), 
c)&e) p<0.01. Additional data given. 

Adult•, mostly farmer• with no known occupational exposure to heavy metals, 
Japan 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; CONSUMER EXPOSURE; ADULTS; AGE; SEX; CADMIUM; METALS; SMOKING 

Watanabe, T.; Koisumi, A.; Fujita, H.; Kumai, M.; Ikeda, M. 11188 Environmental Research 31:,7200 488 

Cases 
Tissue Exposure Route Range Mean General Information 

89'8 Review. Metaboli•m and toxicity under condition• of excessive acute or 
Blood, cells chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 

Bernard, A.; Lauwerys, R. 198' Exp erientia <10(2):1<18-152 
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Cadmium 
7U0-<&3-11 
Cd 
AtW 112.<&0, MP 321 C, BP 765 C, VP 1 mm Hg at 30<& C, 10 mm Hg at <&86 C 

Cases 
Tissue Exposure Route Range Mean 

8110 a) Not given a) o.0010+/-0.0005 
Blood, plaoma b) Not given ug/mL 

c) Not given b) 0.0028+/-0.0010 
ug/mL 

c) 0.0021+/-0.0004 
ug/mL 

General Information 

a) Insulin-treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. Significant difference between b), c::), and 
a), b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.J.; Pim, B. 1118" Biological Trace Element Reoearch 6:4611-<&87 

Cases 
Tissue Exposure Route Range Mean General Information 

811<&5 a) 11 a) 0.5-1.3 ug/I a) 0.86 ug/I o.) Maleo 
Blood, whole b) 12 b) 0.2-1.2 ug/I b) 0.72 ug/I b) Femo.leo 

Ingestion Difference 11.ot 1ignific&nt 

Healthy, elderly, nonsmokers, 11 males, 12 females, age 60-85, England 
AAS 

BLOOD SERUM; URINE; ENGLAND; CADMIUM; IRON; LEAD; DIETS; AGE; ENVIRONMENTAL EXPOSURE 
Bunker, V.W.; Law1on, M.S.; Delve1, H.T.; Clayton, B.E. 1118<& American Journal of Clinical Nutrition 30:803-808 

Cases 
Tissue Exposure Route Range Mean General Information 

811<&6 158 a) 0.1-0.8 a) 0.4+/-0.2 (median a) 18 maleo, 17 females, 8-12 yr old from capital city of Kiel (FRG) 
Blood, whole b) 0.3-3.5 0.3) b) 111 maleo, 26 female•, 18-8<& yr old 

c) 0.1-l.6 b) 0.11+/-0.6 (median c) 32 nonsmokers from b) 
d) 0.7-<&.0 0.6) d) 13 1molrers 
e) 0.2-1.2 c) Not given e} 12 ma.lea, 13 females, 7-16 yr old from North Sea island of Pellworm 
r) 0.1-•.o d) Not given (FRG) 
g) 0.8-0.8 e) 0.4+/-0.2 (median f) 2<& maleo, 20 female•, 21-76 yr old 
h) 0.8-<&.0 o.•) g) 33 non1molrero from r) 

ug/I f) l.3+/-0.0 (median h) 20 omolrers 
1.0) Children le11 contaminated than adults in both regions. Levels significantly 

ug/l higher in smokers. 

AAS 
BLOOD; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; GERMANY; ADULTS; AGE; CHILDREN; SEX; COMPARATIVE EVALUATIONS; CADMIUM; SMOKING; 
POPULATION EXPOSURE; AIR POLLUTION 
Jessen, H.; Kruse, H.; Piechotowski, I. 108" International Archive• of Occupational and Environmental Health 54:45-54:. 
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Cadmium 
7 •H0--68-0 
Cd 
AtW 112.-60, MP 821 C, BP 765 C, VP 1 mm Hg at 804 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

80<17 72 a) 0.07-0.<l-6 ug a) 0.10+/-0.11 ug 
Blood, whole lohaJation b} 0.08-0.51 ug b} 0.17+/-0.13 ug 

c) O.O<t.-0.36 ug c) 0.18+/-0.00 ug 
d) 0.02-0.65 ug d} 0.15+/-0.12 ug 
e) 0.02-0.36 ug e) 0.12+/-0.11 ug 
f) 0.07-0.3-6 ug f) 0.18+/-0.00 ug 
g} 0.03-0.81 ug g) O.l-l+/-0.10 ug 
h} 0.07-0.60 ug h} o.:u.+/-o.u ug 

/100 ml /100 ml 

General Information 

a) Control•, 0 wks, 27 cases 
b) Controls, 16 wka, 27 cases 
c) Vitamin C treatment, 0 wks, 25 cases 
d) Vitamin C treatment, 16 wlu, 25 cases 
e) Controls, 0 wks, 10 cases 
f) Controls, 8 wks, 10 cases 
g) Zinc treatment, 0 wks, 10 cases 
h) Zn treatment, 8 wks, 10 cases 

Vitamin C dose was 1 g/d, 6 d/wk. Zinc as Zn glutamate dose was 60 mg/d, 
5 d/wk. No significant difference between control and treatment groups. 

21-64 yr old workers at primary Pb smelter, 0.5-42 years exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 
Lauwery1, R.; Roeh, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Konings, J. 1083 Journal of Occupational Medicine 25(0}: 668-678 

Cases 
Tissue Exposure Route Range Mean General Information 

80'8 Review. Metabolism and toxicity under conditions of excessive acute or 
Blood, whole chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwery1, R. 108-6 Experientia -60(2):1418-152 

Cases 
Tissue Exposure Route Range Mean General Information 

804.0 l Not given <•ppm Lumbar vertebrae (n=S). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, ff. 1084. Archives of Environmental Contamination and Toxicology 13:119-127 
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Cadmium 
7440-43-11 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 3114 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

81160 2 a) Not applicable a) 0.08 ppm 
Brain b) Not applicable b) 0.066 ppm 

General Information 

a) Healthy 36 yr old man died about 5 days after smelting 182 kg lead for 
~4 hr in enclosed environment 

b) Control, 60 yr old man without renal disease 
Autopsies. 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. I984 British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

81151 a) 10 a) Not given a) l.5+/-1.3 ug/I a) Control•, non-neoplasmic disease• (hydrocephalus, etc.) 
Cerebro1pinal b) 8 b) Not given b) l.3+/-1.8 ug/I b) Meningioma 
ftuid <) 8 c) Not given c) o.1+/-0.1 ug/I c) Craniopharyngioma 

d) 6 d) Not given d) 4.0+ /-3. l d) Astrocytoma 
e) 3 e) Not given e) l.0+/-2.7 ug/I e) Medulloblastoma 
f) 1 f) Not given f) 4.0 ug/I f) Pinealblastoma 
g) 1 g) Not given g) 1.3 ug/I g) Chondrosarcoma 

b, c) Benign brain tumors, (d-g) malign&Dt brain tumor• 
No significant differences. 

Pa.tients, 18 men, 14. women, range of mean ages 4.6-f>S.O yr, fasted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Yazigi, A.; Al-Saleh, I.; Al-Mefty, 0. 1084 Clinical Chemistry 30:1858-1860 

Cases 
Tissue Exposure Route Range Mean General Information 

81162 Review. Levels, body burdens, and health effects resulting from environmen-
Gastrointestin- tal, dietary, smoking and occupational exposures. 
al tract 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 11184 Experientia 40(2):136-142 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 766 C, VP 1 mm Hg at 304 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range 

S963 
Gaatrointestin-
al tract. 

Mean General Information 

Review. Metabolism and toxicity under condition• of exce11ive acute or 
chronic expo1ure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwerye, R. 1984 Experientia 40(2):143-162 

Cases 
Tissue Exposure Route Range Mean General Information 

8964 a) 32 a) 0.18-0.89 ppm a) 1.72 ppm a) Santo Amaro 
Hair b) 36 b) 0.06-0.63 ppm b) 0.67 ppm b) Sao Bras 

c) 62 c) 0.02-1.48 ppm c) 0.84 ppm c) Sao Franciaco 
d) 64 d) 0.01-420 ppm d) 0.07 ppm d) Controlo, Guaibim 

Significantly higher level• in a)-c), p<0.00006, <o.0006, <o.06, reopectively. 
Levels higher closer to smelter. 

18-77 yr old fi1hermen from 3 rivenide town• of the Subae River Baein in 
Brasil. Primary 1melter {Santa Ama.ro) heavily pollutes river &c: air. Control1 
from Guaibim 
AAS 

LEAD; CADMIUM; WATER POLLUTION; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; HAIR; BRAZIL; AIR POLLUTION; SMELTERS 

Carvalho, F.; Tavare1, T.M.,; Sousa, S.P.; Linharee, P.S. 1084 E.nvironmentaJ Research SS:S00 ... 806 

Cases 
Tissue Exposure Route Range Mean General Information 

8066 a) 119 a) 0.1-0.l ppm a) 1.0 ppm a) Pottery worlren 
Hair b) 24 b) 0.6-6.6 ppm b) l.O ppm b) Control• 

Pottery worlreu from Tlaquepaque and TonaJa, Mexico, Control• from Tu•-
con, AZ 
AAS 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nel•on, G.W.; deVaquera, M.V.; Pear•oa, P.B. 1984 Nutrition Report• International 30(6):1000-1018 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 894 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range 

8956 &) 26 &) 0.10-2.28 ppm &) 0.59 
Hair b) 26 b) 0.08-4.89 ppm b) 0.58 

c) 28 c) 0.24-> 10.00 ppm c) 1.45 
d) 28 d) 0.10-7.08 ppm d) 1.27 

Geometric 

Mean General Information 

a) Mothers, controls 
b) Newborn, controls 
c) Mothers, exposed 
d) Newborn, exposed 

R&nge• e•timated from graph of cumulative frequency distribution. Differ-
ence1 between cootrol1, exposed were significant - p<o.01, mother1, <o.o:;, 
newboTIJ.. Signifi.ca.nt correlation between iudividua.l ma.terual/newborn lev-
els allow1 quantification of systemic exposure by analysis of hair from either 
subject. 

Mother• occupationally exposed to heavy meta.Ii. Newborns. Matched con-
trol1. Rural area of eastern France. 
No adverse effects to newborn• noted. 

LEAD; CADMIUM; HAIR; NEWBORN; OCCUPATIONAL EXPOSURE; METALS; FRANCE; ADULTS; AGE 
Huel, G.; Everson, R.B.; Menger, I. 1984 Environmental Ret1earch 35:115-121 

Cases 
Tissue Exposure Route Range Mean General Information 

8057 &) 2-2.4. ug/ g a) Not given a) Nigeria, Kenya, some urban areas in Canada 
Hair b) 0.4-l ug/g b) Not given b) Most other countries 

New Zealand 
Levels from databat1e containing data on "normal" levels of 15 element• in 7 
tissues/fluids. Da.ta. selected by 60 investiga.tors iu over 40 countries. Diet, 
environment both important in distribution of element•. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 1984 Science of the Tot.al Environment 88:125-131 

Cases 
Tissue Exposure Route Range Mean General Information 

8958 34 a) Not given a) 7.92+/-1.77 ppm a) Hypertent1ive11 
Hair b) Not given b) l.54+/-0.48 ppm b) Control• 

St&tistic&lly oignificant (p</=0.05) 

20 adult black females classified as hypertensive, 14 adult blaclr normotensive 
females 
Graphite furnace 

HAIR; ENVIRONMENTAL EXPOSURE; MISSISSIPPI; ADULTS; HYPERTENSION; CARDIOVASCULAR DISEASES; LEAD POISONING; METAL POISONING; BIOPSIES; CAD-
MIUM; COPPER; LEAD; ZINC; METALS; BIOACCUMULATION; BIOLOGICAL MONITORING 
Medeiros, D.M.; Pellum, L.K. 1984 Bulletin of Environmental Contamination and Toxicology 32:525-532 
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Cadmium 
7H0-•8·11 
Cd 
AtW 112.•o, MP 821 C, BP 765 C, VP l mm Hg at 8114. C, 10 mm Hg at •BG C 

Cases 
Tissue Exposure Route Range Mean 

Sll611 a) 82 a) 170-8800 ug/kg a) 4.80 ug/kg 
Hair b) 70 b) 160-1380 ug/kg b) •llO ug/kg 

c) 28 c) 230-'100 ug/kg c) 610 ug/kg 
d) 28 d) 1110-2600 ug/kg d) 520 ug/kg 

General Information 

a) Caucasian boys 
b) Caucasian girls 
c) Hindu1tani children 
d) Creal, Chinese, and Javanese subject•, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old achool children Jiving in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.P.M.; Wibowo, A.A.E.; Da.1 1 H.A.; Egger, R.J.; van DeycJr, W .; Zielhui•, R.L. 11183 International Archives of Occupational and Environmental Health 53:127-187 

Cases 
Tissue Exposure Route Range Mean General Information 

81180 Review. Levels, body burdens, and health effects resulting from environmen-
Hair ta.I, dietary, smoking and occupational exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 11184' Experientia 40(2):186-14.2 

Cases 
Tissue Exposure Route Range Mean General Information 

81181 1 Not applicable 0.4.2 ppm Autopsy 
Heart Inhalation Healthy 36 yr old man died about 5 days after smelting 182 kg lead for 24. hr 

io enclosed environment 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jaclr•on, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1118' Briti1h Medical Journal 288:1270-1:171 

Cases 
Tissue Exposure Route Range Mean General Information 

81162 3114. a) Not given a) 0.4'66+/·0.3112 ug/g a) Smokero (8 cigaretteo or more/day) 
Heart Inhalation b) Not given b) 0.550+/·0.562 ug/g b) Nonsmokers and those smoking 7 cigarettes or less/day 

Autopsies. 

0 ... 94 yr olds from 8 regional hospitals, Japan 
AAS 

JAPAN; AUTOPSIES; HEART; KIDNEYS; LIVER; METALS; ZINC; POPULATION EXPOSURE; SMOKING; TOBACCOS; DELIBERATE EXPOSURE; COPPER; CADMIUM 

lwao, S.; Tsuchiya, K.; Sugita, M. 1083 Archives of Environmental Health 38(3):156-162 

00 
t.,) 



Cadmium 
14.4.0-4.3-11 
Cd 
AtW 112.4.0, MP 821 C, BP T66 C, VP l mm Hg at 8114. C, 10 mm Hg at 4.86 C 

Caaes 
Tissue Exposure Route Range 

81168 8CI <0.01-0.02 mg Not given 
He a.rt 

Mean General Information 

Autopoieo. Maximum in 60-611 yr oldo. < 0.01 mg in >To yr oldo 
Range of geometric mean1 

Autop1ie1, accident victims, no chronic di1ea1e1. Re1ident1 of unpolluted ar-
eaa, Finland. 
AAS 

FINLAND; AUTOPSIES; HEART; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; FORENSIC MEDICINE 

Salmela, S.S.; Vuori, E.; Huunan-Seppala, A.; Kilpio, J.O.; Sumuvuori, H. 11188 Science of the Total Environment 21:811-06 

Cases 
Tissue Exposure Route Range Mean General Information 

HU l Not applicable 0.110 ppm Autopoy 
lnte1tine Inhalation Hea.lthy 36 yr old man died about 6 da.yo &fter smelting 182 kg lead for 24. hr 

in enclo1ed environment 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jaclr1on, M.A.; Patil, D.; Bureton, J.; Lee, H.A. 11184. British Medical Journal 2S8:12T0-12Tl 

Caaes 
Tissue Exposure Route Range Mean General Information 

81166 Ii ll.OT-80.811 ug/g 1T+/-8.T6 ug/g Mean of 76% bound to low molecular wt protein 
Kidney Inhalation Wet wt S.E. 

Autop1ie1, 66-78 yr old male1, heavy 1m.oker1, death1 from bronchial pneu-Wet wt 
monia, cardiac infarction, pulmonary edema, aubaracbnoidal bleeding, pu) .. 
m.onary cancer 
AAS 

CADMIUM; AUTOPSIES; KIDNEYS; LIVER; LUNGS; DELIBERATE EXPOSURE; SWEDEN; CARDIOVASCULAR DISEASES; RESPIRATORY DISEASES; SMOKING 

Po•t, C.; Joh&1H•on, B.; Allenmarlr, S. 11184. Environmental Reaearch a•:20-8T 

Caaes 
Tissue Exposure Route Range Mean General Information 

81166 82 Not given 11111+/-BT ug/g Cortex. Po•itive correla.tion wh.h age. Cd a.nd Cd/Zn, Se positively correla.ted 
Kidney Dry wt with po•tmortem. evidence of hypertension only if age, gender not included in 

multiple regre••ion equation. 

16-60 yr old Cauca.siano autop•ied in lllTll-11181. Also mea•ured: heart wt, 
body wt, height. Selected from group of 80. Cancer, kidney failure, extensive 
wt loa• cases excluded. We•t Virginia 
AAS 

SELENIUM; CADMIUM; ZINC; COPPER; AUTOPSIES; KIDNEYS; WEST VIRGINIA; HYPERTENSION; TRACE ELEMENTS 

Horvath, D.J.; Barker, F.W.; Thayne, W.V.; Froot, J.L. 11184. Biological Trace Element Reoearch 6:226-286 
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Cadmium 
7·6'0-.j,3-0 
Cd 
AtW 112 .... 0, MP 321 C, BP 765 C, VP 1 mm Hg &t 304 C, 10 mm Hg &t .j,86 C 

Cases 
Tissue Exposure Route Range Mean 

S067 2 &) Not &pplic&ble a) 67.05 ppm 
Kidney b) Not &pplicable b) 9.38 ppm 

General Information 

Autop1ie1 
&) He&lthy 36 yr old m&n died &bout 5 days &fter smelting 182 lrg le&d for 

24. hr in enclosed environment 
1 

b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 198.j, British Medical Journ&I 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

806S Review. Biological indicators of exposure and toxicity, advantages and disad-
Kidney vantages of monitoring each, discus1ed. 

KIDNEYS; LIVER; REVIEW; ENVIRONMENTAL EXPOSURE; CADMIUM; BIOACCUMULATION; INDUSTRl:A.L POLLUTION 
Sh&ilrh, Z.A.; Smith, L.M. 108.j, Experienti& 40(1):36-43 

Cases 
Tissue Exposure Route Range Mean General Information 

8069 &) 2.j,6 a) 5.0-36 ug/g a) 28.92 ug/g a) Subjects in Liege area, with Cd-pollution from past emiHion by non-
Kidney 195 b) 1.0-23 ug/g b) 10.81 ug/g ferrous metals industries 

Wet wt Wet wt b) Subjects in other regions of the country 

Autopsies at Liege and Belgium Hospitals. Ages 5-80. 
AAS 

KIDNEYS; LIVER; ENVIRONMENTAL EXPOSURE; BELGIUM; JUVENILES; CHILDREN; ADULTS; AUTOPSIES; ADOLESCENTS; METAL POISONING; FORENSIC 
MEDICINE; CADMIUM; BIOACCUMULATION; INDUSTRIAL EMISSIONS; HEALTH HAZARDS; INDUSTRIAL POLLUTION; POPULATION EXPOSURE 

Lauwerys, R.; Hardy, R.; Job, M.; Buchet, J.-P.; Roels, H.; Bruaux, P.; Rondia, D. 1084 Toxicology Letters 28:287-289 
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Cadmium 
7440-43-0 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

8970 a) 2 a) Not given a) 16.7+/-1.l mg 
Kidney b) 9 b) Not given b) 24.9+/-1.9 mg 

c) 11 c) Not given c) 23.0+/-1.7 mg 
d) 12 d) Not given d) 25.8+/-1.6 mg 
e) 2 e) Not given e) 10.6+/-5.2 mg 
f) 8 f) Not given f) 5.2+/·1.S mg 
g) 17 g) Not given g) 6.7+/·1.S mg 
h) 13 h) Not given h) 2.6+/-2.3 mg 

Inhalation 

General Information 

a) Active workers, 1-5 yr exposure 
b) Active workers, 10-15 yr expoaure 
c:) Active workers, >20 yr exposure 
d) Retired workes, <5 yr after retirement 
e) Retired workers, > 10 yr after retirement 
f) Non-exposed office workers 
g) Controls, smokers 
h) Controls, nonsmokers. 

Workers at cadmium production plant. Controls 
Prompt-gamma neutron-capture 

LIVER; KIDNEYS; OCCUPATIONAL EXPOSURE; ADULTS; KIDNEY DISEASES; LIVER DISEASES; OCCUPATIONAL DISEASES; CADMIUM; BIOACCUMULATION; 
HEALTH HAZARDS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL HAZARDS 
Ellis, K.J.; Yuen, K.; Yasumura, S.; Cohn, S.H. 1084 Environmental Research 33:216-226 

Cases 
Tissue Exposure Route Range Mean General Information 

8971 Review. Evaluation of concepts previously used in determining rie:k estima-
Kidney tions and proposal of a new measure for that purpose. 

LIVER; KIDNEYS; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; KIDNEY DISEASES; METAL POISONING; MEASUREMENT 
METHODS; REVIEW; CADMIUM; FOOD CONTAMINATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL DISEASES; MINERAL METABOLISM; OC-
CUPATIONAL HAZARDS; POPULATION EXPOSURE 
Kjelhtrom, T.; Elinder, C.-G.; Friberg, L. 1984 Environmental Research 33:284--205 

Cases 
Tissue Exposure Route Range Mean General Information 

8072 394 a) Not given a) 64.8+/-42.7 ug/g a) Smokers (8 cigarettes or more/day) 
Kidney Inhalation b) Not given b) 4S.S+/-32.6 ug/g b) Nonsmokers and those smoking 7 cigarettes or less/day 

Autopsies. 

0-04 yr olds from 8 regional hospitals, Japan 
AAS 

JAPAN; AUTOPSIES; HEART; KIDNEYS; LIVER; METALS; ZINC; POPULATION EXPOSURE; SMOKING; TOBACCOS; DELIBERATE EXPOSURE; COPPER; CADMIUM 

lwao, S.; Tsuchiya, K.; Sugita, M. 1983 Archives of Environmental Health 38(3):166-162 
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Cadmium 
7·&<&0-418-11 
Cd 
AtW 112.410, MP 821 C, BP 786 c, VP 1 mm Hg at 81141 c, 10 mm Hg at 4188 C 

Cases 
Ti Hue Exposure Route Range 

81178 
Kidney 

Mean General Information 

· Review. Level•, body burden•, and health effect• re•ulting from environm.en-
tal, dietary, •molring and occupational expoaure•. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; 00.. 
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 111841 Experientia 410(2):136-1412 

Cases 
Tissue Exposure Route Range Mean General Information 

811741 a) 168 a) Not given a) 30.6+/·l.8 mg/kg a) Belgium, Liege 
Kidney b) 28 b) Not given b) 13.0+/-l.6 mg/kg b) China, Beijing 

c) 61 c) Not given c) 17.8+/-1.41 mg/kg c) India, Ahmedabad 
d) 412 d) Not give11 d) 11.0+/-2.l mg/kg d) India, Bangalore 
e) 311 e) Not given e) 16.2+/·1.7 mg/kg e) India, Calcutta 
f) 61 f) Not given f) 16.1+/·2.0 mg/kg f) hrael, Jeruoalem 
g) 60 g) Not given g) 68.2+/-l.7 mg/kg g) Japan, Tokyo 
h) 2111 h) Not given h) 13.1+/·2.0 mg/kg b) Sweden, Stockholm 
i) 211 i) Not given i) 26.1+/·2.0 mg/kg i) United State•, Baltimore 
j) 60 j) Not given j) 241.2+/·2.0 mg/kg j) Yugoolavia, Zagreb 

Wet wt Autopsies, cortex 
Geometric means Level• varied with age, highest in 4:0-50 yr old1. Smoker•, higher level• than 

nonamolrers. 

l0->60 yr old1, no kidney di1eaaea, sudden deaths. 
AAS 

BELGIUM; CHINA; INDIA; ISRAEL; JAPAN; MARYLAND; MEXICO; PERU; SWEDEN; UNITED STATES; YUGOSLAVIA; ADULTS; AGE; AUTOPSIES; CHILDREN; SEX; 
BLOOD; KIDNEYS; COMPARATIVE EVALUATIONS; CADMIUM; LEAD ; METALS; BIOACCUMULATION; GASOLINE; POPULATION EXPOSURE; SMOKING; URBAN AR-
EAS; ENVIRONMENTAL EXPOSURE 
Friberg, L.; Vahter, M. 11188 Environmental Research 80:116-128 

Cases 
Tissue Exposure Route Range Mean General Information 

81176 37 a) Not given a) 12.41 mg a) 0-10 yr 
Kidney Inhalation b) Not given b) 80.2 mg b) 10-20 yr 

c) Not given c) 23.7 mg c) >20 yr 
Oc:cupational expo1ure1, years of employment. 

Smelter worker• 
NAA 

ADULTS; KIDNEY DISEASES; KIDNEYS; LIVER; URINE; COMPARATIVE EVALUATIONS; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL EXPOSURE 
Gompertz, D.; Fletcher, J.G.; Perkin•, J.; Smith, N.J.; Chettle, D.R.; Maeon, H.; Scott, M.C.; Topping, M.D.; Blindt, M. 11188 Lancet 1(8886):1186-1187 
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Cadmium 
7440-43-0 
Cd 
AtW 112.4.0, MP 321 C, BP 765 C, VP 1 mm Hg &t 304 C, 10 mm Hg &t 486 C 

Cases 
Tissue Exposure Route Range 

8976 86 0.17-5.03 mg Not given 
Kidney 

Mean General Information 

Autopaie•. Maximum in 30-30 yr old•. 2.62 mg in >10 yr old1 
Range of geometric means 

Autop•ie1, accident victims, no chronic diaea1e1. Resident• of unpolluted ar-
eaa, Finland. 
AAS 

FINLAND; AUTOPSIES; HEART; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; FORENSIC MEDICINE 

Salmela, S.S.; Vuori, E.; Huunan-Seppala, A.; Kilpio, J.O.; Sumuvuori, H. 1983 Science of the Total Environment 27:80-05 

Cases 
Tissue Exposure Route Range Mean General Information 

8077 268 a) Not given &) 0.610 ug/g a) Preserved specimens, 1807-1014. 
Kidney b) 0.038-1.15 ug/g b) 0.863 ug/g b) Preserved specimens, 1807·1087 

c) 1.2-200 ug/g c) 40.67 ug/g c) Autop1y 1&mple1, 1980-1081 
Renal cortex. Modern autopay levels 4.7 times higher than hi•torical •amplea. 
Ranges estimated from graph. 

Old anatomical specimens and new autopsy eamples from adult• 
AAS 

KIDNEYS; LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; CADAVERS; CADMIUM; ADULTS; GERMANY; BIOCONCENTRATION 
Ora.sch, G.A. 1983 Science of the Total Environment 26:111-110 

Cases 
Tissue Exposure Route Range Mean General Information 

8078 Review. Metaholi•m and toxicity under condition• of excenive acute or 
Kidney chronic expo•ure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwery•, R. 1984 Experientia 40(2):143-152 

Cases 
Tissue Exposure Route Range Mean General Information 

8970 5 1.32-2. 76 ug/ g 2.21+/-0.63 ug/g Mean of 76% bound to low molecular wt protein 
Liver Inhalation Wet wt S.E. 

Autop•ie•, 65-78 yr old male1, heavy •moker1, death• from bronchial pneu-Wet wt 
monia, cardiac infarction, pulmonary edema, subarachnoidal bleeding, pul .. 
monary cancer 
AAS 

CADMIUM; AUTOPSIES; KIDNEYS; LIVER; LUNGS; DELIBERATE EXPOSURE; SWEDEN; CARDIOVASCULAR DISEASES; RESPIRATORY DISEASES; SMOKING 

Post, C.; Johan••on, B.; Allenmark, S. 1084 Environmental Re•earch 34:20-37 
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Cadmium 
74.4.0-4.S-ll 
Cd 
AtW 112.4.01 MP 321 C, BP 766 C, VP 1 mm Hg at 3114. C, 10 mm Hg at 4.86 C 

Cases 
Tissue Exposure Route Range Mean 

811SO 2 a) Not applicable a) 1.37 ppm 
Liver b) Not applicable b) 0.63 ppm 

General Information 

Autopsies 
a) Healthy 36 yr old man died about 6 day• after omelting 182 kg lead for 

24t hr in enclosed environment 
b) Control, 60 yr old man without renal disea8e 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1084. Britioh Medical Journal 288:1270-1271 

Cases 
Ti&1ue Exposure Route Range Mean General Information 

11111 Review. Biological indicators of exposure and toxicity, advantages and di sad-
Liver vantage• of monitoring each, discussed. 

KIDNEYS; LIVER; REVIEW; ENVIRONMENTAL EXPOSURE; CADMIUM; BIOACCUMULATION; INDUSTRIAL POLLUTION 

Shaikh, Z.A.; Smith, L.M. 1984. Experientia 40(1):36-<&3 

Cases 
Tissue Exposure Route Range Mean General Information 

81182 a) 70 a) 8-30 ug/g a) 111.40 ug/g a) Subjects in Liege area, with Cd-pollution from past emiHion by non-
Liver b) 181 b) 3-17ug/g b) 12.88 ug/g ferrous metals industries 

Wet wt Wet wt b) Subjects in other regions of the country 

Autopsies at Liege and Belgium Hospitals. Ages S-80. 
AAS 

KIDNEYS; LIVER; ENVIRONMENTAL EXPOSURE; BELGIUM; JUVENILES; CHILDREN; ADULTS; AUTOPSIES; ADOLESCENTS; METAL POISONING; FORENSIC 
MEDICINE; CADMIUM; BIOACCUMULATION; INDUSTRIAL EMISSIONS; HEALTH HAZARDS; INDUSTRIAL POLLUTION; POPULATION EXPOSURE 
Lauwerys, R.; Hardy, R.; Job, M.; Buchet, J .... P.; Roel1, H.; Brnaux, P.; Rondia, D. 111&4 Toxicology Letters 23:287-289 

Cases 
Tissue Exposure Route Range Mean General Information 

81183 3114. a) Not given a) S.24+/-3.19 ug/g a) Smokers (8 or more cigarettes/day) 
Liver Inhalation b) Not given b) 2.86+/-2.41 ug/g b) Nonsmokers and those smoking 7 cigarettes or less/day 

Significantly different, p <o.oi;. 
0-04 yr olds from 8 regional hospitals, Japan 
AAS 

JAPAN; AUTOPSIES; HEART; KIDNEYS; LIVER; METALS; ZINC; POPULATION EXPOSURE; SMOKING; TOBACCOS; DELIBERATE EXPOSURE; COPPER; CADMIUM 

lwao, S.; Tsuchiya, K.; Sugita, M. 11183 Archive• of Environmental Health 38(3):156-162 
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Cadmium 
7.u.o-•s-9 
Cd 
AtW 112.•o, MP 321 C, BP 765 C, VP 1 mm Hg at 39• C, 10 mm Hg at •86 C 

Cases 
Tissue Exposure Route Range Mean 

80H a) 0.25-•.84' ug/g a) 1.62 ug/g 
Liver b) -/<0.2-s.2 ug/g b) -/< 1.57 ug/g 

c) 0.16-8.Sl ug/g c) 1.19 ug/g 

General Information 

a) 1 sample per liver (36), AAS 
b) 2 samples from 34. livers, 1 from each of 2, NA 
c) 1 sample from 24 of 36 livers, voltammetry 

Normal tissues from autopsies. 

Baltimore, MD; Minneapolis, MN, Seattle, WA 
AAS; NA; Voltammetry 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harrison, S.H.; Wi•e, S.A. 1984. Biological Trace Element Research 6:31-40 

Cases 
Tissue Exposure Route Range Mean General Information 

8085 Review. Levels, body burdens, and he a.Ith effects resulting from environmen-
Liver tal, dietary, smoking and occupational exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 198• Experieotia 4.0(2) :136-i.2 

Cases 
Tissue Exposure Route Range Mean General Information 

S986 96 a) 0.2-6.2 mg/kg a) 1. 73 +or- 1.64. mg/lrg a) Female• 
Liver b) o.s-•.60 mg/kg b) 1.30 +or- 0.88 mg/lrg b) Males 

Autop1ie1. Po1itive correlation with age. Levels generally lower than those in 
other countries. No major region a.I variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Piclnton, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1088 Journal of Analytical Toxicology 7:2-6 
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Cadmium 
T••0-•3-D 
Cd 
AtW 112.•0, MP 321 C, BP 766 C, VP l mm Hg at SD' C, 10 mm Hg at •S6 C 

Cases 
TiBBue Exposure Route Range Mean 

SDS7 37 a) Not given a) 2•.• ppm 
Liver Inhalation b) Not given b) •6.D ppm 

c) Not given c) 66.6 ppm 

General Information 

a) 0-10 yr 
b) 10-20 yr 
c) > 20 yr 

Occupational exposures, years of employment. 

Smelter worlrer1 
NA 

ADULTS; KIDNEY DISEASES; KIDNEYS; LIVER; URINE; COMPARATIVE EVALUATIONS; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL EXPOSURE 

Gomperts, D.; Fletcher, J.G.; Perkin1, J.; Smith, N.J.; Chettle, D.R.j Mason, H.; Scott, M.C.; Topping, M.D.; Blindt, M. 10S3 Lancet l(S336):llS5-llS7 

Cases 
Tissue Exposure Route Range Mean General Information 

8D81 86 0.01-l.Dli mg Not given Autopsies. Maximum in 60-60 yr olds. I.•7 mg in >10 yr olds 
Liver Range of geometric me&DI 

Autop1iee, accident victims, no chronic diseases. Residents of unpolluted ar-
ea.1, Finland. 
AAS 

FINLAND; AUTOPSIES; HEART; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; FORENSIC MEDICINE 

Salmela, S.S.; Vuori, E.; Huunan-Seppala, A.; Kilpio, J.O.; Sumuvuori, H. HISS Science of the Total Environment 27:80-05 

Cases 
TiBBue Exposure Route Range Mean General Information 

BDBD 2S6 a) Not given a) 15 ppm a) Expooed 
Liver b) Not given b) S ppm b) Unexpooed 

No correlation with smoking history or length of residence in mining or 1melt-
ing area 

Expoaed smelters, electroplaters, welders. Unexposed factory and mine work-
er1. Australia 
No clinical evidence of toxicity 
NA 

AUSTRALIA ; LIVER; BLOOD; URINE; IN VIVO ANALYSIS; CADMIUM; INDUSTRIAL AREAS; INDUSTRIAL POLLUTION; HEALTH HAZARDS; INDUSTRIAL PLANTS; 
SMELTERS; OCCUPATIONAL EXPOSURE 
Baddele Thoma•, B.J.; Thoma•, B.W.; Summers, V. lOSS Britioh, Journal of Radiology 66:•4D-461 
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Cadmium 
7440-43-11 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 3114 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

811110 a) 2 a) Not given a) 10.7+/-1.2 ppm 
Liver b) II b) Not given b) 38.5+/-2.0 ppm 

c) 11 c) Not given c) 35.1+/-2.2 ppm 
d) 12 d) Not given d) 43.8+/-3.l ppm 
e) 2 e) Not given e) 13.5+/-1.5 ppm 
r) 8 r) Not given r) 7.r,+/-1.7 ppm 
g) 17 g) Not given g) 3.8+/-1.7 ppm 
h) 13 

Inhalation 
h) Not given h) 1.11+/-2.5 ppm 

General Information 

a) Active workers, 1-5 yr expo1ure 
b) Active workers, 10-16 yr exposure 
c) Active worker1, >20 yr exposure 
d) Retired worke1, <s yr after retirement 
e) Retired worker1, > 10 yr after retirement 
f) Non·exposed office worker• 
g) Control•, 1mokers 
h) Cootrol1, nonsmoker•. 

Workers at cadmium production pl&nt. Controls 
Prompt-gamma neutron-capture 

LIVER; KIDNEYS; OCCUPATIONAL EXPOSURE; ADULTS; KIDNEY DISEASES; LIVER DISEASES; OCCUPATIONAL DISEASES; CADMIUM; BIOACCUMULATION; 
HEALTH HAZARDS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL HAZARDS 
Elli., K.J.; Yuen, K.; Yasumura, S.; Cohn, S.H. 11184 Environmental Research 33:216-226 

Cases 
Tissue Exposure Route Range Mean General Information 

811111 Review. Metabolism and toxicity under condition• of excessive acute or 
Liver chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwerya, R. 1984 Experientia 40(2):143-152 

Cases 
Tissue Exposure Route Range Mean General Information 

811112 260 a) Not given a) 1.368 ug/g a) 1807 ... 1014., preserved specimens 
Liver b) Not given b) 1.126 ug/g b) 1807 ... U»S7, preserved specimens 

c) Not given c) 1.15 ug/g c) 11180-11181, autopsy oamples 
d) Not given d) 1.21 ug/g d) 11180-11181, not diseased 
e) Not given e) 1.01 ug/g e) 1980-11181, ratty degeneration 
r) Not given r) 0.84 ug/g r) 1080...1081, liver cirrhosis 
g) Not given g) 1.113 ug/g g) 11180-11181, other liver diseases. 

Old anatomical specimens and new autopsy sample• from adult• 
AAS 

KIDNEYS; LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; CADAVERS; CADMIUM; ADULTS; GERMANY; BIOCONCENTRATION 

Draoch, G.A. 11183 Science or the Total Environment 26:111-1111 

~ ..... 



Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP a21 C, BP 765 C, VP l mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range 

8993 
Liver 

Mean General Information 

Review. Evaluation of concepts previously used in determining critical con-
centrations in kidney, and proposal of a new measure for that purpose. 

LIVER; KIDNEYS; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; KIDNEY DISEASES; METAL POISONING; MEASUREMENT 
METHODS; REVIEW; CADMIUM; FOOD CONTAMINATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL DISEASES; MINERAL METABOLISM; OC-
CUPATIONAL HAZARDS; POPULATION EXPOSURE 
Kjellstrom, T.; Elinder, C.-G.; Friberg, L. 1984 Environmental Research SS.:284-205 

Cases 
Tissue Exposure Route Range Mean General Information 

8119<& 6 0.20-1.09 ug/g 0.60+/-0.36 ug/g Mean of 56% bound to low molecular wt protein 
Lung Inhalation Wet wt S.E. 

Autopsies, 65-78 yr old males, heavy 8mokers, death• from bronchial pneu-Wet wt 
monia, cardiac infa.rction, pulmonary edema, subar•chnoidal bleeding, pul-
monary cancer 
AAS 

CADMIUM; AUTOPSIES; KIDNEYS; LIVER; LUNGS; DELIBERATE EXPOSURE; SWEDEN; CARDIOVASCULAR DISEASES; RESPIRATORY DISEASES; SMOKING 

Post, C.; Johansson, B.; Allenmark, S. 1984 Environmental Research 34.:20-37 

Cases 
Tissue Exposure Route Range Mean General Information 

8995 2 a) Not applicable a) 0.82 ppm Autopsies 
Lung b) Not applicable b) 0.086 ppm a) Healthy 36 yr old man died about 5 days after smelting 182 kg lead for 

24: hr in enclosed environment 
b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1984 British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

8996 Review. Levels, body burdenfl, and health effects resulting from environmen-
Lung tal, dietary, smoking and occupational exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTIONi FOOD CONTAMINATION 

Hallenbeck, W.H. 198<& Experientia. 40(2):136-142 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range 

8997 86 <0.01-0.35 mg Not given 
Lung 

Mean General Information 

Autopsies. Maximum, in 80-30 yr olds. <0.01 mg in >70 yr old11 
Range of geometric mean• 

Autopsies, accident victims, no chronic diseases. Residents of unpolluted ar-
eas, Finland. 
AAS 

FINLAND; AUTOPSIES; HEART; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; FORENSIC MEDICINE 

Salmela, S.S.; Vuori, E.; Huunan-Seppala, A.; Kilpio, J.O.; Sumuvuori, H. 1983 Science of the Total Environment 27:89-95 

Cases 
Tissue Exposure Route Range Mean General Information 

S098 Review. Metabolism and toxicity under condition• of excessive acute or 
Lung chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwerys, R. 1984 Experientia 40(2) :143-152 

Cases 
Tissue Exposure Route Range Mean General Information 

8999 7 a) 1. 7-3. l ug/1 a) 2.0 ug/l a) Month 1, lactation 
Milk b) 1.3-2.S ug/l b) l.S ug/l b) Month 3, lactation 

c) 1.2-2.0 ug/l c) 1.6 ug/l c) Month 6 1 lactation 
Medians Equal proportions of foremillr and hindmilk collected over 24, hr. 1 sam-

pie/mother. Mean weekly intalre of totally breast-fed infants was calculated 
as :3.7 and 1.6 ug/kg, ht and 3rd mo. These values were below the WHO tol-
erable weekly intake (6.7-8.3 ug/kg). 

Healthy non-smoking, primiparae, Helsinki, Finland 
AAS 

MILK; ENVIRONMENTAL EXPOSURE; FINLAND; ADULTS; COMPARATIVE EVALUATIONS; CADMIUM; METALS; TRACE ELEMENTS; LACTATION 
Vuori, E.; Vetter, M.; Kuitunen, P; Salmela, S. 1983 Archives of Toxicology 53:207-211 

Cases 
Tissu~ Exposure Route Range Mean General Information 

9000 Review. Leve la after occupational exposures to trace metal1, solvents, and 
Milk halogenated hydrocarbon•, discussed in terms of millr partition factors, poten-

tial infant exposures, posaible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4:250-281 
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Cadmium 
T-&-&0--&3-0 
Cd 
AtW 112.-&0, MP 821 C, BP 766 C, VP 1 mm Hg at 811-& C, 10 mm Hg at -&86 C 

Cases 
Tiuue Exposure Route Range Mean 

11001 a) Not given a) 3 ng/ml 
Milk b) Not given b) l.T ng/ml 

General Information 

a) Nigeria, Phillipine1 
b) Level1 up to thi1 value in Zaire, Hungary, Sweden, Guatemala, New 

Zealand 
Level• from databa1e containing data on "normal" level• of 16 element• in 7 
ti11ue•/ftuid1. Data •elected by 60 inve1tigator1 in over <&O countries. Diet, 
environment both important in distribution of element•. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 108' Sc:ience of the Total Environment 88:126-131 

Cases 
Tissue Exposure Route Range Mean General Information 

11002 Review. Chemical• found in occupational exposure• are di•cu11ed in term• of 
Milk milk partition factors, potential infant expo11ure1 and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 11188 American Journal of lndu1trial Medicine 4:260·281 

Cases 
TiHue Exposure Route Range Mean General Information 

11003 Review. Level•, body burden•, a.nd health effect• re•ulting from environmen· 
Milk ta.I, dietary, •molring and occupational expoaurea. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 1118' Experientia -&0(2):186-1'2 
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Cadmium 
7·'40-,3-9 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP l mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

Q004 a} 10 a) <:i-<r. ug/lrg a) Not given 
Millr b) 15 b) <2-5.4 ug/lrg b) Not given 

c) 2 c) <2-<2 ug/lrg c) Not given 
Dry wt 

General Information 

a) Colostrum (ht or 2nd day postpartum) 
b) Transitional millr (3-8 days post partum) 
c) Mature millr (1-8 mo post partum) 

Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Ko1ta, L.; Byme, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

0005 2 a) Not applicable a) 0.21 ppm Autop1ie1 
Mu1cle b) Not applicable b) 0.058 ppm a) Healthy 36 yr old man died about 5 day• after smelting 182 lrg lead for 

24 hr in eoclo•ed environment 
b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jaclreon, M.A.; Patil, D.; Bureton, J.; Lee, ff.A. 1084 British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

0006 86 <0.01-1.80 mg Not given Autop1ie1. Maximum in 60-60 yr olds. 0.03 mg in >10 yr olds 
Mu•cle Range of geometric means 

Autopaie•, accident victim1, no chronic di1ea1e1. Residents of unpolluted ar-
ea1, Finland. 
AAS 

Q007 86 <0.01-0.06 mg Not given Autopsies. Maximum in 40-40 yr olds. 0.03 mg in >10 yr olds 
Pancrea1 Range of geometric me&ns 

Autopsies, accident victims, no chronic diseases. Residents of unpolluted ar-
ea•, Finland. 
AAS 

FINLAND; AUTOPSIES; HEART; KIDNEYS; LIVER; LUNGS; MUSCLES; PANCREAS; FORENSIC MEDICINE 

Salmela, S.S.; Vuori, E.; Huunan .. Seppala, A.; Kilpio, J.O.; Sumuvuori, H. 1083 Science of the Total Environment 27;80-05 
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Cadmium 
74.4.0-4.3-9 
Cd 
AtW 112.4.0, MP 821 C, BP 765 C, VP 1 mm Hg a.t 394. C, 10 mm Hg a.t 4.86 C 

Cases 
Tissue Exposure Route Range 

11008 
Pancreas 

Mean General Information 

Review. Metabolism and toxicity under conditions of excessive acute or 
chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwerys, R. 1984. Experientia. 4.0(2) :1'3-152 

Cases 
Tissue Exposure Route Range Mean General Information 

9009 281 1-Sl ppb 30+/-8 ppb 113 cases 
Placenta 

Nagoya, Japan, 1074-1078, Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 198' Archives of Environmental Health 30(1};11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

9010 Review. Discussion of relationship to specificity of fetal effects, follow-up, 
Placenta possible mechanisms of toxicity. 

Specimens from U.S., W. Germany, Belgium 

PLACENTA; ALABAMA; BELGIUM; CALIFORNIA; GEORGIA; GERMANY; IOWA; JAPAN; MISSOURI; NEW JERSEY; NEW YORK; NORTH CAROLINA; OHIO; TENNESSEE; 
TEXAS; UNITED KINGDOM; UTAH; CADMIUM; COPPER; LEAD; MERCURY; MERCURY INORGANIC COMPOUNDS; MERCURY ORGANIC COMPOUNDS; ZINC; PREG-
NANCY; BEHAVIOR DISORDERS 

Miller, R.K. 198' American Journal of Industrial Medicine 4.:205-2-4• 

Cases 
Tissue Exposure Route Range Mean General Information 

9011 Review. Levels, body burdens, and health effects resulting from environmen-
Saliva tal, dietary, smoking and occupational exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W .H. 198' Experientia. 4.0 (2) :136-14.2 
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Cadmium 
7440-43-9 
Cd 
AtW 112 . .&0, MP 321 C, BP 765 C, VP l mm Hg at 39.& C, 10 mm Hg at .&86 C 

Cases 
Tissue Exposure Route Range 

9012 
Salivary gland 

Mean General Information 

Review. Metabolism and toxicity under condi.tioo.s of excessive a.cute or 
chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 

Bernard, A.; Lauwerys, R. 198.& Experientia .&0(2):143-152 

Cases 
Tissue Exposure Route Range Mean General Information 

9013 2 a) Not applicable a) 0.2.& ppm Autopsies 
Skin b) Not applicable b) 0.035 ppm a) Healthy 36 yr old man died about 5 day• alter •melting 182 lrg lead !or 

24: hr in enclosed environment 
b) Control, 60 yr old man without renal disease 

AAS 

9014 1 Not applicable 0.43 ppm Autopoy 
Stomach lnha.la.tion Healthy 36 yr old man died about 5 dayo alter smelting 182 kg lead for 2.& hr 

in enclosed environment 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1984 Britioh Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

9015 Review. Levels, body burdens, and health effects resulting from environmen-
Sweat tal, dietary, smoking and occupationa.I exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 

Hallenbeck, W.H. 198.& Experientia .&0(2):136-1'2 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP l mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range 

9016 
Thyroid gland 

Mean General Information 

Review. Metabolism and toxicity under conditions or excenive acute or 
chronic exposure. 

LIVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
TRIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
ERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
Bernard, A.; Lauwerys, R. Hl84 Experientia 40(2):143-152 

Cases 
Tissue Exposure Route Range Mean General Information 

0017 231 1-181 ppb 7+/-7 ppb 112 cases 
Umbilical cord 

Nagoya, Japan, 1074-1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 1984 Archives of Environmental Health 30(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

9018 a) 0.10-1.71 ug/L a) 0.53 ug/L a) Women in labor 
Urine b) 0.24-1.34 ug/L b) 0.62 ug/L b) Controls, non-pregnant women matched for age and area of residence 

c) 0.10-0.96 ug/L c) 0.21 ug/L c) Newborns of mothers in a) 
Geometric mean Never occupationally exposed 

18-40 yr old healthy women and healthy newborns, Milan, Italy 
AAS; Carbon Rod Atomization 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; ITALY; ADULTS; NEWBORN; CADMIUM; TRANSPLACENTAL TRANSFER 

Aleuio, L.; Dell'orto, A.; Calzaferri, G.; Buscaglia, M.; Motta, G.; Rizzo, M. 198<& Science of the Total Environment 34.:261-266 

Cases 
Tissue Exposure Route Range Mean General Information 

0010 a) 680 a) Not given a) l.16+/-1.03 ug a) Active smelter workers 
Urine b) 96 b) Not given b) l.62+/-1.23 ug b) Retirees and ex-employee8 of smelter 

c) 144 c) Not given c) l.30+/-1.08 ug c) Copper and gold miners, never employed in smelter 
/ g creatinine Data also given for different job catagories of smelter workers. Findings in-

dicate that exposure to Cd containing fumes and dust and cigarette smoking 
can independently contribute to blood Cd levels 

AAS 
BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; LEAD; ARSENIC; INDUSTRIAL PLANTS; SMELTERS; ZINC ORGANIC COMPOUNDS 

Lilis, R.; Valciukas, J.A.; Weber, J.P.; Fischbein, A.; Nicholson, W.J.; Campbell, C.; Malkin, J.; Selikoff, I.J. 1984 Environmental Research 83:76-95 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 765 C, VP 1 mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

0020 I a) 0.70-1.87 g/L a.) 1.17 g/L 
Urine Inhalation b) 0.51-2.07 g/L b) l.36g/L 

c) 0.87-1.80 g/L c) 1.22 g/L 
d) 0.69-1.71 g/L d) 1.14 g/L 
e) 0.58-1.47 g/L e) 1.03 g/L 
f) 0.62-2.02 g/L f) 1.26 g/L 
g) 0.76-2.07 g/L g) 1.26 g/L 

General Information 

a) Day 1 
b) Day 2 
c) Day 3 
d) Day 4 
e) Day 5 
f) Day 6 
g) Day 7 

Ranges of means. Smoker. On 5 Day11, peaks at 10-11 AM. Diurnal and in-
terday variations. For screening programs, 24-hr urine specimens should be 
used. 
Lab technician, Canada 
AAS 

URINE; CANADA; MEASUREMENT METHODS; CADMIUM; SMOKING; DIURNAL VARIATIONS; DELIBERATE EXPOSURE 

SubramaniaD, K.S.; Meranger, J.E. 1984 Clinical Chemistry 30(6):1110-1111 

Cases 
Tissue Exposure Route Range Mean General Information 

0021 l Not applicable 102 nmol (1.1 ug/100 ml) Subject •ampled 48 hr after smelting 182 kg Pb for 2<l hr in enclosed environ-
Urine Inhalation ment, died 72 hr later. Normal level• are < 10 nmol (<0.11 ug/100 ml). 

Healthy 36 yr old 
AAS 

BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; Al'TOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Ja.c1c11on, M.A.; Patil, D.; Burston, J.; Lee, H.A. 108.j, British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

0022 23 0.1-0.8 ug/d 0.4 ug/d Samples collected over 5-day period. Metabolic balance studies showed di-
Urine Ingestion etary intake was correlated with Zn (p<0.001) but not N, Ca, Fe, Cu, or en-

ergy. Negative Cd balance in 11 subjects. Retention correlated with intake. 

Healthy, elderly, nonsmokers, 11 males, l~ females, age 61>-86, England 
AAS 

BLOOD SERUM; URINE; ENGLAND; CADMIUM; IRON; LEAD; DIETS; AGE; ENVIRONMENTAL EXPOSURE 

Bunker, V.W.; L&wson, M.S.; Delves, H.T.; Clayton, B.E. 108" American Journal of Clinical Nutrition 30:803-808 
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Cadmium 
7•4.0-•3-0 
Cd 
AtW 112.•0, MP 321 C, BP 766 C, VP 1 mm Hg at 30• C, 10 mm Hg at '86 C 

Cases 
Tissue Exposure Route Range Mean 

0028 a) 81 a) 2.8+/-1.7-6.3+/-1.7 ug a) Not given 
Urine b) 10 b) 12.s+/-1.0-1•.o+/-2.1 ug b) Not given 

c) 21 c) U.8+/-1.8-17.2+/-1.6 ug c) Not given 
d) 20 d) o.o+/-1.7-16.7+/-2.2 ug d) Not given 

/ g creatinine 

General Information 

a) Controls, non-exposed 
b) Patient• with itai-itai disease - renal damage and bone lesions 
c) Patiellt& suspected or having disease - renal damage, no obvious bone le-

sion• 
d) Exposed - no bone or renal disorders, range of means 

a-d) environmentally exposed. b)-d) significantly different from a) 

30-70 yr old women 
AAS 

JRINE; BLOOD SERUM; ENVIRONMENTAL EXPOSURE; JAPAN; COPPER; CADMIUM; ZINC; KIDNEY DISEASES u 
N ilogawa, K.; Yamada, Y.; Honda, R.; Tsuritani, I.; Kobayashi, E.; hhi!iaki, M. 108• Environmental Research 33:20-38 

Cases 
Tissue Exposure Route Range Mean General Information 

~02• 1 a.) Not given a) <3 ug/I a) Preemployment. 10/83 Smoker (1/2 oz tobacco/d) 
Urine Inhalation b) Not given b) <3 ug/I b) Same worker, 1/ 17 /84. 

c) Not given c) 6 ug/I c) 2/2/8• 

'' yr old factory worker 

ILOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; FUMES; INDUSTRIAL PLANTS; OCCUPATIONAL HAZARDS B 

H lugh .. , E.G. 

0 
u 

Tissue 

)26 
rine 

108• Lancet 2(8417 /8) :1467-1•68 

Cases 
Exposure Route 

33 a) 5-61 ug 
Inhalation b) 10-13 ug 

c) 8-36 ug 
/g creatinine 

Range Mean General Information 

a) Not given a) 33 employees with cumulative time-weighted exposure from 18-1996 
b) 11 ug ug/cu m/yr, includes normal, abnormal renal f'unction 
c) 16 ug b) 23 of above, average cumulative time-weighted exposure 4:59 ug/cu m/yr, 

/ g creatinine norm al renal function 
c) 7 from a), average cumulative time-weighted exposure 1137 ug/cu m/yr, 

abnormal renal function 
Exposure below permissible level of 100 ug/cu m, still had renal dysfunction. 

Employees (mean age 50+/-l yr), compressor production plant, Michigan 
AAS 

IRINE; OCCUPATIONAL EXPOSURE; ADULTS; KIDNEY DISEASES; INDUSTRIAL MEDICINE; CADMIUM; INDUSTRIAL ATMOSPHERES; INHALATION; OCCUPATIONAL u 
H 
F, 
IAZARDS 
1alck, F.Y.; Fine, L.J.; Smith, R.G.; McClatchey, K.D.; Anneeley, T.; Engl&nd, B.; Schork, A.M. 1083 American Journal of Industrial Medicine 4:541-549 

..... 
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Cadmium 
7U0-43-9 
Cd 
AtW 112.4o0, MP 321 C, BP 765 C, VP 1 mm Hg at 304 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean 

9026 1000 a) Not given a) 0.728+/-2.6 ug/I 
Urine b) Not given b) 0.863+/-2.7 ug/I 

c) 0.432+/-2.7-1.163+/-2.3 c) Not given 
ug/I Geometric mean 

Geometric Mean 

General Information 

a) Male• 
b) Female• 
c) Both sexes, range of means by age 

Values specific-gravity-adjusted. Levels increase with age to the 60's and de-
crease in the 70's. Data also given for age-sex and creatinine adjusted. 

20-7 4 yr olds from selected counties in 9 states 
AAS 

URINE; ENVIRONMENTAL EXPOSURE; ARKANSAS; ILLINOIS; INDIANA; MICHIGAN; NEW JERSEY; NEW YORK; OHIO; PENNSYLVANIA; TEXAS; ADULTS; CADMIUM 

Kowal, N.E.; Zirlreo, M. 1083 Journal of Toxicology and Environmental Health 11:607-624 

Cases 
TiBBue Exposure Route Range Mean General Information 

9027 a) 114 a) 0.1-1.9 ug/g creatinine a) o.50+/-0.45 ug a) Unexposed male factory workers 
Urine b) 131 b) O.l-1.9 ug/g creo.tinine b) 0.45+/-0.38 ug b) Exposed ma.le workers 

c) 48 c) 0.1-1.4 ug/g creatinine c) 0.39+/-0.27 ug c) Unexposed female factory workers 
d) 54o d) 1.l-1.9 ug/g creo.tinine d) 0.49+/-0.35 ug d) Exposed female workers 

/g creatinine Levels considered within normal range. Exposure was to Hg vapor. 

Male and female factory workers, ages 30.0 and 20.9 yr, exposure durations 
4.8 and 7 yr. Matched controls. Belgium 
AAS 

MERCURY; BLOOD; URINE; OCCUPATIONAL EXPOSURE; SEX; BELGIUM; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALATION; LEAD; CADMIUM; ZINC; IN-
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEUROLOGIC MANIFESTATIONS 
Roels, H.; Gennart, J.-P.; Lauwerys, R.; Buchet, J.-P.; Malchaire, J.; Bernard, A. 1084 American Journal of Industrial Medicine 7:45-71 

Cases 
Tissue Exposure Route Range Mean General Information 

0028 Review. Levels, body burdens, and health effects resulting from environmen .. 
Urine tal, dietary, smoking and occupational exposures. 

BLOOD; LUNGS; URINE; GASTROINTESTINAL TRACT; LIVER; KIDNEYS; HAIR; SWEAT; MILK; SALIVA; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OC-
CUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUSTRIAL DISEASES; METAL POISONING; RESPIRATORY DIS-
EASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MINERAL METABOLISM; OCCUPATIONAL HAZARDS; SMOK-
ING; TRANSPLACENTAL TRANSFER; WATER POLLUTION; FOOD CONTAMINATION 
Hallenbeck, W.H. 1084 Experientia 40(2):136-142 
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Cadmium 
74.4.0-4.3-0 
Cd 
AtW 112.4.01 MP 321 C, BP 765 C, VP 1 mm Hg at 304. C, 10 mm Hg at 4.86 C 

Cases 
Tissue Exposure Route Range Mean 

0020 37 a) Not given a) 3.2 nmol 
Urine Inhalation b) Not given b) 16.5 nmol 

c) Not given c) 27.4 nmol 
/mmol creatinine 

General Information 

a) 0-10 yr 
b) 10-20 yr 
c) >20 yr 

Occupational exposures, years of employment 

Smelter workers 
NAA 

ADULTS; KIDNEY DISEASES; KIDNEYS; LIVER; URINE; COMPARATIVE EVALUATIONS; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL EXPOSURE 

Gompert'll, D.; Fletcher, J.G.; Perkins, J.; Smith, N.J.; Chettle, D.R.; Mason, H.; Scott, M.C.; Topping, M.D.; Blindt, M. 1083 Lancet 1(8335):1185-1187 

Cases 
Tissue Exposure Route Range Mean General Information 

0080 a) 62 a) Not given a) 8.6+/-5.6 ug/I a) Annaka district, Gunma Prefecture. Air from electric Zn refinery. Levels 
Urine b) 65 b) Not given b) 3.o+/-2.8 ug/I in soil 2.4 ug/g, rice 0.25 ug/g 

c) 100 c) Not given c) 11.0+/-0.3 ug/1 b) Hitachi district, Ibaragi Prefecture. Cd from Cu refinery. Levels in rice 
Ingestion 0.23 ug/g 
Inhalation c) Fuchu district, Toyama Prefecture. Water with Cd from Pb mine and 

refinery 55 mi upstream. Levelit: in sludge 5 ug/g, rice 0.52 ug/g. 

Japan 
AAS 

JAPAN; URINE; COMPARATIVE EVALUATIONS; CADMIUM; METALS; AIR POLLUTION; BIOACCUMULATION; FOOD CONTAMINATION; INDUSTRIAL EMISSIONS; IN-
DUSTRIAL POLLUTION ; INHALATION; LAND POLLUTION; MINING; POPULATION EXPOSURE; RICE; SOILS; WATER POLLUTION 
Nomiyama, K.; Yotoriyama, M.; Nomiyama, H. 1083 Archives of Environmental Contamination and Toxicology 12:147-150 

Cases 
Tissue Exposure Route Range Mean General Information 

9031 a) 65 a) Not given a) •s.1% a) Exposed workers with levels >2 ug/I 
Urine b) 6' b) Not given b) 7.8% b) Unexposed workers with levels >2 ug/I 

Exposed smelter workers, electroplaters, welders. Unexposed factory and 
mine workers. Australia 
NA 

AUSTRALIA ; LIVER; BLOOD; URINE; IN VIVO ANALYSIS; CADMIUM; INDUSTRIAL AREAS; INDUSTRIAL POLLUTION; HEALTH HAZARDS; INDUSTRIAL PLANTS; 
SMELTERS; OCCUPATIONAL EXPOSURE 
Baddele Thoma•, B.J.; Thomas, B.W .; Summers, V. 1083 British Journal of Radiology 56:Ull-451 

Cases 
Tissue Exposure Route Range Mean General Information 

0032 11 0.35+/-0.06-2.74.+/-0.06 ng/ml Not given Random samples. 
Urine 

Volunteers, laboratory personnel 
AAS 

URINE; CADMIUM; LEAD; ENVIRONMENTAL EXPOSURE; ADULTS; MEASUREMENT METHODS; BIOLOGICAL MONITORING 

Subramanian, K.S.; Meranger, J.-C.; MacKeen, J.E. 1083 Analytical Chemistry 55:1064.-1067 
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Cadmium 
7440-43-9 
Cd 
AtW 112.40, MP 321 C, BP 766 C, VP 1 mm Hg at 394 C, 10 mm Hg at 486 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9033 30 Not given 14.92+/-7.77 ug/g creati- Patients with renal tubular damage from exposure to Cd exposure. 
Urine nine 

Inhabitants 0£ Kakehashi River basin in Ishikawa Prefecture, 58-86 yr old, 0 
males, 21 females. 
Increased serum parathyroid hormone and consequent bone damage. 
Renal tubule atrophy 
AAS 

URINE; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; BONE DISEASES; KIDNEY DISEASES; CADMIUM; HEALTH HAZARDS; MINERAL METABOLISM; OCCUPA-
TIONAL HAZARDS; POPULATION EXPOSURE 
Nogawa, K.; Kobayashi, E.; Yamada, Y.; Honda, R.; Kido, T.; Tsuritani, I.; hhizaki M. 1084 International Archives of Occupational and Environmental Health 54:187-103 

Cases 
Tissue Exposure Route Range Mean General Information 

9034 94 a) 1.3-38.4 ug a) 13.3+/-8.6 ug a) Normal beta.2-microglohulinuria, 66 cases 
Urine b) 8.0-36.3 ug b) 17.0+/-7.2 ug b) Increased beta2-microglobulinuria, 28 cases 

/ g creatinine /g creatinine Correlation of Cd and exposure, metallothionein and bet.a2-microglobulin in 
urine discussed. 

Past and present workers, 37.7-65.6 yr, in two Belgian Cd smelters 
Renal dysfunction 
AAS 

URINE; BLOOD; OCCUPATIONAL EXPOSURE; BELGIUM; ADULTS; KIDNEY DISEASES; COMPARATIVE EVALUATIONS; CADMIUM; INDUSTRIAL PLANTS 

Roels, H.; Lauwerys, R.; Buchet, J.P.; Bernard, A.; Garvey, J.S.; Linton, H.J. 1983 International Archives of Occupational and Environmental Health 52:150-166 

Cases 
Tissue Exposure Route Range Mean General Information 

9036 72 a) 0.3-5.0 ug a) l.0+/-1.02 ug a) Controls, 0 wks, 27 cases 
Urine Inhalation b) 0.2-2.3 ug b) 0.9+/-0.66 ug b) Control•, 16 wks, 27 case• 

c) 0.2-3.0 ug c) l.2+/-0.79 ug c) Vitamin C treatment, 0 wks, 25 cases 
d) 0.3-3.2 ug d) l.2+/-0.79 ug d) Vitamin C treatment, 16 wks, 25 cases 
e) 0.3-1.0 ug e) 0.9+/-0.68 ug e) Controls, 0 wks, 10 cases 
f) 0.2-2.8 ug f) l.l+/-0.74 ug f) Controls, 8 wks, 10 cases 
g) 0.1-2.3 ug g) l.0+/-0.62 ug g) Zinc treatment, O wks, 10 cases 
h) 0.1-1.6 ug h) 0.9+/-0.47 ug h) Zn treatment, 8 wks, 10 cases 

/g creatinine / g creatinine Vitamin C dose was 1 g/d, 5 d/wlr. Zinc as Zn glutamate dose was 60 mg/d, 
5 d/wk. No significant difference between control and treatment groups. 

21-64 yr old workers at primary Pb smelter, 0.5-42 years exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 

Lauwerys, R.; Roels, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Konings, J. 1083 Journal of Occupational Medicine 25(0): 668-678 
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Cadmium 
7440-43-9 
Cd 
AtW 112.4.0, MP 321 C, BP 765 C, VP 1 mm Hg at 394. C, 10 mm Hg at 4.86 C 

Cases 
Tissue Exposure Route Range 

9036 
Urine 

Mean General Information 

Review. Metabolism and toxicity under condition• of excessive acute or 
chronic exposure. 

IVER; LUNGS; GASTROINTESTINAL TRACT; ERYTHROCYTES; KIDNEYS; PANCREAS; THYROID GLANDS; SALIVARY GLANDS; URINE; LYMPHOCYTES; BLOOD; 
c 
T 
E 
B 

ONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; BONE DISEASES; HYPERTENSION; KIDNEY DISEASES; NEOPLASMS; INDUS-
RIAL DISEASES; METAL POISONING; RESPIRATORY DISEASES; REVIEW; CADMIUM; FUMES; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INHALATION; MIN-
RAL METABOLISM; OCCUPATIONAL HAZARDS; SMOKING; WATER POLLUTION; FOOD CONTAMINATION 
ernard, A.; Lauwerys, R. 

Calcium 
74.40-70-2 
Ca 

1984. Experientia 4.0(2):143-152 

AtW 40.08, MP 850 C, BP 1440 C, VP 10 mm Hg at 083 C 

Cases 
Tissue Exposure Route Range 

9037 a) 3 a) 26,000-61,000 ppm 
Aorta b) 6 b) 3,000-6,900 ppm 

c) 7 c) Not given 
Dry wt 

Mean General Information 

a) Not given a) Sclerotic aorta from metal-worken 
b) Not given b) Normal aorta from metal-workers 
c) 7,700+/-4,200 ppm c) Normal aorta from non metal-workers 

Dry wt 
45-66 yr old workers. Autopoieo, Japan, 1976-1977. Employed 7-32 yr 
ES 

lORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-A 
E 
N 

T· 

~RALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
llCKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
reraoka, H. 1984 Archives of Environmental Contamination and Toxicology 13:110-127 

Cases 
Tissue Exposure Route Range Mean General Information 

9038 83 a) Not given a) 108+/-16 nM a) N ormotensives 
Blood, cells b) 167+/-24-169+/-36 nM b) Not given b) Patients with essential hypertension, divided into 3 therapeutic groups 

c) 121+/-32-138+/-8 nM c) Not given c) Group• in b), after 8 wk therapy with either Ca-entry blocker or beta-
&drenoc.eptor bloc.leer or diurec.tic. 

In platelets. Ranges oC means. 

Hypertensive and normotensive subjects, Switzerland 
Fluorescent CC 

~039 a) 30 a) Not given a) 2.30+/-0.10 nmol/I a) Normotensive subjects 
Blood, plasma b) 8 b) Not given b) 2.27+/-0.80 nmol/1 b) Patients with borderline hypertension 

c) 23 c) Not given c) 2.18+/-0.15 nmol/1 c) Untreated patients with essential hypertension 

Hypertensive and normotensive subjects, Switzerland 
Fluorescence 

'LATELETS; DELIBERATE EXPOSURE; SWITZERLAND; CARDIOVASCULAR DISEASES; HYPERTENSION; ANTIHYPERTENSIVE AGENTS; BETA BLOCKER; DIURET-p 

I 

E 

8S; CALCIUM; BLOOD PRESSURE 
~rne, P.; BoHi, P.; Buergisser, E.; Buehler, F.R. 1084. New Engl,.nd Journa.I of Medicine 310(17):1084-1088 
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Calcium 
7440-70-2 
Ca. 
AtW 40.08, MP 850 C, BP 1440 C, VP 10 mm Hg a.t 983 C 

Cases 
Tissue Exposure Route Range 

9040 14 a) Not given 
Blood, plasma Ingestion b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 

Mean General Information 

a) l.93+/-0.38 mmol a) Infants fed mother•' milk, start of study, 7 cases 
b) 2.43+/-0.03 mmol b) At 1 wk, 7 ca.oea 
c) 2.68+/-0.13 mmol c) At 2 wk, 6 cases 
d) 2.46+/-0.13 mmol d) At 4 wk, 6 ca.seo 
e) l.9•&+/-0.12 mmol e) Infant• fed formula, start of study, 6 caes 
f) 2.32+/-0.12 mmol f) At 1 wk, 7 ca.ses 
g) 2.66+/-0.08 mmol g) At 2 wk, 6 co.••• 
h) 2.24+/-0.08 mmol h) At 4 wk (+ supplements Na.HOOS, Ca.-la.cta.te), 6 ca.seo 

S.E. Significant increase over• wk period (p<0.06) in both groups. 

Premature infant•, birth wt <i.s kg, mean gestational age 28 wk, Canada 
AAS; ES 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkin1on, S.A.; Radde, l.C.; Anderson, G.H. 1983 Journal of Pediatrics 102(1):99-106 

Cases 
Tissue Exposure Route Range Mean General Information 

004.I a) Not given a.) 93.0+/-6.0 ug/mL a) Insulin-treated diabetics 
Blood, plasma b) Not given b) 93.0+/-7.0 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) 92.0+/-4.0 ug/mL c) Control non-diabetics 
Collected After overnight fasting. Differences not significant. 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N .I.; Pim, B. 19S4 Biological Trace Element Research 6:469-487 

Cases 
Tissue Exposure Route Range Mean General Information 

9042 187 a) Not given a.) 98+/-l mg/L a) 30 controls 
Blood, serum b) 80+/-6-86+/-3 mg/L b) Not given b) 109 patients with bypertene:ion, acute myocardial iscbemia, acute myocar-

c) 93+/-4-94+/-6 mg/L c) Not given dial infarction 
d) Not given d) 68 mg/L c) 48 others 

S.E. S.E. d) 54 from b) with infarction, 21-30 hr after last chest pains 
Significant differences between a) and b), d) and initial levels. Range of 
means in b) and c). d) estimated from graph 

Controls from group 30-56 yr olds, 24% with family history of iochemia.. 08 
males, 18 females (diseases in b)) from 47-53 yr olds, 60% smokers, 30% fam-
ily history of ischemia. 
Titration 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. 19S4 Clinical Chemistry 30(6):644-648 
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Calcium 
7·&<&0-70-2 
c .. 
AtW •0.08, MP 860 C, BP 1•4.0 C, VP 10 mm Hg a.t 983 C 

Cases 
TiBSue Exposure Route Range 

90•8 1 10.1 mg/dL-11.8 mg/dL 
Blood, serum 

Mean General Information 

Not a.pplica.ble Levelo over 6 mo of otopping a.nd otarting treatment, 650 mg Al(OH)3 3X/d 

36 yr old hemodialysis patient 
Hypercalcemia 
AAS 

BLOOD SERUM; BONES; DELIBERATE EXPOSURE; CASE HISTORIES; BONE DISEASES; KIDNEY DISEASES; BIOPSIES; ALUMINUM; CALCIUM; BIOACCUMULATION; 
DRUGS 
Verbee\en, D.; Smeyer1-Verbeke, J.; Sennesael J.; Massart, D.L. 1983 Lancet 1(833•): 1168-1160 

Cases 
Tissue Exposure Route Range Mean General Information 

DO'' 8 a) Not given a.) 8.7 mg a) 18 d old, prune-belly syndrome, renal dyspla8ia. Before Al therapy 
Blood, aerum lnge1tion b) 11.6-18., mg/dL b) Not given b) Same caoe, 6 wk-4..5 mo old, on 2 different Al dooeo, 560 mg/kg/d, at 3 

c) Not given c) 12.7 mg mo 256 mg/kg/d 
d) Not given d) 7.• mg c) Same case, 5 mo old, 180 mg Al/kg/d and 1000 unito ergocalciferol/d 
e) Not given e) 11.8 mg d) 20 d old, reno.I dyoplaoia.. Before Al therapy 
f) Not given f) 9.7 mg e) Same caoe, 6 mo old, 540 mg Al/kg/d and 1000 unito ergocalciferol 
g) 11.3-12.2 mg/dL g) Not given f) 26 d old, renal corticol necrosis. Before Al therapy 
h) Not given h) 11.6 mg g) Same case, 6-12 mo old, 212 mg Al/kg/d 

/dL h) Same case, 13 mo old, 3000 IU ergocalciferol/d in preceding mo. Varying 
Al, max stated 212 mg.d, min 120 mg/d for unspecified time. 

Infants with kidney di11ea&e 
Osteomalacia. Al accumulation in bone. 

BLOOD SERUM; DELIBERATE EXPOSURE; INFANTS; CHILDREN; KIDNEY DISEASES; DRUGS; ALUMINUM; CALCIUM; CASE HISTORIES 

Andreoli, S.P.; Bergstein, J.M.; Sherrard, D.J. 108' New Engla.nd Journal of Medicine 310(17):1070-1084 

Cases 
Tissue Exposure Route Range Mean General Information 

0045 82 &) 8.9-0.6 mg/di a.) 9.4+/-0.2 mg/di a) Initial level, 18 patient• receiving Mg IM 
Blood, serum b) 7.8-8.8 mg/di b) 8.4+/-0.3 mg/di b) At 12 hr 

c) 9.0-0.5 mg/di c) 9.3+/-0.2 mg/di c) Initial level, 14 patient• receiving Mg IV 
d) 7.0-8.9 mg/di d) 8.2+/-0.3 mg/di d) At 12 hr 

16-25 yr old preeclamptic patients, 34-40 wk pregnant, Memphis, TN 
AAS 

BLOOD SERUM; DELIBERATE EXPOSURE; ADULTS; ANTICONVULSANTS; COMPARATIVE EVALUATIONS; MAGNESIUM; PREGNANCY 

Sib&i, B.M.; Gra.h&m, J.M.; McCubbin, J.H. 198' American Journal of Obotetric1 and Gynecology 150(6):728-733 
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Calcium 
7'4.0-70-2 
Ca 
AtW 4.0.08, MP 860 C, BP 14.4.0 C, VP 10 mm Hg at 983 C 

Cases 
Tissue Exposure Route Range 

904.6 7 a) Not given 
Blood, 1erum b) Not given 

Mean 

a) 8.6+/-0.2 mg/di 
b) 7.6+/-0.2 mg/di 

BLOOD SERUM; DELIBERATE EXPOSURE; ADULTS; CALCIUM; MAGNESIUM; PREGNANCY 

General Information 

a) Pretreatment 
b) 3 hr 

Doses of magnesium sulfate: 6 g over 30 min followed by 2 g/hr. Normal level 
in pregnancy 7.9-9.0 mg/di. Ionized calcium also decreased. Parathyroid hor-
mone decreased for fint 30 min, returned to baseline after 180 min. No symp-
toms of hypocalcemia. 

23+/-2 yr olds in premature labor (mean gestation 27+/-1 wk) with no other 
pregnancy complications 
AAS 

Chol•t, l.N.; Steinberg, S.F.; Tropper, P.J.; Fox, H.E.; Segre, G.V.; Bilezikian, J.P. 1984. New England Journal of Medicine 310(19):1221-1225 

Cases 
Tissue Exposure Route Range Mean General Information 

004.7 1 Not given 92000+/-9200 ppm Lumbar vertebrae (n=S). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66 1 30 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1084. Archives of Environmental Contamination and Toxicology 13:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

004.8 22 a) Not given a) 357.5+/-85.7 ug/g a) Normal tissue 
Breast b) Not given b) 871.7+/-374..5 ug/g b) N eoplaetic 

Dry wt, 3 samples, p=0.0001 

Patients with primary breast carcinomas, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Rislr, S.L.; Slry-Peclr, H.H. 1084. Cancer Research 4.4.:5800-5804. 
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Calcium 
7440-70-2 
Ca 
AtW 40.08, MP 850 C, BP 1440 C, VP 10 mm Hg at 988 C 

Cases 
Tissue Exposure Route Range 

9049 a.) 69 a) Not given 
Hair b) 51 b) Not given 

c) 5 c) Not given 
d) 13 d) Not given 

Mean General Information 

a) 1435 (1.8) ug/g a) Total, unwashed hair samples 
b) 1427 (l.S) ug/g b) Hair pieces 
c) 1167 (Lil) ug/g c) Needle-pads 
d) 1588 (1.5) ug/g d) Others (undefined) 

Geometric mea.ns In unwashed samples, no significant difference between sample types or da.tea 
of cutting (1880 .. 1960). After washing (non ... ionic SAA), no significant differ-
ence between 1911-1968 samples and 1081-1083. 

Japanese women. 1981-1983 samples from 22 workers at National Institute of 
Environmental Studies 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Susulri, T.; Hongo, T.; Morita, M.; Yamamoto, R. 19S4 Science of the Total Environment 39:81-01 

Cases 
Tissue Exposure Route Range Mean General Information 

9060 a) 4 a) 0.7-1.3% a.) 0.9% a) 1-16 yr olds, rural 
Hair b) 6 b) 0.7-1.7% b) 1.3% b) 15-26 yr olds, rural 

c) l> c) 1.0-3.0% c) 1.ll'lll c) 25 yr old•, rural 
d) 11 d) 1.0-10.0% d) 4.7% d) lS-25 yr olds, different areas of country 
e) 10 e) 0.7-1.8% e) 1.3% e) All age group•, different area• of country 

IS-25 yr old• had highe•t level• of trace element•. 

Re•ident• of Sri Lanka 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Dis•anayake, C.B.; Senaratne, A.; Weera•ooriya, S.V.R. 1984 Journal of Environmental Studie1 23:41-4.8 

Cases 
Tissue Exposure Route Range Mean General Information 

0061 6 a) 300-4200 ug/ g a) 500 ug/g a) 0-4.0 cm from •calp, 7 yr old female 
Hair b) 0-8200 ug/g b) 160 ug/g b) 0-<10 cm from scalp, 4 yr old female 

c) 100-1000 ug/g c) 300 ug/g c) 0-30 cm from scalp, 7 yr old female 
d) 0-700 ug/g d) 270 ug/g d) 0-18 cm from scalp, 3 yr old female 
e) 100-500 ug/g e) 140 ug/g e) 0-15 cm from scalp, 2 yr old male 
f) 250-1700 ug/g f) 29 ug/g (sic) f) 0-65 cm from scalp, <10 yr old female 

Estimated from figure Range from total length, mean from 1st 10 cm from scalp. General increase in 
levels from scalp to tip. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yukawa., M.; Suzu)d-Yasumoto, M.; T8.naka, S. 1984 Science of the Total Environment 38:4.1-54. 
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Calcium 
7440-70-'2 
Ca 
AtW 40.08, MP 850 C, BP 14.40 C, VP 10 mm Hg at 083 C 

Cases 
Tissue Exposure Route Range 

0052 7 a) Not given 
Milk b) Not given 

c) Not given 

Mean General Information 

a) 7.45+/-0.90 mmol a) 6-8 days postpartum 
b) 6.30+/-0.60 mmol b) 13-15 day• postpartum 
c) 6.76+/-0.50 mmol c) 26-28 day• postpartum 

S.E. 
Mothers of premature infants. Infant birth wt < 1.3 kg, mean gestational age 
28 wk, Canada 
AAS; ES 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkinson, S.A.; Radde, l.C.; Anderson, G.H. 1083 Journal of Pediatrics 102(1):00-106 

Cases 
Tissue Exposure Route Range Mean General Information 

0053 a) 25 a) 2"·28 mg% a) Not given a) Fertile controls 
Semen b) 23 b) 7.5-35.0 mg% b) 17.8+/-6.9 mg% b) Infertile patients 

Abnormal sperm motility and morphology 
AAS 

FERTILITY; CALCIUM; MAGNESIUM; ZINC; INDIA; ADULTS; SEMEN; SPERM 

Pandy, V.K.; Parmeshwaran, M.; Soman, S.O.; Dacosta, J.C. 1983 Science of the Total Environment 27:4.9-52 

Cases 
Tissue Exposure Route Range Mean General Information 

905 ... 56 a) Not given a) 2.84+/-1.lS mmol a) Volunteers 
Urine Ingestion b) Not given b) 2.0"+/-1.24 mmol b) 20 males 

c) Not given c) 2.73+/-1.13 mmol c) 18 females 
d) Not given d) 5.75+/-1.91 mmol d) Stone-formen 
e) Not given e) 6.0l+/-1.50 mmol •) 11 Males 
f) Not given f) 5.30+/-2.48 mmol f) 7 female• 

/24 hr Diet contained 400 mg Ca/d. Significant correlation between urinary excre .. 
tion of Ca and Na. in normal volunteers 

S8 hea.lthy volunteer11, normal rena.l function, mean age 37.3+/-11.0 yr, 18 
recurrent stone formers, no demonstrable cause, mean age 28.6+/ .. 10.S yr 

URINE; AUSTRALIA; ADULTS; CALCIUM; SODIUM; DELIBERATE EXPOSURE; DIETS; 

Sabto, J.; Powell, M.J.; Breidahl, M.J.; Gurr, F.W. 108 ... Medical Journal of Auotralia 140:354-356 
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Calcium 
7440-70-2 
Ca 
AtW 40.08, MP 850 C, BP 1440 C, VP 10 mm Hg a.t 983 C 

Cases 
Tissue Exposure Route Range 

0055 a) 23 a.) 4-11 mg 
Urine b) 42 b) Not given 

/kg/24 hr 

URINE; TENNESSEE; CHILDREN; CALCIUM; 

Mean General Information 

a.) 5.82+/-0.36 mg a) Hypercalciuric, mean age 7.04+/-0.64 yr 
b) l.68+/-0.84 mg b) Normal Ca excretion, mean age 8.88+/·0.•S yr 

/kg/24 hr Children with hematuria, Memphis, TN 
AAS 

Stapleton, F.B.; Roy, S., III; Noe, H.N.; Jerkins, G. 1984 New England Journal of Medicine 810(21):1845-1348 

Cases 
Tissue Exposure Route Range Mean General Information 

0056 a) 7 a) Not given a) 187+/-21.6 mg/d a) Low intake, 280 mg/d 
Urine b) 7 b) Not given b) 234+/-36.2 mg/d b) Norma.I intake, 860 mg/d 

c) 8 c) Not given c) 216+/-38.0 mg/d c) High intake, 2028 mg/d 
Ingestion Pooled from 6 6-day study periods. Ca gluconate tablets added to constant 

metabolic diet for high intake. 

37-71 yr old ambulatory patients, good physical condition, research ward, 
controlled diets, Illinois 
AAS 

URINE; DELIBERATE EXPOSURE; ILLINOIS; PHOSPHORUS; CALCIUM; METABOLISM; MINERAL METABOLISM 

Spencer, H.; Kramer, L.; Osis, D. 1984 American Journal of Clinical Nutrition 40:210-225 

Cases 
Tissue Exposure Route Range Mean General Information 

9057 0 a) Not given a) 166+/-53 mg/d a) Day of 6 mi run 
Urine b) Not given b) 178+/-45 mg/d b) Non-run day 

No significant difference (p<0.05). Runners fasted 10 hr before and 2 hr af. 
ter run. Also measured phosphate. 

23-46 yr old runners 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderson, R.A.; Polansky, M.M.; Bryden, N.A. 1984 Biological Trace Element Research 6:327-336 
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Calcium 
7440-70-2 
Ca 
AtW 40.08, MP 850 C, BP 1440 C, VP 10 mm Hg at 983 C 

Cases 
Tissue Exposure Route Range 

9058 12 a) Not given 
Urine Ingestion b) Not given 

c) Not given 
d) Not given 

Mean 

a) 8.80 mEq/24 hr 
b) 13.84 mEq/24 hr 
c) 8.53 mEq/2f. hr 
d) 11.08 mEq/24 hr 

ADULTS; URINE; COMPARATIVE EVALUATIONS; CALCIUM; DELIBERATE EXPOSURE 

Hunt, J.N.; Johnson, C. 1983 Digestive Diseases and Sciences 28(5):4.17-421 

Calcium, isotope of mass <i7 
143111-99-2 
Ca 

Cases 
Tissue Exposure Route 

90511 a) 2 
Blood b) 1 

Injection 

9060 a) 1 
Body b) 2 

Injection 

9061 3 
Bone Injection 

Range Mean 

a) <1%-<o.1% a) Not given 
b) <1%->o.1% b) Not given 

a) 94-47% a) Not given 
b) 115-37% b) Not given 

% dose retained 

Not given 7.3% 

General Information 

a) Predose, 75 mEq as monocalcium citrate 
b) Pootdooe 
c) Predoae, 75 mEq as calcium carbonate 
d) Pootdooe 

lncrea1e1 in output of Mg, Na, reduced output of P after doses. 

Healthy graduate and/or medical 1tudent1, • hyposecretors of acid and 8 with 
varying degrees of gastric secretion of acid. 
AAS 

General Information 

a) Mea1ured 0·220, 226 hr dosages 1.20-1.35 uCi IV 
b) 0·225 hr dose 1.10 uCi IV 

Estimated from graph. 

211-58 yr old male volunteers, ht 1.52-1.73 m, wt 59.0-70.5 kg 
Radiometry 

a) Measured 20-436 hr dose 1.29 uCi IV 
b) 20-420 hr dosages 1.10-1.35 uCi IV 

Estimated from graph. 

211-58 yr old male volunteer1, ht 1.52-1.73 m, wt 59.0-70.5 kg 
Radiometry 

Percentage of contemporary whole-body content. 10 d post injection. Dosage 
1.10-1.35 uCi IV. 

21>-58 yr old male volunteer1, ht 1.52-1.73 m, wt 511.0-70.5 kg 
Radiometry 

LEAD; CALCIUM; RADIONUCLIDES; BONES; BLOOD; RADIOISOTOPES; BODY; LIVER; DELIBERATE EXPOSURE; UNITED KINGDOM 

Heard, M.J.; Chamberlain, A.C. 11184 Health Physics 47(6):857-865 

...... ...... 
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Carbon disulfide 
76-16-0 
C-S2 
MW 76.14., MP -110.8 C, BP <&6.6 C at 760 mm Hg, VP 860 mm Hg at 26 C 

Cases 
Tissue Exposure Route Range 

11062 
Millr 

Mean General Information 

Review. Levels after occupational exposures to trace metals, solvents, and 
halogenated hydrocarbons, discussed in terms of milk partition factors, poten-
tial infant exposures, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1988 American Journal of Industrial Medicine 4:250-281 

Carbon monoxide 
680-08-0 
C-0 
MW 28.01, MP -206 C, BP -1111.6 C, VP 10 mm Hg at -216 C, 100 mm Hg at -206.7 C 

Cases 
Tissue Exposure Route Range Mean 

11068 2 a) Not applicable a) 6.7% 
Blood Inhalation b) Not applicable b) 6.2% 

c) Not applicable c) 6.1% 
d) Not applicable d) 2.6% 

General Information 

a) 4. hr after leaving a room with kerosene heater 
b) Next morning, 4.-5 hr after leaving room where he slept all night with 

heater outside door 
c) 1 hr after receiving 80% oxygen 
d) Mother, 7.5 hr after leaving heater environment 

Measured as carboxyhemoglobin. Acute level could have been > 15% 

21 day old healthy black male. Nonsmoking mother, Philadelphia, PA 
Lethargy, vomiting, perioral cyanosis, shallow respirations 

BLOOD; CONSUMER EXPOSURE; PENNSYLVANIA; INFANTS; ADULTS; CARBON MONOXIDE; FUMES; ENVIRONMENTAL EXPOSURE 

O'Sullivan, B.P. 1988 Journal or Pediatrics 108(2):2<&0-260 

Cases 
Tissue Exposure Route Range Mean General Information 

90641 a) 10 &) 0.18+ /-0.08-0.111+ /-0.0<& a) Not applicable a) Healthy, premature ingants 
Blood b) 11 mL/lOOmL b) Not applicable b) N onsmolring adults 

c) 7 b) 0.17+/-0.0<&-0.19+/-0.03 c) Not applicable c) Smoking adults 
mL/mL Measured as carboxybemoglobin and converted to mL/lOOml blood. Heel or 

c) 0.01+/-0.<&0-0.9<&+/-0.<&9 fi.ngersticks as reliable as venipuncture for drawing blood. 
mL/lOOmL Infants, smoking and nonsmoking adults. California 

GC 

BLOOD; CALIFORNIA; PREMATURE INFANTS; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; MEASUREMENT METHODS; COMPARATIVE EVAL-
UATIONS; CARBON MONOXIDE; SMOKING 

Vreman, H.J.; Kwong, L.K.; Stevenson, D.K. 1084 Clinical Chemi1try 30(8) :1382-1386 

..... ..... 
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Carbon monoxide 
630-0S-O 
C-0 
MW 28.01, MP -205 C, BP -191.5 C, VP 10 mm Hg at -215 C, 100 mm Hg at -205.7 C 

Cases 
Tissue Exposure Route Range Mean 

9065 a) 2<1 a) Not given a) <I0+/-13 ppm 
Blood, plasma b) 23 b) Not given b) <10+/-19 ppm 

c) 29 c) Not given c) <14+/-lS ppm 
Inhalation 

General Information 

a) 5 min after smoking <o.5 mg (mean 0.30+/-0.2S mg) nicotine/cigarette 
b) 0.5-1.0 (mean 0.76+/-0.15) mg nicotine/cigarette 
c) > 1.0 (mean l.20+/-0.19) mg nicotine/cigarette 

Mean 30-34 cigarette11/d. Nicotine/cigarette measured by smoking machine. 

Stop-smoking program participants and V.A. Medical Center employees and 
patients, Little Rock, AR. Average age 45+/-11 yr 
Breath analyzer 

BLOOD PLASMA; DELIBERATE EXPOSURE; ADULTS; DRUGS; COMPARATIVE EVALUATIONS; CARBON MONOXIDE; NICOTINE; SMOKING; INHALATION 

Ebert, R.V.; McNabb, M.E.; McCusker, K.T.; Snow, S.L. 1983 Journal of the American Medical Association 250(20) :2840-2842 

Cases 
Tissue Exposure Route Range Mean General Information 

0066 a) 12 >.) 4..6+/-0.466-4. 7+ /-0.35 ppm a) Not given a) Nonsmokers, before cooking/dishwashing 
Breath b) 17 b) 5.S+/-0.52-6.0+/-0.849 ppm b) Not given b) After cooking/dishw&shing 

Inhalation c) 12.9+/-0.716-13.l+/-0.92S c) Not given c) Smokers, before cooking/dishwashing 
ppm d) Not given d) After cooking/dishwashing 

d) 14.0+/-0.792-15.9+/-0.769 Ranges of geometric means, measured on 2 successive days. >250 ppm in flue 
ppm gases produced by water heaters. Carboxyhemoglobin levels, calculated from 

breath levels, remained in safe range (<2.5%) in a) and b). Most smokers 
had levels >2.5% inc) as well as d). 

l 'l-72 yr old residents of 15 fl.a.ts equipped with i.nst&nta.neous ga.s-fired wa.ter 
heaters, Netherlands. 
GLC 

BREATH; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CARBON MONOXIDE; HEALTH HAZARDS; INHALATION; SMOKING 

Verhoeff, A.P.; van der Velde, H.C.M.; Boleij, J.S.M.; Lebret, E.; Brunekreef, B. 10S3 International Archives of Occupational and Environmental Health 53:167-173 

Cases 
Tissue Exposure Route Range Mean General Information 

0067 11 a) Not given a) 19.2 +or- 9.7 ppm a) Before 1st cigarette following overnight abstinence from smoking 
Breath Inhalation b) Not given b) 23.6 +or- 9.4 ppm b) After cigarette 

c) Not given c) 22.6 +or- 7.1 ppm c) Before 2nd cigarette, 6-36 min after 1st cigarette 
d) Not given d) 26.S +or- 5.S ppm d) After cigarette 

Smokers of 40 or more cigarettes/day, wt 73.6 +or- 11.2 kg 

BLOOD; BREATH; DRUGS; CARBON MONOXIDE; NICOTINE; INHALATION; SMOKING; DELIBERATE EXPOSURE 

Berning, R.I.; Jones, R.T.; Benowitz, N.L.; Mines, A.H. 1083 Clinical Pharmacology and Therapeutics 33(1):84-00 

..... ..... 
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Carbon monoxide 
630-08-0 
C-0 
MW 28.01, MP -205 C, BP -191.5 C, VP 10 mm Hg at -215 C, 100 mm Hg at -205.7 C 

Cases 
Tissue Exposure Route Range Mean 

9068 116 31.6+/-11.3-4.0.7+/-14. ppm 35 ppm 
Breath 

General Information 

Smokers at end of l yr of decrased nicotine intake. Not different from base-
line values found in previous study (31.0+/-12.1-34.2+/-10.5 ppm) 

38-40 yr olds, smolren, NYC, NY 

BREATH; DELIBERATE EXPOSURE; NEW YORK; CARBON MONOXIDE; NICOTINE; INHALATION; SMOKING; TOBACCOS 

Kanzler, M.; Jaffe, J.H.; Nee J. 1083 Clinical Pharmacology and Therapeutics 34:408-415 

Carbon tetrachloride (8 Cl); Methane, tetrachloro- (9 CI) 
56-23-5 
C-Cl4. 
MW 153.84., MP -22.6 C, BP 76.8 C, VP 100 mm Hg at 23.0 C 

Cases 
Tissue Exposure Route Range 

9069 a) II a) 0.10-46.50 ug/cu m 
Breath b) 3 b) 0.10-0.30 ug/cu m 

Mean 

a) 0.3 ug/cu m 
(median) 
b) Not given 

General Information 

a) Bayonne and Elizabeth, NJ. 4 chemical and oil workers,<& persons with 
no occupational exposure, 1 sewage plant operator (registered highest 
I eve ls of all) 

b) Research 'ITiangle Park, NC subjects with no occupational exposure. 
Food an unimportant exposure route. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 

Carbonylhemoglobin 
9061-211-4. 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

9070 6 0.6+/-0.1 %-1.3+/-0.1 % 
Blood, plasma Inhalation 

Mean 

Not applicable 

1984. Environmental Research 35:293-319 

General Information 

Percent of hemoglobin, 0-136 min, peak (1.9+/-0.1%) at 10-25 min. Corre-
lated well with partial pressure of exhaled carbon monoxide. 

Healthy volunteers, 25-37 yr old, 3 males, 3 females, moderate (20-30 
cigarettes daily) smokers 
GO 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; STIMULANTS; HEMOGLOBINS; NICOTINE; THIOCYANATES; BIOACCUMULATION; 
BIOINDICATORS; HEALTH HAZARDS; INHALATION; METABOLISM; SMOKING; TOBACCOS; SALIVA; DRUGS 

Hopkins, R.; Wood, L.E.; Sinclair, N .M. 1984 Clinical Pharmacology and Therapeutics 36(6):788-795 
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Carbonylhemoglobln 
9061-29--& 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

9071 a) 187 a) 0.6-12.0% 
Blood, whole b) 181 b) 0.0-2.5% 

Inhalation 

Mean General Information 

a) -&.36+/-2.09% a) Smolren, 22.B+/-12.6 cigaretteo/d 
b) 0.93+/-0.62% b) Non-1molten 

Order of 1en1itivity in di1tingui1hing group1: plasma, cotinine, blood car-
boxyhemoglobin, thiocyanate 

187 in voluntary 1molring-reduction campaign. 181 non-1moker1 matched for 
age and 1ex. 
CO-oximeter 

BLOOD PLASMA; DELIBERATE EXPOSURE; AUSTRALIA; ADULTS; COMPARATIVE EVALUATIONS; HEMOGLOBINS; THIOCYANATES; NICOTINE; BIOACCUMULA-
TION; BIOLOGICAL MONITORING; HEALTH HAZARDS; INHALATION; METABOLITES; SMOKING; TOBACCOS 
Pojer, R.; Whitfield, J.B.; Poulus, V.; Eckhart, I.F.; Richmond, R.; Hen1ley, W.J. 198" Clinical Ohemiotry 30(8);1317-1380 

Cerium 
1""0-.&5-1 
Ce 
AtW 1"0.12, MP 795 C 

Cases 
Tissue Exposure Route 

9072 a) 1 
Lung b) 11 

Inhalation 

9073 a) 1 
Lymph node b) 8 

Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

Mean General Information 

a) 166,500 ppb a) Exposed worker, biop1y 
b) 70.6 ppb b) Unexpooed control1, autop1ie1 

58 yr old photoengraver, expo1ed to 1molre from carbon arc lamp during •6 
yr. 20-83 yr old control•. Italy 
Worker: dy1pnea, cough, cyano1i1 (extremitie1), crepitant rale1, pulmonary 
&.bro1i1, hyperten1ion, cardiac hypertrophy and overloading, death from acute 
cardiore1piratory in1ufficiency 
NA 

a) -&,1103 ppb a) Expo1ed worker, biopay 
b) 98 ppb b) Unexpo1ed control•, autopaiea 

68 yr old photoengraver, expo1ed to •moke from carbon arc lamp during •6 
yr. 20-83 yr old control•. Italy 
Worker: dy1p11ea, cough, cyano1i1 (extremitieo), crepitant rale1, pulmonary 
6.bro1i1, hyperten1iou, cardiac hypertrophy and overloa.ding, death from acute 
c&rdiore1piratory in1ufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX· 
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 1983 Che1t 83(5):780-783 

.... .... 
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Cesium 
7440-46-2 
Cs 
AtW 132.9054, MP 28.6 C, BP 705 C, VP 1 mm Hg at 279 C, 10 mm Hg at 373 C 

Cases 
Tissue Exposure Route Range Mean 

9074 a) Not given a) 0.0026+/-0.0008 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0039+/-0.0016 
ug/mL 

c) 0.0030+/-0.0006 
ug/mL 

General Information 

a) Insulin-treated diabetics 
b) Non-insulin-treated diabetice: 
c) Control non-diabetics 

Collected after overnight fasting. Significant differences among all groups. 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1984 Biological Tt-ace Element Research 6:460-487 

Chlordane 
12189-03-6 
Cl0-H6-Cl8 
MW 409.8, BP 175 C at 2 mm Hg, VP lXlO(E-5) mm Hg at 25 C 

Cases 
Tissue Exposure Route Range 

9076 105 a) Not given 
Adipose Ingestion b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 
i) Not given 
j) Not given 

Mean General Information 

a) 7.41+/-4.40 ug/lrg a) Men, whole country 
b) 6.07+/-4.35 ug/lrg b) Women, whole country 
c) 9.45+ /-3.35 ug/lrg c) Men, South Finland 
d) 6.25+/-2.88 ug/lrg d) Women, South Finland 
e) 1.90+/-0.00 ug/lrg e) Men, </=l fish mea.l/mo 
f) 2.28+/-1.12 ug/lrg f) Women </=l fish mea.l/mo 
g) 6.83+/-4.27 ug/lrg g) Men, 2-3 fish meals/mo 
h) 3.74+/-2.43 ug/lrg h) Women, 2-3 fish meals/mo 
i) 6.27+/-4.90 ug/lrg i) Men, > /=4 fish meals/mo 
j) 7.42+/-5.30 ug/lrg j) Women, > /=4 fish meals/mo. 

Hospita.I patients and accidental fatalities, 2 mo-111 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mussalo-Rauhamaa, H.; Pyyaslo, H.; Moilanen, R. 1084 Journal of Toxicology and Environmental Health 13:680-704 

Cases 
Tissue Exposure Route Range Mean General Information 

9076 1 Not given 22.00 ug/g Autopsy. Fatal intoxication after unknown quantity of fluid containing 60.8% 
Adipose Ingestion chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
No gross anatomical or histological abnormalities 
GC-EC 

(next page) 
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...... 
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Chlordane 
12789-03-6 
Cl0-H6-Cl8 
MW 409.8, BP 175 C at 2 mm Hg, VP lXlO(E-5) mm Hg at 25 C 

Cases 
Tissue Exposure Route Range 

9077 1 Not given 
Blood, plasma. Ingestion 

0078 1 Not given 
Brain Ingestion 

9079 1 Not given 
Kidney Ingestion 

9080 1 Not given 
Liver Ingestion 

(continued) 

Mea.n General Information 

4.87 ug/g Autopsy. Fatal intoxication •fter unknown quantity of fluid containing 69.8% 
chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
GC-EC 

23.27 ug/g Autopsy. Fatal intoxication after unknown quantity of fluid containing 60.8% 
chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
GC-EC 

14.10 ug/g Autopsy. Fatal intoxication after unknown quantity of fluid containing 69.8% 
chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
GC-EC 

59.93 ug/g Autopsy. Fatal intoxication after unknown quantity of fluid containing 60.8% 
chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
GC-EC 

OHIO; AUTOPSIES; CASE HISTORIES; ADIPOSE TISSUE; BLOOD PLASMA; BRAIN; KIDNEYS; LIVER; SPLEEN; URINE; FORENSIC MEDICINE; CHLORINE ORGANIC 
COMPOUNDS; INSECTICIDES; ACCIDENTAL POISONING; PESTICIDE RESIDUES; DELIBERATE EXPOSURE 
Kuti, F.W.; Strassman, S.C.; Sperling, J.F.; Cook, B.T.; Sunshine, I.; Teuari, J. 1983 Journal of Toxicology - Clinical Toxicology 20(2):167-174 

Cases 
Tissue Exposure Route Range Mean Genera.I Information 

9081 a) 54 a) None detected a) None detected a) Hawaii 
Milk b) 102 b) None detected b) None detected b) Mainland USA 

Sampled up to I mo postpartum. Lipid basis. 

1979-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talrei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1983 Bulletin of Environmental Contamina.ti.on and Toxicology 30:606-618 

Cases 
Tissue Exposure Route Range Mean Genera.I Information 

0082 1 Not given 19.15 ug/g Autopsy. Fatal intoxication after unknown quantity of fluid containing 69.8% 
Spleen Ingestion chlordane. 

59 yr old, ht 68 in., wt 115 lb, OH 
GC-EC 

(next page) 
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Chlordane 
127811-08-6 
C10-H6-Cl8 
MW 4011.8, BP 176 Cat 2 mm Hg, VP lXlO(E-li) mm Hg at 26 C 

Cases 
Tissue Exposure Route Range 

11088 1 Not given 
Urine l11ge1tion 

(continued) 

Mean General Information 

0.20 ug/g Autop1y. Fatal intoxication alter unknown quantity of 8.uid co11taining 60.8% 
chlordane. 

611 yr old, ht 68 in., wt 116 lb, OH 
GC-EC 

OHIO; AUTOPSIES; CASE HISTORIES; ADIPOSE TISSUE; BLOOD PLASMA; BRAIN; KIDNEYS; LIVER; SPLEEN; URINE; FORENSIC MEDICINE; CHLORINE ORGANIC 
COMPOUNDS; INSECTICIDES; ACCIDENTAL POISONING; PESTICIDE RESIDUES; DELIBERATE EXPOSURE 

Kuts, F.W .; Stra11mao, S.C.; Sperling, J.F.; Cook, B.T.; Sunahine, I.; Te11ari, J. 11183 Journal of Toxicology - Clinical Toxicology 20(2):167-174 

Chloride 
16817-00-6 
Cl 
AtW 36.46 

Tissue 

1108' 
Blood, pla1ma 

11086 
Milk 

Cases 
Exposure Route 

1' 
lnge1tion 

7 

Range 

a) Not given 
b) Not given 
c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 

a) Not given 
b) Not given 
c) Not given 

Mean General Information 

a) 1011+/-3 mmol a) lofant1 fed mothers' milk, start of study, 7 cases 
b) 106+/-2 mmol b) At 1 wk, 7 caou 
c) 103+/-2 mmol c) At 2 wk, 7 ca••• 
d) 1111+/-3 mmol d) At 4. wk, 6 ca1eo 
e) lOli+/-2 mmol e) Infant• fed formula, start of study, 6 caaea 
f) 106+/-1 mmol f) At 1 wk, 6 caou 
g) 102+/-3 mmol g) At 2 wk, 6 caoe1 
h) 103+/-1 mmol h) At 4. wk (+ oupplement1 NaHC03, Ca-lactate), :; caoes 

S.E. Levels similar between groups during period of study. 

Premature infants, birth wt < 1.3 kg, mean gestational age 28 wk, Canada 
Chem; Electrochem 

a) 18.11+/-2.20 mmol a) 6·8 days po1tpartum 
b) 1'.0+/-1.10 mmol b) 13-lli day• pootpartum 
c) 12.8+/-1.10 mmol c) 26-28 day• pootpartum 

S.E. 
Mothers of premature infants. Infant birth wt < 1.8 kg, mean gestational age 
28 wJr, Canada 
Chem; Electrochem 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 

Atkinson. S.A.; Radde, J.C.; Anderson, G.H. 11188 Journal of Pediatrics 102(1):1111-106 
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Chlorine 
7782-50-6 
Cl 
AtW 35.753, MP -101 C, BP -34..05 C, VP '800 mm Hg at 20 C, 1 mm Hg at -123 C 

Cases 
Tissue Exposure Route Range Mean 

0086 6 a) 0-2900 ug/g a) 14.00 ug/g 
Hair b) 0-1600 ug/g b) 760 ug/g 

c) 800-14.00 ug/g c) 1100 ug/g 
d) 2100-2600 ug/g d) 2300 ug/g 
e) 700-1800 ug/g e) 1200 ug/g 
f) 0-1000 ug/ g f) 760 ug/g 

Estimated from figure 

General Information 

a) 0-4:0 cm from scalp, 7 yr old female 
b) 0-4.0 cm from •ca.Ip, 4. yr old female 
c) 0-30 cm from scalp, 7 yr old female 
d) 0-18 cm from ocalp, 3 yr old female 
e) 0-15 cm from scalp, 2 yr old m&le 
f) 0-65 cm from ocalp, 4.0 yr old female 

Range from total length, mean from 1st 10 cm from scalp. Levels decreased 
with increa11ing distance from scalp. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yulrawa, M.j SuzuJri-Yasumoto, M.; Tanaka, S. 108' Science of the Total Environment 38:41-S• 

Chloroform (8 CI); Methane, trlchloro- (9 CI) 
67-66-3 
C-H-Cl3 
MW 110.30, MP -63.5 C, VP 100 mm Hg at 10.4. C 

Cases 
Tissue Exposure Route Range 

0087 a) 9 a) 0.09-53.0 ug/cu m 
Breath b) 3 b) 0.11-685.0 ug/cu m 

Mean 

a) 3.5 ug/cu m 
(median) 
6.2, 3.7, 0.41 ug/cu m 
b) 50.0 ug/cu m 

(median) 
>30.0 ug/cu m 

General Information 

a) Bayonne and Elizabeth, NJ. Jul, Sept, Dec 1980 geometric means. 4 
chemical and oil workers, 4 persons with no occupational exposure, 1 
sewage plant operator (registered highest levels of all) 

b) Research Triangle Park, NC, geometric mean. Subjects with no occupa-
tional exposure 

Of 3 most prevalent chemicals (total of 12), was lowest in NJ, highest in NC. 
Beverages and water appeared important as exposure routes, food relatively 
unimportant. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.j Sparacino, C.j Zelon, H. 1984 Environmental Research 35:203-310 
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Cholesterol (8 CI); Cholest-5-en-S-ol (Sbeta)- (9 CI) 
57-88-5 
C27-H46-0 
MW 886.64, MP 148.5 C (a.nhydrouo), BP 233 C a.t 0.5 mm Hg, 360 Cat 760 mm Hg (oome decomp) 

Cases 
Tissue Exposure Route Range Mean 

0088 a.) 60 a) Not given a.) 1584+/-44 mg/L 
Blood, serum b) 158 b) 2073+/-73-2511+/-108 mg/L b) Not given 

S.E. S.E. 

General Information 

a) Controls 
b) Patients with ischemic heart disease and hypertension 

Range of means. 

Controls from group of 30-56 yr olds (42 males, 8 females), 24% with fam-
ily hit1tory of ischemic heart disease. 30-80 yr old patients (138 males, 21 fe-
males), 62% smokers, 27% with similar family history 
Colorimetry 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 

Khau., S.N.; Rahman, M.A.; Samad, A. 1118<& Clinica.I Chemistry 80(5):6<&<&-648 

Cases 
Tissue Exposure Route Range Mean General Information 

0089 2<& Not given 175+/-4 mg/di 11% decrease (p<0.01) 24 hr after 6 g dose of orotic acid. Level still within 
Blood, serum Ingestion S.E. normal limits. 

Healthy 22-62 yr old, all university students and employees. 
HPLC 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ILLINOIS; ADULTS; COMPARATIVE EVALUATIONS; CHOLESTEROLS; PHOSPHORUS; METABOLITES 

Robin1on, J.L.; Dombrowski, D.B. 1083 Nutrition Research 3:,07-4:15 

Chromium 
7<&<&0-<&7-3 
Cr 
AtW 51.906, MP 1000 C, BP 26<&2 C, VP 1 mm Hg at 1616 C, 10 mm Hg a.t 1840 C 

Cases 
Tissue Exposure Route Range Mean General Information 

llOOO a.) 3 a) Not a.pplica.ble a.) 0 ppm a) Sclerotic aorta from metal-workers 
Aorta b) 6 b) 0.0-1.0 ppm b) Not given b) Normal aorta from metal-workers 

c) 7 c) Not given c) 3.2+/-2.8 ppm c) Normal aorta from non metal-workers 
Dry wt Dry wt 

45-66 yr old workers. Autopoies, Ja.pan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 108<& Archives of Environmental Contamination and Toxicology 13:110-127 
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Chromium 
7440-47-3 
Cr 
AtW 51.006, MP HIOO C, BP 2642 C, VP 1 mm Hg at 1616 C, 10 mm Hg at 1S40 C 

Cases 
Tissue Exposure Route Range Mean 

00111 a) 1 a) 0.16-0.21 umol/1 a) Not given 
Blood b) 1 b) 0.00-0.13 umol/1 b) Not given 

0002 a) 1 a) 0.34-42 umol/1 a) Not given 
Blood, plasma b) 1 b) 0.20-25 umol/I b) Not given 

CHROMIUM; URINE; OCCUPATIONAL EXPOSURE; FINLAND; DIURNAL VARIATIONS 

General Information 

a) Operator of hide press, Mon, Fri levels 
h) Another operator of bide press, Mon, Fri levels 

Daily levels varied widely with tendency toward diurnal variation. 

Workers in leather tannery 
AAS 

a) Operator of hide press, Mon, Fri levels 
b) Another operator of hide press, Mon, Fri levels 

Daily levels varied widely with tendency toward diurnal variation. 

Workers in leather tannery 
AAS 

Aitio, A.; Jarvisalo, J.; Kiilunen, M.; Tossavainen, A.; Vaittinen 10S4 International Archives ol Occupational and Environmental Health 54:24:1·24Q 

Cases 
Tissue Exposure Route Range Mean General Information 

9093 13 a) <o.02-0.S2 umol/1 a) 0.10 umol/1 a) Welden, 10 cases, daily mean 
Blood, plasma Inhalation b) Not given b) <0.02 umol/1 b) Controls, 3 cases 

c) Not given c) O.lS umol/I c) Welders, before shift 
d) Not given d) 0.20 umol/1 d) Welders, after shift 

Concentration of Cr and Ni in air correlated with urine levels and with reten-
tion of magnetic dust in lungs. 

Healthy stainless steel welders, 89+/-6 yr. Employed 13+/-6 yr. Controls in 
same factory but not exposed to fumes. 
AAS 

BLOOD PLASMA; BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CHROMIUM; NICKEL; METALS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; 
INHALATION 
Rahkonen, E.; Junttila, M.-L.; Kalliomaki, L.; Olkinouora, M.; Koponen, M.; Kalliomaki, K. 10S3 International Archives of Occupational and Environmental Health 52:243-255 

Cases 
Tissue Exposure Route Range Mean General Information 

9094 a) 67 a) <o.3-6 ng/mL a) l.05+/-0.11 ng/mL a) Coronary artery disease 
Blood, pla11ma b) 10 b) 0.3->s ng/mL b) 1.72+/-0.30 ng/mL b) Heart disease 

c) 23 c) 4-> 10 ng/mL c) 8.51+/-0.4.7 ng/mL c) NormaJ .. no heart disease 
Weighted means Normals (c) all had >4 ng/mL, S7% in a) had leBB than 4 mg/mL. 

Subject• referred for selective coronary artery cineangiography to distinguish 
those with true coronary artery disease 
PIXE 

CHROMIUM; BLOOD PLASMA; HEART DISEASES; CARDIOVASCULAR DISEASES 

Simonoff, M.; Llabador, Y.; Hamon, C.; Peers, A.M.; Simonoff, G.N. 19S4 Biological Trace Element Research 6(5):481-439 
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Chromium 
7440-47-3 
Cr 
AtW 51.006, MP 1000 C, BP 264:1 C, VP l mm Hg at 1616 C, 10 mm Hg at 1840 C 

Cases 
Tissue Exposure Route Range Mean 

9005 a) Not given a) o.0068+/-0.0001 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0060+/-0.0020 
ug/mL 

c) 0.0061+/-0.0010 
ug/mL 

General Information 

a) Insulin-treated diabetics 
b) N on·in•ulin .. treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. Significant difference• between a), c) and 
b), c). 

18-78 yr old•, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.1.; Pim, B. 1084 Biological Trace Element Re•earch 6:-'60-4.87 

Cases 
Tissue Exposure Route Range Mean General Information 

9096 9 a) Not given a) 0.12+/-o.o:i ng/ml a) Immediately before 6 mi run 
Blood, serum b) Not given b) 0.17+/-0.03 ng/ml b) Immediately after run 

c) Not given c) 0.10+/-0.03 ng/ml c) 2 hr after run 
Significant difference• a), b) and a), c) (p<0.05). Fa1ted from 10 hr before 
to 2 hr after run. Also measured cholesterol, triglycerides, bilirubin, albumin, 
protein, uric acid, urea, phosphate, and alkaline pho11phata•e. 

23-46 yr old male runners 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 
Anderson, R.A.; Pola.nsky, M.M.; Bryden, N.A. 1084 Biological Trace Element Re•earch 6:327-336 

Cases 
Tissue Exposure Route Range Mean General Information 

9097 13 a) <o.05-1.35 umol/1 a) 0.24 umol/I a) Welder•, 10 ca1e1, daily mean 
Blood, whole Inhalation b) Not given b) <o.05 umol/1 b) Control•, 3 ca•e• 

c) 0.05-1.43 umol/1 c) 0.23 umol/1 c) Welden, before 1hift 
d) Not given d) 0.25 umol/I d) Welden, after 1hift 

Concentration of Cr and Ni in air correlated with urine level1 and with reten-
tion of magnetic du•t in lung1. 

Healthy stainle .. 1teel weldero, 311+/-6 yr. Employed 13+/·6 yr. Control• in 
•ame factory but not exposed to fumes. 
AAS 

BLOOD PLASMA; BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CHROMIUM; NICKEL; METALS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; 
INHALATION 
Rahkonen, E.; Junttila, M.-L.; Ka.llioma.ki, L.; Olkinouora, M.; Koponen, M.; Ka.llioma.ki, K. 1983 lnterna.tionaJ Archives of Occupational and Environmental Health 52:248-256 
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Chromium 
7<U0-4.7-3 
Cr 
AtW 61.9!16, MP lllOO C, BP 26"2 C, VP 1 mm Hg at 1616 C, 10 mm Hg at 18"0 C 

Cases 
Tissue Exposure Route Range Mean General Information 

GOOS 22 a) Not given a) l.26+/-0.65 ug/g a) Normal ti••ue 
Breast b) Not given b) l."8+/-0.80 ug/g b) N eoplaotic 

Dry wt, 3 sample•, p=0.16 

Patient• with primary breast carcinomas, 1ample1 of normal and neopla•tic 
ti•sue obtained at time of mastectomy 
X-ray ftuore1cence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Ri•k, S.L.; Sky-Peck, H.H. lll8" Cancer Reoearch "4.:6300-53!1" 

Cases 
Tissue Exposure Route Range Mean General Information 

000!1 20 a) Not given a) 12 ug/kg a) Smelter workers, 10 with malignancies (33% of deaths): mean expo1ure 
Kidney b) Not given b) 5 ug/kg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) 0 ug/kg b) 8 with cardiovascular disease (-4i6% of deaths): mean exposure 31.' yr, 
d) Not given d) ll ug/kg mean retirement 6.6 yr 
e) Not given e) 3 ug/kg c) 8 with other di1eaee1: m.e&n expo1ure 26.7 yr, mean retirement 10.8 yr 

Medians, wet wt d) All 21 worker•: mean exposure 30 . .f. yr, mean retirement 7.4. yr 
e) 8 control•. No malignancie•, cardiova•cular di•ea•e in 80% of death• 

All autopsies, po•t-1D76. No significant difference• between •moJrer•, ex-
•moker• and non-unoftr•. 

Copper •melter workers, northern Sweden, me&n age 67 .8 yr. Control•, rural 
resident•, 60 km from smelter, mean age 67 .0 yr 
NA 

lllOO 2S a) Not given a) 11 ug/kg a) Smelter worker•, 10 with malignancies (33% of deaths): mean exposure 
Liver b) Not given b) l" ug/kg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) 68 ug/kg b) 8 with cardiova•cular di•ease (4.5% of deaths): mean exposure 31..f. yr, 
d) Not given d) 11 ug/kg mean retirement 5.6 yr 
e) Not given e) "ug/kg c) 2 with other disease•: mean exposure 26.7 yr, mean retirement 10.3 yr 

Medians, wet wt d) All 20 workers: mean expo•ure 30 . .f. yr, mean retirement 7.4. yr 
e) 8 controls. No malignancies, cardiovascular disea•e in 80% of death• 

All autop•ies, poit-1076. No significant differences between •moker1, ex-
smoker• and non-smokers. 

Copper emelter workers, northern Sweden, mean age 67 .8 yr. Control•, rural 
resident•, 60 Jrm from smelter, mean age 67.0 yr 
NA 

KIDNEYS; LIVER; LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; SWEDEN; AUTOPSIES; CARCINOMAS; CARDIOVASCULAR DISEASES; NEO-
PLASMS; CHROMIUM; COBALT; LANTHANUM; SMELTERS 
Gerharde1on, L.; Weiter, P.O.; Nordberg, G.F.; Brune, D. 1!184 Science of the Total Environment 37:233-24.6 

.... 
~ 
~ 



Chromium 
1••0-•1-a 
Cr 
AtW 61.1196, MP 11100 C, BP 26•2 C, VP 1 mm Hg at 1616 C, 10 mm Hg at lB•O C 

Cases 
Tissue Exposure Route Range Mean General Information 

11101 116 a) <0.01-0.30 mg/kg a) 0.06 +or- 0.09 mg/kg a) Females 
Liver b) <0.01-0.26 mg/kg b) o.o• +or- o.o..r. mg/kg b) Ma.lei 

Autopsies. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Pick.ton, L.; Lewin, J.F.; Dry1da.le, J.M.; Smith, J.M.; Bruce, J. 1988 Journal of Analytical Toxicology 7:2-6 

Cases 
Tissue Exposure Route Range Mean General Information 

11102 711 a) Not given a) ..r.oo ug/kg a) Smelter workers, 24 with malignancies (33% of deaths): mean expoBure 
Lung b) Not given b) "'10 ug/kg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) •70 ug/kg b) 20 with cardiovascular disease (45% of deaths): mean exposure 31.4 yr, 
d) Not given d) •20 ug/kg mean retirement 5.6 yr 
e) Not given •) 96 ug/kg c) 12 with other dieeases: mean exposure 26.7 yr, mean retirement 10.3 yr 

Mediane, wet wt d) All 65 workers: mean exposure 30.• yr, mean retirement 7.4 yr 
14 controls 

e) No malignancies, cardiovascular disease in 80% of deaths 
All autopsies, post-1075. No significant differences between smokers, ex-
smokers and non-smokers. 

Copper smelter workers, northern Sweden, mean age 67.8 yr. Controls, rural 
residents, 50 km from smelter, mean age 67.0 yr 
NA 

KIDNEYS; LIVER; LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; SWEDEN; AUTOPSIES; CARCINOMAS; CARDIOVASCULAR DISEASES; NEO-
PLASMS; CHROMIUM; COBALT; LANTHANUM; SMELTERS 
Gerharduon, L.; Wester, P.O.; Nordberg, G.F.; Brune, D. 198..r. Science of the Total Environment 37:288-246 

Cases 
Tissue Exposure Route Range Mean General Information 

11103 Review. Chemicals found in occupational exposures are discussed in terms of 
Milk milk partition factors, potential infant exposures and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4:250-281 
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Chromium 
7440-'7-3 
Cr 
AtW 51.006, MP 1000 C, BP 2642 C, VP 1 mm Hg at 1616 C, 10 mm Hg at 1840 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0104 28 a) 2-62 umol, 0.0-20 ug a) 12 umol, 6 ug a) Stainless steel metal arc welders, Monday a.m. 
Urine b) 3-155 umol, 1.5-71 ug b) 23 umol, 11 ug b) Same workers, Monday afternoon 

c) <o.6-7 umol, <o.3-3 ug c) 1.5 umol, 0.7 ug c) 17 matched controls 
/mol, / g creatinine /mol, / g creatinine 

Welders, mean age 45 yr (range 34.-64.), from 6 industries. Long, intense weld-Medians 
ing for mean of 20 yr (range 7-41 yr) 
AAS 

URINE; CHROMIUM; OCCUPATIONAL EXPOSURE; SWEDEN; INDUSTRIAL ATMOSPHERES; INDUSTRIES 

Littora.n, M.; Welinder, H.; Hultberg, B. 1084 International Archives ol Occupational and Environmental Health 53:270-282 

Cases 
Tissue Exposure Route Range Mean General Information 

0106 7 a) 2.8-22.0 ng/ml a) 10.8+/-2.6 ng/mL a) 4 hr 
Urine Injection b) Not given b) 2.0+/-0.6 ng/mL b) 42 hr 

c) Not given c) l.9+/-0.6 ng/mL c) 72 hr ' 
d) Not given d) l.7+/-0.58 ppb d) 72-168 hr, 5 patients 

S.E. Times after admission. Significant decrease, a), b) (p<0.05). Cr intake from 
IV'1 and parenteral nutrition solution varied. Data also given for serum glu-
cose, urinary creatinine and ng Cr/mg creatinine. 

Severly traumatized 15-57 yr olds, mean age 26.7, Maryland 
AAS 

URINE; MARYLAND; ADULTS; ADOLESCENTS; CHROMIUM; DELIBERATE EXPOSURE 

Borel, J.S.; Majerus, T.C.; Polansky, M.M.; Moser, P.B.; Anderson, R.A. 1984 Biological Trace Element Research 6:317-326 

Cases 
Tissue Exposure Route Range Mean General Information 

9106 a) 1 a) <o.2-1.8 umol/I a) Not given a) Operator of hide press 
Urine b) 1 b) <0.2-0.88 umol/I b) Not given b) Another operator of hide press 

c) 1 c) < or= detection limit c) Not given c) Control, receptor of pressed hide& 
Ingestion Values eatimated from graphs. Daily levels varied widely with tendency to-

ward diurnal variation. Levels still high after 40·day vacation. 2 of authors 
ingested 5 mg (96 umol) Cr Ill as chloride soln. Levels in urine rose to 500 
nmol/1, returned to normal within 24 hr (0.17% recovery). 

Worker• in leather tannery 
AAS 

CHROMIUM; URINE; OCCUPATIONAL EXPOSURE; FINLAND; DIURNAL VARIATIONS 
Aitio, A.; Jarvi1alo, J.; Kiilunen, M.; Tossavainen, A.; Vaittinen 1984 International Archive• of Occupational and Environmental Health 54:241-24:9 
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Chromium 
741410-417-S 
Cr 
AtW 61.11116, MP 11100 C, BP 26412 C, VP 1 mm Hg at 1616 C, 10 mm Hg at lS<IO C 

Cases 
Tissue Exposure Route Range Mean 

11107 22 4-16 nmol (0.2-0.S ug)/d 8 nmol (0.41 ug)/d 
Urine Ingeation 

General Information 

Pooled sample• from 6 d periodo. Overall mean intake wao 4171 nmol/d (241.6 
ug/d), range wao 262-1118 nmol/d (13.6-417.7 ug), below SADI but above 
American, British RDA'•· 

11 maleo, 11 femaleo, 61l-S6 yr, healthy 
AAS 

URINE; CHROMIUM; ADULTS; DIETS; AGE; METABOLISM; MINERAL METABOLISM; DELIBERATE EXPOSURE 

Bunker, V.W.; Lawaon, M.S.; Delve•, H.T.; Clayton, B.E. 11184 American Journal of Clinical Nutrition 80:707-802 

Cases 
Tissue Exposure Route Range Mean General Information 

Ill OS II a) Not given a) 0.37+/-0.08 ug/d a) Day of 6 mi run 
Uriue b) Not given b) 0.20+/-0.041 ug/d b) Non-run day 

Significant difference (p<0.06). Faoted from 10 hr before to 2 hr after run. 
Alao measured phosphate. 

28·•6 yr old male runners 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Ander1on, R.A.; Polansky, M.M.; Bryden, N.A. 11184 Biological Trace Element Reoearch 6:327-886 

Cases 
Tissue Exposure Route Range Mean General Information 

11100 a) 282 a) Not given a) 68+/-87 ug/L a) Controls, (from general unexpQ&ed population) 
Urine b) 16 b) Not given b) 86+/-21 ug/L b) Po1aibly exposed (profea1ionah, adminiatratora, etc.) 

c) 22 c) Not given c) 86+/-16 ug/L c) Low .. expoaure (plant auperintendent, auperviaors, foremen, 6ngerlift oper-
d) 412 d) Not given d) 44+/-18 ug/L atoro) 
e) 10 e) not given e) 46+/-16 ug/L d) Moderate-exposure (equipment operators, lahorors, drivers, maintenance 

workers, warehoutemen) 
e) High-exposure (treating plant operators) 

Employee• in wood treatment process. Exposure• to chromated Cu arsenate 
pre1ervatives. Wood treaters: mean 4.1 ug/I. Controls: mean 63 ug/I. 

Hawaiia.ns, Caucasians, Filipines, Japanese 
AAS 

WOOD PRESERVATIVES; ARSENIC; CHROMIUM; COPPER; URINE; HAWAII; COMPARATIVE EVALUATIONS; RACIAL STUDIES; OCCUPATIONAL EXPOSURE; HEALTH 
HAZARDS; INHALATION; OCCUPATIONAL HAZARDS 
Takahashi, W .; Pfenninger, K.; Wong, L. 1088 Archive• of Environmental Health 88(4):2011-214 
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Chromium 
7440-<17-3 
Cr 
AtW 51.096, MP 1000 C, BP 2642 C, VP 1 mm Hg at 1616 C, 10 mm Hg at 1840 C 

Cases 
Tissue Exposure Route Range 

9110 53 Not given 37 ug/I 
Urine Inhalation 

Mean General Information 

After work ohift. level1 varied with thooe in air (r=0.72, P<0.001) 

25-64 yr old stainless steel welders. Sweden 
AAS 

WELDING; STEEL; URINE; COMPARATIVE EVALUATIONS; CHROMIUM; SWEDEN; HEALTH HAZARDS; INDUSTRIAL POLLUTION; INHALATION; OCCUPATIONAL HAZ-
ARDS; OCCUPATIONAL EXPOSURE 
Sjorgren, B.; Hedstrom, L.; Ulfvarson, U. 1083 International Archives of Occupational and Environmental Health 51:847-35' 

Cases 
Tissue Exposure Route Range Mean General Information 

0111 s a) 10.3-67.2 ug a) 37.8 ug a) Welders, 10 cases, daily mean 
Urine Inhalation b) Not given b) <o.o ug b) Controls, 3 cases 

c) Not given c) 36.3 ug c) Welden, before 1hift 
d) Not given d) 40.7 ug d) Welden, after 1hift 

/g creatinine / g creatinine Concentration of Cr and Ni in air correlated with urine levels and with reten-
tion of magnetic dust in lungs. 

Healthy otainle11 1teel welden, 30+/-6 yr. Employed 13+/-6 yr. Controlo in 
oame f&ctory but not expooed to fumes. 
AAS 

BLOOD PLASMA; BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CHROMIUM; NICKEL; METALS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; 
INHALATION 
Rahlronen, E.; Junttila, M.-L.; Kalliomalri, L.; Ollrinouora, M.; Koponen, M.; Kalliomald, K. 1083 

Cobalt 
7440-48-4 
Co 
AtW 58.0332, MP 14.03 C, BP 3100 C, VP 1 mm Hg at 1010 C 

Cases 
Tissue Exposure Route Range 

0112 a) Not given 
Blood, plasma b) Not given 

c) Not given 

Mean 

.. ) 0.00048+/-0.00006 
ug/mL 

b) 0.00067+/-0.00027 
ug/mL 

c) 0.00037+/-0.00006 
ug/mL 

International Archives of Occupational and Environmental Health 52:243-255 

General Information 

a.) lu11ulin-trea.ted diabetic1 
b) Non-in1ulin-treated diabetic• 
c) Control non-diabetic• 

Collected after overnight fasting. Significant difference• among all group1. 

18-78 yr old1, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N .I.; Pim, B. 1084 Biological Trace Element Research 6:460-4.87 
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Cobalt 
7440-48-4 
Co 
AtW 58.9332, MP 1493 C, BP 3100 C, VP 1 mm Hg at 1910 C 

Cases 
Tissue Exposure Route Range 

9113 a) 20 a) Not given 
Blood, serum b) 68 b) 2.7+/-0.1-3.7+/-0.2 ug/L 

c) 36 c) 2.4+/-0.1-2.9+/-0.7 ug/L 
S.E. 

Mean General Information 

a) 2.2+/-0.1 ug/L a) Control• 
b) Not given b) Patient• with hypertension, acute myocardial iacbemia, acute myocardial 
c) Not given infarction 

S.E. c) Othen 
Significant difference, a) and b). Range• of mean•, b) and c) 

Controls from group 80·56 yr olds, 24% with family history of ischemia. 08 
maleo, 18 femaleo (disease• in b)) from 47-58 yr oldo, 60% •moken, 80% fam-
ily hi1tory of ischemia. Others .. angina, infarction 
AAS 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Kh&n, S.N.; Rahman, M.A.; Sama.d, A. 1084 Clinical Chemiotry 30(5):644-648 

Cases 
Tissue Exposure Route Range Mean General Information 

9114 a) 2XlO(E-S)-3.5XlO(E-8) a) Not given a) Samples from 6 cerebral cortical regions, 3 alcohol abu1e patient• 
Brain b) 3.5XlO(E-8)-5XlO(E-8) b) Not given b) Normal• 

c) 3.75XlO(E-8)-4.25XlO(E-8) c) Not given c) Samples from 8 cerebral nuclei, alcohol abuse patient• 
d) 4.2XlO(E-8)-6.0XlO(E-8) d) Not given d) Normal• 
e) Not applicable e) 8XlO(E-8) e) Samples from caudate nucleus, endogeneous psychosis patient 
f) Not given f) 6+/-lXlO(E-8) f) Normals 

g/g dry wt g/g dry wt Estimated from figure. Samples dissected 20-24 hr alt.er deat.h. 

50-70 yr old• 
NA 

BRAIN; AUTOPSIES; CASE HISTORIES; BEHAVIOR DISORDERS; COBALT; IRON; RUBIDIUM; ALCOHOLIC BEVERAGES; SELENIUM; ZINC 
Demmel, U.; Hock, A.; Feinendegen, L.E.; Sebek, P. 1984 Science of the Tot.al Environment 38:69-77 

Cases 
Tissue Exposure Route Range Mean General Information 

9115 a) 14 a) 0.031-0.439 ug/g a) 0.136 ug/g a) Controls with functional disorders, headache, or cervica.l spondylosis 
Cerebrospinal b) 20 b) 0.015-0.198 ug/g b) 0.050 ug/ g b) Patients with motor neuron disease 
fluid Dry wt Dry wt Significant difference between control and patient groups (Student's t test, 

p=0.0015). 

NA 

CEREBROSPINAL FLUID; NERVOUS SYSTEM DISEASES; COBALT; TRACE ELEMENTS 

Mitchell, J.D.; Harris, I.A.; East, B.W.; Pentland, B. 198' British Medical Journal 288:1791-1702 
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Cobalt 
7440-48-4 
Co 
AtW 58.9332, MP 1493 C, BP 3100 C, VP 1 mm Hg at 1910 C 

Cases 
Tissue Exposure Route Range 

9116 a) 42 a) 15-330 ug/lrg 
Hair b) 56 b) 4-1700 ug/kg 

c) 28 c) 14-130 ug/kg 
d) 21 d) 2-92 ug/lrg 

Mean General Information 

a) 25 ug/kg a) Caucasian boys 
b) 27 ug/lrg b) Caucasian girls 
c) 32 ug/kg c) Hindustani children 
d) 27 ug/kg d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old 1chool children living in Am1terdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 

Herber, R.F.M.; Wibowo, A.A.E.; Da1 1 H.A.; Egger, R.J.; van Oeyclr, W .; Zielhuis, R.L. 1983 International Archives of Occupa.tional a.nd Environment.a.I Health 53:127-137 

Cases 
Tissue Exposure Route Range Mean General Information 

9117 29 a) Not given a) a ug/kg a) Smelter workere, 10 with malignancies (33% of deaths): mean exposure 
Kidney b) Not given b) 3 ug/kg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) 6 ug/lrg b) 8 with cardiovascular disease (4.5% of deaths): mean exposure 31.4: yr, 
d) Not given d) a ug/lrg mean retirement 5.6 yr 
e) Not given e) 1 ug/kg c) 3 with other diseases: mean exposure 26.7 yr, mean retirement 10.3 yr 

Medians, wet wt d) All 21 workers: mean exposure 30., yr, mean retirement 7.4. yr 
e) 8 controls. No malignancies, cardiovascular disease in 80% of deaths 

All autopsies, post-1075. No significant differences between smokers, ex-
smokers and non-smoken. 

Copper smelter workers, northern Sweden, mean age 67.8 yr. Controls, rural 
resident11, 50 km from 11melter, mean age 67 .9 yr 
NA 

0118 28 a) Not given a) 12 ug/kg a) Smelter workers, 10 with malignancie8 (83% of deaths): mean exposure 
Liver b) Not given b) 11 ug/lrg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) 15 ug/kg b) 8 with cardiovascular di11ease (4:5% of death8): mean exposure 31.• yr, 
d) Not given d) 11 ug/lrg mean retirement 5.6 yr 
e) Not given e) 16 ug/kg <:) 2 with other diseases: mean exposure 26.7 yr, mean retirement 10.3 yr 

Medians, wet wt d) All 20 workers: me&n exposure SO., yr, mean retirement 7.4. yr 
e) 8 controls. No malignancies, cardiovascular disease in 80% of deaths 

All autopsies, post-1075. No significant differences between smokers, ex-
smokers and non-1molrers. 

Copper smelter workers, northern Sweden, mean age 67.8 yr. Controls, rural 
resident1, 50 km from smelter, mean age 67.0 yr 
NA 

KIDNEYS; LIVER; LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; SWEDEN; AUTOPSIES; CARCINOMAS; CARDIOVASCULAR DISEASES; NEO-
PLASMS; CHROMIUM; COBALT; LANTHANUM; SMELTERS 
Gcrha.rdsson, L.; Wester, P.O.; Nordberg, G.F.; Brune, D. 1084 Science of the Total Environment 37:233-2'6 
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Cobalt 
T<l.4.0-U-<l 
Co 
A1W 68.0882 1 MP 1"08 C, BP :1100 C, VP 1 mm Hg a1 11110 C 

Cases 
Tissue Exposure Route Range 

111111 116 a) 0.06-0.24. mg/kg 
Liver b) 0.02-0.ao mg/kg 

Mean General Information 

a) 0.1" +or- 0.06 mg/kg a) Female• 
b) 0.12 +or- 0.06 mg/kg b) Male• 

Autopsies. Levels generally lower than tho1e in other countries. No major 
regional variation•. 

New Zealand er•. Death by phy•ical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SlilLENIUM; SILVER; ZINC 
Pickston, L.; Lewin, J.F.; Dry•dale, J.M.; Smith, J.M.; Bruce, J. 1088 Journal of Analytical Toxicology 7:2-6 

Cases 
Tissue Exposure Route Range Mean General Information 

11120 TD a) Not given a) 16 ug/kg a) Smelter workers, 2-4 with malignande• {3S% of dea.tha): mean expoaure 
Lung b) Not given b) 16 ug/kg 31.2 yr, mean length of retirement 8 yr 

c) Not given c) 15 ug/kg b) 29 with cardiovascular dieeaae ('5% of deatha): mean exposure 31.4 yr, 
d) Not given d) 15 ug/kg me&n retirement 5.6 yr 
e) Not given e) 7 ug/kg c) 12 with other diseases: mean exposure 26.7 yr, mean retirement 10.S yr 

Medians, wet wt d) All 70 workers: mean exposure 30 . .& yr, mean retirement 7 .4 yr 
e) l.& controls. No malignancies, ca.rdiovascular disease in 80% of deaths 

All autopsies, post-1076. No significant differences between smokers, ex-
smoker• and non·smokers. 
Copper smelter workers, northern Sweden, mean age 67 .8 yr. Controls, rural 
residents, 50 km from smelter, mean age 67 .0 yr 
NA 

KIDNEYS; LIVER; LUNGS; OCCUPATIONAL EXPOSURE; lilNVIRONMENTAL EXPOSURE; SWEDEN; AUTOPSIES; CARCINOMAS; CARDIOVASCULAR DISEASES; NEO-
PLASMS; CHROMIUM; COBALT; LANTHANUM; SMELTERS 
Gerhard••on, L.; Wester, P.O.; Nordberg, G.F.; Brune, D. 1084. Science of the Total Environment 37:233·2.&6 

Cases 
Tissue Exposure Route Range Mean General Information 

9121 a) 10 a) <lo-< 10 ug/kg a) Not given a) Colootrum (ht or 2nd day poot partum) 
Milk b) 6 b) <or= 1.0-2.0 ug/kg b) Not given b) Transitional milk (3-8 days postpartum) 

Dry wt 
Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPlilR; MERCURY; IOD!Nlil; MANGANESlil; ANTIMONY; SlilLENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL lilX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 
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Copper 
7'40-50-8 
Cu 
AtW 63.54.6, MP 1083 C, BP 2506 C, VP l mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

0122 a) 8 a) 6.3-9 ppm Dry wt a) Not given 
Aorta b) 6 b) 5-14. ppm Dry wt b) Not given 

c) 7 c) Not given c) 6.6+/-2.6 ppm Dry 
wt 

General Information 

a) Sclerotic aorta from metal-worker• 
b) Normal aorta from metal-workers 
c) Notmal aorta from non metal-workers 

45-66 yr old workers. Autopsies, Japan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1084. Archives of Environmental Contamination and Toxicology 13:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

0128 231 a) 0.13-2.38 ug/g a) l.04.+ /-0.35 ug/ g a) Maternal, 107 cases 
Blood b) 0.16-2.27 ug/g b) 0.66+/-0.32 ug/g b) Cord, 96 cases 

Wet wt Wet wt Significant positive correlation. Determinations over 5-yr period. 

Nagoya, Japan, 1074-1978. Maternal venous and umbilical cord blood, normal 
deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
T1uchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 1984. Archives of Environmental Health 39(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

0124. a) 24. a) 10.8-16.8 umol/1 a) 13.4.+/-1.7umol/1 a) Elderly 
Blood b) 50 b) 11.2-19.4. umol/1 b) a.o+/-1.5 umol/1 b) Younger controls 

Ingestion Intake, men, 19.7 umol/day (range 13.2-36.7), women 20.5 umol/day (range 
10.2-47.8). Intake 64% of lower limit (3.5 umol/day). Average retention, -0.8 
umol/day, not significantly different from 0. No apparent health effects from 
deficiency. 

Healthy elderly (II men, 73.8-85.2 yr (mean 78.2), 13 women 69.7-85.5 yr 
(mean 75.8)) and younger controls, Southampton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 
Bunker, V.W.; Hinks, L.J.; Lawson, M.S.; Clayton, B.E. 1084 American Journal of Clinical Nutrition 40:1006·1102 
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Copper 
74.40-50-8 
Cu 
AtW 68.546, MP 1088 C, BP 2505 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

11126 a) 0.8-1.l ug/ml a) Not given 
Blood b) 1-1.4 ug/ml b) Not given 

General Information 

a) Males 
b) Females 

Consistent results for all components of blood. High values in some Aus-
tralian Aboriginal settlements (> 1.4 ug/ml) and Tokelau, New Zealand (1.7 
ug/ml). Levels from database containing data on "normal" levels of 15 ele-
ments in 7 tissues/fluids. Data selected by 60 investigators in over 40 coun-
tries. Diet, environment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 1084 Science of the Total Environment 38:1~5-181 

Cases 
Tissue Exposure Route Range Mean General Information 

0126 a) 4 a) 01-00 ug/g a) 04 ug/g a) Family in 5th house, at end of Cu-water main installed 1075. Intoxica-
Blood b) 2 b) 80-120 ug/g b) 100 ug/g ti.on a.nd median Cu io. water of 3.07 mg/L. Symptoms resolved when 

Ingestion Medians stopped drinking water 
b) Family in 2nd house served by main. Blood-Cu in normal range (70-155 

ug/g). Median Cu in water was 1.58 mg/L 

Three Vermont families, median ages, ranges were 20 yr (5-34}, 8 yr (3-34), 
16 yr (1-36) 
Chronic abdomina.l pain, emiesis 
AAS 

ENVIRONMENTAL EXPOSURE; COPPER; BLOOD; HAIR; WATER POLLUTION; VERMONT 
Spitalny, K.C.; Brondum, J.; Vogt, R.L.; Sargent, H.E.; Kappel, S. 108' Pediatrics 74(6):1103-1106 
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Copper 
7440-50-8 
Cu 
AtW 63.546, MP 1083 C, BP 2595 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

9127 a) 24 a) 7.4-21.8 pmol a) 11.5+/·3.6 pmol 
Blood, cello b) 50 b) 4.2-17.0 pmol b) 10.9+/-3.3 pmol 

Ingestion /10(E+6) cells /10(E+6) cells 

0128 a) 24 a) 12.4-26.0 umol/I a) 19.4+/-3.4 umol/I 
Blood, plasma b) 50 b) 12.4-23.5 umol/1 b) 16 .. H/-2.4 umol/I 

Ingestion 

General Information 

a) Elderly 
b) Younger controls 

Intake, men, 19.7 umol/day (range 13.2-36.7), women 20.5 umol/day {range 
10.2-47.8). Intake 64% of lower limit (3.5 umol/day). Average retention, -0.8 
umol/day, not significantly different from 0. No apparent health effects from 
deficiency. 

Healthy elderly (II men, 73.3-85.2 yr (mean 78.2), 13 women 611.7-81'>.5 yr 
(mean 75.8)) and younger controls, Southampton, England 
AAS 

a) Elderly 
b) Younger controls 

Intake, men, 19.7 umol/day {range 13.2-36.7), women 20.5 umol/day (range 
10.2-47.8). Intake 64% of lower limit (3.5 umol/day). Average retention, -0.8 
um.al/day, not significantly different from 0. No a.ppa.rent hea.lth effects from 
deficiency. 

Healthy elderly (II men, 73.3-85.2 yr (mean 78.2), 13 women 60.7-85.5 yr 
(mean 75.8)) and younger controls, Southampton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 

Bunker, V.W.; Hinks, L.J.; La.wson, M.S.; Clayton, B.E. 1084 American Journal of Clinical Nutrition 40:1006-1102 

Cases 
Tissue Exposure Route Range Mean General Information 

9120 20 a) Not given a) 168.5+/-40 ug/dl a) Vegetarians, 36.S+/-2.0 wk gestation, 11 cases 
Blood, plasma Ingestion b) Not given b) 182.6+/-56.5 ug/dl b) Non.vegetarians, 37.S+/-2.0 wk gestation, 13 cases 

c) Not given c) 121.0+ /-30.9 ug/dl c) Vegetarians, 11+/-9 wk postpartum, 6 cases 
d) Not given d) 125.6+/-34.2 ug/dl d) Nonvegetarians, 10+/-7 wk postpartum, 12 cases 

No significant differences between dietary groups. 

He&lthy volunteers, 10 Cauc:asi.ans, 0 Mexica.n-Amel'i.cans, 1 Oriental, 23-36 yr 
old 
AAS 

BLOOD PLASMA; ENVIRONMENTAL EXPOSURE; ADULTS; NUTRITIONAL DISORDERS; COPPER; ZINC; BIOACCUMULATION; DIETS; FOODS; MEAT; PREGNANCY; 
VEGETABLES 
Abu-Assa.I, M.J.; Craig, W.J. 1984 Nutritional Reports International 29(2):485-493 
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Copper 
7440-50-8 
Cu 
AtW 63.546, MP 1083 C, BP 2595 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

IH30 a) Not given a) 0.99+/-0.06 ug/mL 
Blood, plasma b) Not given b) l.07+/-0.21 ug/mL 

c) Not given c) l.01+/-0.07 ug/mL 

General Information 

a) Insulin-treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. s;gnincant difference between a) and b). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1984 Biological Trace Element Research 6:460-.ft87 

Cases 
Tissue Exposure Route Range Mean General Information 

9131 259 a) Not given a) 32.5 (2SD 6.5) a) 24.• normal pregnancies 
Blood, serum b) Not given umol/L b) O anencephalic pregnancie1 

c) Not given b) 25.5 (2SD 7.7) c) 4. subsequent spontaneous abortion• 
umol/L Highly significant differences in levels in pregn&ncies with anencephaly or 

c) 25.2 (2SD 5.4) with subsequent abortion• 
umol/L Referrals for measurement of serum alpha-fetoprotein 

AAS 
COPPER; BLOOD SERUM; PREGNANCY; UNITED KINGDOM; COMPARATIVE EVALUATIONS 

Bua.mah, P.K.; Russell, M.; Milford-Ward, A; Taylor, P.; Roberts, D.F. 1984 Clinical Chemistry 30(10):1676-1677 

Cases 
Tissue Exposure Route Range Mean General Information 

0132 103 O.SS-2.3 ug/mL 1.25+/-0.30 ug/mL Technique developed for 1imultaneou1 determination of several element1. Al10 
Blood, t1erum meat1ured detection limit1 for other element1. 

x-ra.y fl.uorea 

MEASUREMENT METHODS; BLOOD SERUM; IRON;COPPER; ZINC; BROMINE; TRACE ELEMENTS 

Rastegar, F.; Maier, E.A.; Heimburger, R.; Christophe, C.; Ruch, C.; Leroy, M.J. 108"' Clinical Chemistry 30(8):1300-1303 
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Copper 
7440-50-8 
Ou 
AtW 68.546, MP 1083 O, BP 2505 O, VP l mm Hg at 1628 O, 10 mm Hg at 1870 0 

Cases 
Tissue Exposure Route Range Mean 

0133 0 a) 63-106 ug/dL a) 70+/-4 ug/dL 
Blood, serum Ingestion b) Not given b) 70+/-4 ug/dL 

c) Not given c) 78+/-2 ug/dL 
d) Not given d) 711+/-2 ug/dL 

S.E. 

General Information 

a) Day I 
b) Uncured 
c) Cured, 411 mg/kg nitrite 
d) Cured, 47 mg/kg nitrite + 200 mg/kg erythorbate 

200 g/day cured or uncured 1au1age-. 3 1ubject1/group, each 1et rotating to 
next group every 17d. Sampled day 10 and 16 and data pooled. 

Healthy, 21-27 yr old. Mean ht 180 cm, mean wt 78 kg 
AAS 

BIOAVAILABILITY; IRON; ZINC; COPPER; DELIBERATE EXPOSURE; METABOLISM; URINE; BLOOD SERUM; UNITED STATES 

Greger, J.L.; Lee, K.; Graham, K.L.; Chinn, B.L.; Liebert, J.C. 11184 Journal of Agricultural and Food Chemistry 82:861-866 

Cases 
Tissue Exposure Route Range Mean General Information 

9134 a) 31 a) l.05+/-0.28-1.16+/-0.85 a) Not given a) Controls, non-exposed 
Blood, serum b) 10 b) l.13+/-0.23-1.15+/-0.20 b) Not given b) Patients with ltai-itai di1eaae - renal damage and bone lesion• 

c) 21 c) l.02+/-0.10-1.07+/-0.13 c) Not given c) Patients suapected of having diseaae - renal damage, no obvious bone Je .. 
d) 211 d) 0.02+/-0.20-1.27+/-0.80 d) Not given sion• 

mg/I d) Expoaed - no bone or renal disorders 
Ranges of means, a)-d) environmentally exposed. 

30-70 yr old women 
AAS 

URINE; BLOOD SERUM; ENVIRONMENTAL EXPOSURE; JAPAN; COPPER; CADMIUM; ZINC; KIDNEY DISEASES 

Nogawa, K.; Yamada, Y.; Honda, R.; Tsuritani, I.; Kobayashi, E.; hhizaki, M. 1084 Environmental Research 33:2Q·38 

Cases 
Tissue Exposure Route Range Mean General Information 

918& II a) Not given a) 98+/-& ug/dL a) Immediately before 6 mi run 
Blood, serum b) Not given b) 115+/-4 ug/dL b) Immediately after run 

c) Not given c) 94+/-4 ug/dL c) 2 hr after run 
Significant difference a), c) (p<0.05). Fasted from 10 hr before to 2 hr after 
run. Also measured cholesterol, triglycerides, bilirubin, albumin, protein, uric 
acid, urea, phosphate, and alkaline pho•phatase. 

23-4:6 yr old male runner• 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderson, R.A.; Polansky, M.M.; Bryden, N.A. 108<1 Biological Trace Element Research 6:327-336 
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Copper 
1440-50-8 
Cu 
AtW 88.548, MP 1088 C, BP 2505 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

0188 a) 80 a) Not given a) 1556+/-55 ug/L 
Blood, serum b) 150 b) 1705+ /-55-2303+ /-SO ug/L b) Not given 

S.E. S.E. 

General Information 

a) Control• 
b) Patient• with ischemic heart di.sease and hypertension 

Range of means. Significantly different. 

Control• from group of 30-56 yr olds (42 maleo, 8 females), 24% with fam-
ily history of ischemic heart disease. 30-80 yr old patients (138 males, 21 fe-
males), 62% 11moker8, 27% with similar family history 
AAS 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahm&n, M.A.; Samad, A. 108' Clinical Chemistry 30(5):644-648 

Cases 
Tissue Exposure Route Range Mean General Information 

9187 a) 65 a) 0.70-1.44 mg/I a) 1.12 mg/I a) 2-8 yr old maleo 
Blood, whole b) 64 b) 0.79-1.64 mg/I b) 1.ll mg/I b) 2-8 yr old fem ales 

c) 186 c) 0.80-1.56 mg/I c) 1.08 mg/I c) 4-5 yr old males 
d) 104 d) 0.60-1.78 mg/I d) 1.05 mg/I d) 4-5 yr old females 
e) 155 e) 0.71-1.4.7 mg/I e) 1.15 mg/I e) 9 yr old males 
f) 128 f) 0.78-1.54 mg/I f) 1.1" mg/I f) 9 yr old fem aleo 
g) 150 g) 0.85-1.51 mg/I g) 1.ll mg/I g) 12 yr old males 
h) 164 h) 0.81-1.68 mg/I h) 1.08 mg/I h) 12 yr old females 

Medians Levels independent of age and 8ex. Levels in normal range. Cd levels below 
detection limit 0.50 ng/ml. 

2 ... 12 yr olds, Kamloops, British, Columbia 
AAS 

BLOOD; CHILDREN; COPPER; LEAD; ZINC; SEX; AGE; COMPARATIVE EVALUATIONS 
Subramanian, K.S.; Mera.nger, J.C. 1083 Science of the Total Environment 30:231-24• 

Cases 
Tissue Exposure Route Range Mean General Information 

9188 1 Not given 4.6+/-1.1 ppm Lumbar vertebrae (n=5). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr a.f!er changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1984. Archives of Environmental Contamination and Toxicology 13:110-127 
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Copper 
7.U.0-60-S 
Cu 
AtW 63.54.6, MP 1083 C, BP 2505 C, VP l mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

0130 22 a) Not given a) 0.3+/-2.3 ug/g 
Breast b) Not given b) 21.0+/-10.7 ug/g 

General Information 

a) Normal tissue 
b) Neoplastic 

Dry wt, 3 samples, p=0.0001 

Patients with primary breast carcinoma, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Risk, S.L.; Sky-Peck, H.H. 108' Cancer Research 4.4.:6800-5304. 

Cases 
Tissue Exposure Route Range Mean General Information 

1114.0 Ingestion a) Not given a) 0.61+/-0.20 ug/g a) Middle income, 3-5 days postpartum, 6 cases 
Breast fluid b) Not given b) 0.61+/-0.20 ug/g b) Low income, 3-5 days postpartum, 9 cases 

c) Not given c) 0.4.6+/-0.8 ug/g c) Middle income, 4-6 wks post partum, 8 cases 
d) Not given d) 0.4.l+/-0.12 ug/g d) Low income, 4-6 wks post part.um, 8 cases 

Differences not statistically significant 

Mothers in Hyderabad, lndi& 
NA 

MILK; INDIA; ADULTS; COPPER; MANGANESE; MOLYBDENUM; ZINC; DIETS; LACTATION; NEWBORN; NUTRITIONAL DEFICIENCIES 

Da.ng, H.S.; Jaiswal, D.D.; Somasundaram, S.; Deshpande, A.; Dacosta, H. 19S.f. Science of the Total Environment 85: 85-89 

Cases 
Tissue Exposure Route Range Mean General Information 

IH'1 a) 10 a) Not given a) 30.8+ /·24. 7 ug/I a) Controls, non-neoplasmic diseases (hydrocephalus, etc.) 
Cerebro1pinal b) s b) Not given b) 53.2+/-36.S ug/I b) Meningioma 
fluid c) 3 c) Not given c) O.l+/-16., ug/I c) Craniopharyngioma 

d) 6 d) Not given d) 66.7+/-37.6 ug/I d) Astrocytoma 
e) 3 e) Not given e) 100+/-06.4. ug/I e) Medulloblastoma 
f) 1 f) Not given f) 1'7 ug/I f) Pinealblastoma 
g) 1 g) Not given g) 24. ug/I g) Chondrosarcoma 

b, c) Benign brain tumors, (d-g) malignant brain tumors 
No significant differences. 

Patients, 18 men, 14 women, range of mean ages 4.6-55.0 yr, fasted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Yazigi, A.; Al-Saleh, I.; Al-Mefty, 0. 108' Clinical Chemistry 30:136S-1360 
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Copper 
7.f.40-50-8 
Cu 
AtW 63.6.f.6, MP 1083 C, BP 26116 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

lll.f.2 a) 181 a) 4-136 ppm a) 15.0 ppm 
Hair b) 24 b) 8-168 ppm b) 23.2 ppm 

General Information 

a) Pottery workers 
b) Control• 

Pottery workers from Tlaquepaque and Tonala, Mexico. Controls from Tus .. 
con, AZ 
AAS 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nelson, G.W.; deVaquera, M.V.; Pearson, P.B. 1084 Nutrition Reports International 30(6):1000-1018 

Cases 
TiHue Exposure Route Range Mean General Information 

11148 a) Not given a) Sil ug/g a) Au•tralia 
Hair b) Not given b) 7 ug/g b) Banglade•h 

c) Not given c) 10 ug/g c) Pakistan 
d) Not given d) 10 ug/g d) Nigeria 
e) Not given e) 11 ug/g e) Turkey 

Most frequent values from several countries were 15-25 ug/g. Level• 
from database containing data on "normal" levels of 15 elements in 7 tis-
sues/fluids. Data selected by 60 investigators in over 40 countries. Diet, envi-
ronment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INOIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
ISTAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 11184. Science of the Total Environment 38:125-131 

Cases 
Tissue Exposure Route Range Mean General Information 

1114' 34 a) Not given a) 21+/-3 ppm a) Hypertensives 
Hair b) Not given b) 40+/-13 ppm b) Control• 

Statistically not significant 

20 adult black females classified as hypertensive, 14 adult black normotensive 
females 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; MISSISSIPPI; ADULTS; HYPERTENSION; CARDIOVASCULAR DISEASES; LEAD POISONING; METAL POISONING; BIOPSIES; CAD-
MIUM; COPPER; LEAD; ZINC; METALS; BJOACCUMULATION; BIOLOGICAL MONITORING 
Medeiro•, D.M.; Pellum, L.K. 1084 Bulletin of Environmental Contamination and Toxicology 32:525-532 
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Copper 
7U0-60-8 
Cu 
AtW 63.54.6, MP 1083 C, BP 2505 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

01'6 a) ' a) 12-87 ppm a) 20 ppm 
Hair b) 6 b) 16-100 ppm b) 86 ppm 

c) 5 c) 20-22 ppm c) 21 ppm 
d) 11 d) 18-72 ppm d) 4.0 ppm 
e) 10 e) 1'-4.8 ppm e) 27 ppm 

General Information 

a) 1-15 yr olds, rural 
b) 16-26 yr olds, rural 
c) 26 yr olds, rural 
d) 15-26 yr olds, different areas of country 
e) All age groups, different areas of country 

16-25 yr olds had highest levels of trace elements. 

Residents of Sri Lanka 
AAS 

liAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-H 
p PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
~REAS; AGE A 
D Diss&nayake, C.B.; Senaratne, A.; Weera11ooriya, S.V .R. 108.f. Journal of Environmental Studies 23:41 ... 48 

Cases 
Tissue Exposure Route Range Mean 

014.6 a) .f. a) 180-1200 ug/g a) 155 ug/g 
Hair b) "' b) 4.0-160 ug/g b) O.f. ug/g 

c) ' c) 12-15 ug/g c) 20 ug/g 
Ingestion 

:NVIRONMENTAL EXPOSURE; COPPER; BLOOD; HAIR; WATER POLLUTION; VERMONT E 
s fpitalny, K.C.; Brondum, J.; Vogt, R.L.; Sargent, H.E.; Kappel, S. 11184. Pediatrico 74.(6):110S-1106 

Cases 
Tissue Exposure Route Range Mean 

01'7 a) 60 a) Not given a) 4.6.0 (2 . .f.) ug/g 
Hair b) 51 b) Not given b) 57.3 (2.0) ug/g 

c) 5 c) Not given c) 20.l (2.0) ug/g 
d) 13 d) Not given d) 26.8 (3.0) ug/g 

Geometric means 

General Information 

a} Family in 6th house, at end of Cu-water main installed 1975. Intoxica-
tion and median Cu in water of 3.07 mg/L. Symptoms resolved when 
stopped dri.nlting wa.ter 

b) Fa.mily in 2nd house served by main. Blood-Cu in normal range (70 .. 155 
ug/g). Media.n Cu in water was 1.58 mg/La 

c) Family also served by main. Blood .. Cu in normal range. Hair Cu in nor .. 
mal ra.nge, 11-40 ug/g. Media.n. Cu in water was 0.02 mg/L. 

AAS 

General Information 

a) Tota-I, unwashed hair samples 
b) Hair pieces 
c) Ne•dle-pads 
d) Others (undefined) 

In unwashed 11amples, significant difference between sample type1 (p<0.01), 
"'nd between d&tea 0£ cutting (p<0.01). After washing (non-ionic SAA), lev-
els •ignificantly higher in 1011-1068 samples than in 1081-lOSS. 

Japane1e women. 1081 .. 1083 samples from 22 workers at National hHtitute of 
Environmental Studie1 
Atomic emission spectrometry; AAS 

!AIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY H 
0 
s 

>RGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
uzuki, T.; Hongo, T.; Morita., M.; Ya.mamoto, R. 198.f. Science of the Total Environment 30:81-01 
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Copper 
7440-50-8 
Cu 
AtW 63.546, MP 1083 C, BP 2595 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

9148 a) 51 a) 8.S-17.9 ug/g a) 11.0 ug/g 
Hair b) 52 b) 10.4-14.0 ug/g b) 12.1 ug/g 

25th-16th percentiles Medians 

General Information 

a) Dra.nk ha.rd ta.pwater {mea.n hardneas 330 ppm) a.t. least 1 yr 
b) Dranlr soft tapwater (mean hardness 33 ppm) 

No significant difference 

Healthy Caucasian pre111chool children matched by age ( 4..5-5.6 yr old), sex, 
and t1ocioeconomic status, Guelph, Ontario (hard water area) and Halifax, 
Nova Scotia (soft water area), Canada 
NA 

CANADA; AGE; CHILDREN; SEX; NUTRITIONAL DEFICIENCIES; HAIR; CALCIUM; COPPER; MANGANESE; ZINC; DRINKING WATER; ENVIRONMENTAL EXPOSURE; 
DELIBERATE EXPOSURE 
Gibson, R.S.; Anderson, B.M.; Scythes, C.A. 1983 American Journal of Clinical Nutrition 37:37-4.2 

Cases 
Tissue Exposure Route Range Mean General Information 

9149 a) 48 a) 2.60-SS mg/lrg a) 6.4S mg/lrg a) Caucasian boys 
Hair b) 55 b) 2.0-250 mg/lrg b) 7.60 mg/lrg b) Caucasi•n girls 

c) 28 c) 3.'20-47.0 mg/lrg c) 7.35 mg/lrg c) Hindustani children 
d) 21 d) 3.50-52.0 mg/kg d) 9.30 mg/lrg d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old •chool children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.F.M.; Wibo~o, A.A.E.; Das, H.A.; Egger, R.J.; van Deyck, W.; Zielhuis, R.L. 1983 International Archive• of Occupational and Environmental Health 53:127-137 

Cases 
Tissue Exposure Route Range Mean General Information 

0150 a) 34 a.) Not given a) 49+/-8 ug/g a) Blond hair, 0-100 MU melanin 
Hair b) 63 b) Not given b) 46+/-7 ug/g b) Light brown hair, 101-200 MU melanin 

c) 26 c) Not given c) 46+/-U ug/g c) Darlr brown hair, 201-300 MU melanin 
d) 13 d) Not given d) 26+/-9 ug/g d) Blaclr hair, >ao1 MU melanin 

Zn:Cu significantly higher in blaclr hair (>301 MU melanin). 

1-12 yr old healthy males, Brasilia, Brazil 
AAS 

HAIR; BRAZIL; CHILDREN; ZINC; COPPER; MINERALS; METALS; ENVIRONMENTAL EXPOSURE 

Dorea, J.G.; Pereira, S.E. 1983 Journal o( Nutrition 113:23'TS-2381 
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Copper 
7440-50-8 
Cu 
AtW 63.546, MP 1083 C, BP 2595 C, VP l mm Hg a.t 1628 C, 10 mm Hg a.t 1870 C 

Cases 
Tissue Exposure Route Range Mean 

9151 6 a.) 5-250 ug/g a.) 18 ug/g 
Hair b) 10-115 ug/g b)l7ug/g 

c) 5-85 ug/g c) 12 ug/g 
d) 5-50 ug/g d) 16 ug/g 
e) 5-35 ug/g e) 8.5 ug/g 
f) 5-65 ug/g f) 6.0 ug/g 

Estimated from figure 

General Information 

a) 0 .. 40 cm from scalp, 7 yr old female 
b) 0-40 cm from sea.Ip, 4 yr old fema.le 
c) 0-SO cm from sea.Ip, 7 yr old female 
d) 0-18 cm from ocalp, S yr old fema.le 
e) 0-15 cm from sea.Ip, 2 yr old ma.le 
f) 0-65 cm from sea.Ip, 40 yr old female 

Range from total length, mean from 1st 10 cm from scalp. Sharp increase in 
levels near tip of children's hair. 

J&pa.n 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yukawa, M.; Suauki-Yaaumoto, M.; Tana.Ira, S. 1084 Science of the Total Environment 38:'1 .. s• 

Cases 
Tissue Exposure Route Range Mean General Information 

0152 32 Not given 17.4+/-3 ug/g Cortex. Age had only slight influence if data not adjusted for gender. 
Kidney Dry wt 16-60 yr old Cauca.siana autopsied in 1070-1081. Also measured: heart wt, 

body wt, height. Selected from group of 60. Cancer, kidney failure, extensive 
wt loss cases excluded. West Virginia 
AAS 

SELENIUM; CADMIUM; ZINC; COPPER; AUTOPSIES; KIDNEYS; WEST VIRGINIA; HYPERTENSION; TRACE ELEMENTS 
Horva.th, D.J.; Barker, F.W.; Thayne, W.V.; Frost, J.L. lOS" Biological Trace Ele:rnent Research 6:225-236 

Cases 
Tissue Exposure Route Range Mean General Information 

9153 304 a.) Not given a.) 3.2<1+/-2.15 ug/g a) Smokers (8 or more cigarettes/day) 
Kidney Inhalation b) Not given b) 2.04+/-0.S7 ug/g b) Non1molrers &u.d those smoking 1 cigarettes or less/day 

Signific&ntly different p < .05. 

0-9• yr olds from 8 regional hospitals, Japan 
AAS 

0154 304 a) Not given &) S.11+/-12.2 ug/g a) Smokers (S or more cigarettes/day) 
Liver Inha.lation b) Not given b) 5.23+/-2.07 ug/g b) Nonsmokers and those smoking 1 cigarettes or less/day. 

0-94 yr olds from 8 regional hospitals, Japan 
AAS 

JAPAN; AUTOPSIES; HEART; KIDNEYS; LIVER; METALS; ZINC; POPULATION EXPOSURE; SMOKING; TOBACCOS; DELIBERATE EXPOSURE; COPPER; CADMIUM 

lwao, S.; Tsuchiya, K.; Sugita, M. 1083 Archive• of Environment&! Health 38(3):156-162 
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Copper 
74.4.0-50-8 
Cu 
AtW 68.54.8, MP 1088 C, BP 2505 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

0155 86 a) 2.0-12.5 ug/g a) 5.16 ug/g 
Liver b) 8.52-0.01 ug/g 

c) -/<2.0-15.0 ug/g 
b) 5.63 ug/g 
c) -/<6.51 ug/g 

d) 1.7-0.11 ug/g d) 5.51 ug/g 

General Information 

a) 1 oample per liver (36). AAS 
b) 1 sample from 12 of 36 liven, !OMS 
c) 2 samples f'rom 31 livers, 1 sample from 5, NA 
d) 1 sample from 24 of 36 liver1, voltammetry 

Normal tissues from autopsies. 

Baltimore, MD, Minneapolis, MN; Seattle, WA 
AAS; NA 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeieler, R.; Harri1on, S.H.; Wi•e, S.A. 108' Biological Trace Element Research 6:31-40 

Cases 
Tissue Exposure Route Range Mean General Information 

0156 116 a) 3.6-1'.2 mg/kg a) 6.113 +or- 2.64 mg/kg a) Females 
Liver b) 2.0-12.8 mg/kg b) 6.43 +or- 2.31 mg/kg b) Males 

Autopsies. Levels generally lower than those in other countries. No major 
regional vari•tions. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Picluton, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 11188 Journal of Analytical Toxicology 7:2-6 

Cases 
Tissue Exposure Route Range Mean General Information 

0167 a) Not given a) 0.4. ug/ml a) Approximate values in Australia, UK, New Zealand 
Mil Ir b) Not given b) 0.4.6 ug/ml b) Greece 

c) Not given c) 0.6 ug/ml c) Finland 
d) Not given d) 0.21 ug/ml d) Hungary 
e) Not given e) 0.2 ug/ ml e) Sweden 

Levels in Hungary, Sweden considered low. Levels from database containing 
data on "normal" levels of 15 elements in 7 tis11ues/fluids. Data selected by 
60 investigators in over 40 countries. Diet, environment both important in 
distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 

Iyengar, G.V. 1118' Science of the Total Environment 38:125 ... 131 
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Copper 
7440-60-8 
Cu 
AtW 63.646, MP 10S3 C, BP 2606 C, VP 1 mm Hg at 162S C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

IH6S a) 10 a) 1.4-3.6 mg/kg a) 2.3 +or- 0.6 mg/kg 
Milk b) 17 b) 0.0-4.S mg/kg b) 2.7 +or- 1.2 mg/kg 

c) 7 c) 0.17-3.6 mg/kg c) 1.0 +or· 1.16 mg/kg 
Dry wt Dry wt 

General Information 

a) Colostrum (ht or 2nd day poot partum) 
b) Tran•itional milk (3-S days postpartum) 
c) Mature milk (1-S mo postpartum) 

Slovenia, Yugo1davia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Koota, L.; Byrne, A.R.; D•rmelj, M. 1083 Science of the Total Environment 20:261-268 

Cases 
Tiaaue Exposure Route Range Mean General Information 

Dl6D 231 0.22-1.3" ug/g 0.77+/-0.20 ug/g 113 cases 
Placenta Wet wt Wet wt 

Nagoya, Japan, 1074-1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
T•ucbiya. 1 H.j Mitani, K.; Kodama, K.; Nalrata, T. HIS" Archive• of Environmental Health 30(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

Dl60 Review. Discussion of relationship to specificity of fetal effects, follow-up, 
Placenta possible mechanisms of toxicity. 

Specimens from TX, CA, UT, NC, AL, GA, NY, NJ 

PLACENTA; ALABAMA; BELGIUM; CALIFORNIA; GEORGIA; GERMANY; IOWA; JAPAN; MISSOURI; NEW JERSEY; NEW YORK; NORTH CAROLINA; OHIO; TENNESSEE; 
TEXAS; UNITED KINGDOM; UTAH; CADMIUM; COPPER; LEAD; MERCURY; MERCURY INORGANIC COMPOUNDS; MERCURY ORGANIC COMPOUNDS; ZINC; PREG-
NANCY; BEHAVIOR DISORDERS 
Miller, R.K. 108" American Journal of Industrial Medicine 4.:205-244 

-Cases 
Tissue Exposure Route Range Mean General Information 

IH61 231 0.14-1.31 ug/g 0.'1+/-17 ug/g 112 cases 
Umbilic .. I cord Wet wt Wet wt 

Nagoya, Japan, 1074-1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mit&ai, K.; Kodama, K.; Nakata, T. 1084 Archive• of Environmental Health 30(1);11-17 
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Copper 
7440-50-8 
Cu 
AtW 63.646, MP 1088 C, BP 2506 C, VP 1 mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0162 24 0.1-0.6 umol/day 0.2+/-0.1 umol/day Intake, men, 10.7 umol/day (range 13.2-36.7), women 20.6 umol/day (range 
Urine 10.2-47.8). Intake 64% of lower limit (3.5 umol/da.y). Average retention, -0.8 

umol/day, not significantly different from 0. No apparent health effects from 
deficiency. 

Healthy elderly (II men, 73.3-85.2 yr (mean 78.2), 13 women 60.7-85.5 yr 
(mean 75.8)) and younger controle, Southampton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 

Bunker, V.W.; Hinlro, L.J.; Law•on, M.S.; Clayton, B.E. 1084 American Journal of Clinical Nutrition 40:1006-1102 

Cases 
Tissue Exposure Route Range Mean General Information 

0168 0 a) Not given a) 60+/-3 ug/day a) Uncured 
Urine lnge1tion b) Not given b) 64+/-3 ug/day b) Cured, 49 mg/kg nitrite 

c) Not given c) 60+/-3 ug/day c) Cured, 47 mg/kg nitrite + 200 mg/kg erythorba.te 
S.E. 200 g/day cured or uncured sausage. 3 subjects/group, each set rotating to 

next group every 17 d. Pooled samples from day 6-15. 

Healthy, 21-27 yr old. Mean ht 180 cm, mean wt 78 kg 
AAS 

BIOAVAILABILITY; IRON; ZINC; COPPER; DELIBERATE EXPOSURE; METABOLISM; URINE; BLOOD SERUM; UNITED STATES 
Gteger 1 J.L.; Lee, K.; Graham, K.L.; Chinn, B.L.; Liebert, J.C. 1984 Journal of Agricultural and Food Chemi•try 32:861-865 

Cases 
Tissue Exposure Route Range Mean General Information 

0164 a) 31 a) 8.5+/-1.6-22.4+/·l.3 ug/I a) Not given a) Controh, non-exposed 
Urine b) 19 b) 70.l+/·2.2-90.l+/·1.7 ug/I b) Not given b) Patients with ltai-itai disease - renal damage and bone lesions 

c) 21 c) 84.o+/·1.4-102.8+/·1.6 ug/1 c) Not given c) Patients suspected of having disease. renal damage, no obvious bone le-
d) 20 d) 15.2+/·1.6-29.7+/-2.2 ug/I d) Not given sions 

d) Exposed - no bone or renal disorders 
Ranges of means. a)-d) environmentaJly exposed. b), c) and 5 ind) signifi-
cantly different from a) 

80-70 yr old women 
AAS 

URINE; BLOOD SERUM; ENVIRONMENTAL EXPOSURE; JAPAN; COPPER; CADMIUM; ZINC; KIDNEY DISEASES 

Nogawa., K.; Yamada, Y .; Honda, R.; Tsuritani, I.; Kobayashi, E.; lshisaki, M. 1084 Environmental Research 33:20-38 
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Copper 
7440-50-8 
Cu 
AtW 63.546, MP 1083 C, BP 2505 C, VP l mm Hg at 1628 C, 10 mm Hg at 1870 C 

Cases 
Tissue Exposure Route Range Mean 

0165 10 0.8-0.8 ug/hr Not applicable 
Urine Injection 

General Information 

0-24 hr, pealr (2.3 ug/hr) at 4 hr after 1-hr IV infusion of 20 mg EDTA/lrg in 
5% glucose. Range of means. 

Gun metal founders employed at factory 7-15 yr. Mean age 51 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 
Aono, H.; Araki, S. 1084 International Archives of Occupational and Environmental Health 55:13-18 

Cases 
Tissue Exposure Route Range Mean General Information 

0166 a) 232 a) Not given a) 221+/-215 ug/L a) Controls, (from general unexposed population} 
Urine b) 15 b) Not given b) 176+/-45 ug/L b) Possibly exposed (professionals, administrators, etc.) 

c) 22 c) Not given c) 175+/-37 ug/L c) Low-exposure (plant superintendent, supervisors, foremen, fingerlif1. oper-
d) 42 d) Not given d) 204+/-102 ug/L a tors) 
e) 10 e) not given e) 105+/-31 ug/L d) Moderate-exposure (equipment operators, laborors, drivers, maintenance 

workers, warehousemen) 
e) High-expo•ure (treating plant operator•) 

Employee• in wood treatment proces•. Exposures to chromated Cu ar•enate 
pr~1~rv11.tive•. Wood treaters: mean HH ug/l 
Controls: mean 221 ug/1. 

Hawaiians, Caucasians, Filipines, Japanese 
AAS 

WOOD PRESERVATIVES; ARSENIC; CHROMIUM; COPPER; URINE; HAWAII; COMPARATIVE EVALUATIONS; RACIAL STUDIES; OCCUPATIONAL EXPOSURE; HEALTH 
HAZARDS; INHALATION; OCCUPATIONAL HAZARDS 
Takahashi, W .; Pfenninger, K.; Wong, L. 1083 Archives of Environmental Health 38(4):200-H4 

Cases 
Tissue Exposure Route Range Mean General Information 

0167 6 a) Not given a) 0.5S +or- 0.22 mg a) After overnight fast 
Urine b) Not given b) 0.30 +or- 0.08 mg b) After standard brealrfast 

c) Not given c) 0.24 +or- 0.07 mg c) After 300 mg ferrous sulfate 
d) Not given d) 0.36 +or- 0.06 mg d) After antacid mixture (1200 mg Mg-hydroxide, 1350 mg Al-hydroxide, 

ISO mg simethicone) 
Excretion during 2• hr. Doses: 500 mg 

Healthy 22-30 yr olds, wt 66-77 lrg 
AAS 

ADULTS; RHEUMATOID ARTHRITIS; BLOOD PLASMA; URINE; DRUGS; COMPARATIVE EVALUATIONS 

Osman, M.A.; Patel, R.B.; Schuna, A.; Sundstrom, W.R.; Welling, P.G. 1083 Clinical Pharmacology &nd Therapeutics 33(4):4.65-470 
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Cotinine (8 CI); 2-Pyrrolidinone, I-methyl-5-(3-pyrldinyl-,(S)- (9 CI) 
486-56-6 
C10-Hl2-N2-0 
MW 176.21, 210-211 Cat 6 mm Hg 

Cases 
Tissue Exposure Route Range Mean 

0168 211 5-188 ng/ml Not given 
Amniotic fluid Inhalation 

General Information 

Smoker1. 16-24. wk gestation. 

AMNIOTIC FLUID; PLACENTA; BLOOD SERUM; MILK; URINE; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; INFANTS; NICOTINE; PREGNANCY; 
SMOKING; LACTATION; DRUGS 

Luck, W.; Nau, H. 1!184. New England Journal of Medicine 311(10):672 

Cases 
Tissue Exposure Route Range Mean General Information 

0160 a) 187 a) 200-6000 nmol/1 a) 1005+/-1321 nmol/1 a) Smolrers, 22.8+/-12.5 cigarettes/d 
Blood, plasma b) 181 b) 0-750 nmol/1 b) 25+/-78 nmol/1 b) Non-smokers 

Inhalation Order of sensitivity in di1tinguishing group1: plasma, cotinine, blood car-
boxyhemoglohin, thiocyanate 

187 smokers in voluntary smoking-reduction campaign. 181 non-smokers 
matched for age and sex. 
GC 

BLOOD PLASMA; DELIBERATE EXPOSURE; AUSTRALIA; ADULTS; COMPARATIVE EVALUATIONS; HEMOGLOBINS; THIOCYANATES; NICOTINE; BIOACCUMULA-
TION; BIOLOGICAL MONITORING; HEALTH HAZARDS; INHALATION; METABOLITES; SMOKING; TOBACCOS 
Pojer, R.; Whitfield, J.B.; Poulus, V.; Eckhart, I.F.; Richmond, R.; Hensley, W.J. 108" Clinical Chemistry 30(8);1377-1380 

Cases 
Tissue Exposure Route Range Mean General Information 

0170 6 4.7+/-7.2-60.l+/-0.8 ng/ml Not applicable 0-72 min, steady ri11e to plateau levels for next 60 min. 
Blood, plasma Inhalation 

Healthy volunteers, 25 .. 37 yr old, 3 males, 3 females, moderate (20-30 
cigarettes daily) smokers 
GC 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; STIMULANTS; HEMOGLOBINS; NICOTINE; THIOCYANATES; BIOACCUMULATION; 
BIOINDICATORS; HEALTH HAZARDS; INHALATION; METABOLISM; SMOKING; TOBACCOS; SALIVA; DRUGS 
Hopkins, R.; Wood, L.E.; Sinclair, N.M. 1084. Clinical Pharmacology and Therapeutics 36(6):788-705 

Cases 
Tissue Exposure Route Range Mean General Information 

0171 a) 27 a) 15-233 ng/ml a) Not given a) Umbilical cord at birth 
Blood, serum b) 8 b) 5-30 ng/ml b) Not given b) 3-6 d old. Breast-fed 

Inhalation Mothers smoked. No passive smoking. 
Ingestion 

0172 23 12-222 ng/ml Not given 1 wk-3 mo lactation. Smokers. 
Milk Inhalation 

(next page) 
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Cotlnlne (8 CI); 2-Pyrrolldinone, l-methyl-5-(8-pyrldinyl-,(S)- (9 CI) 
486-56-6 
ClO-H l2-N2-0 
MW 176.21, 210-211 C at 6 mm Hg 

{continued) 

Tissue 
Cases I 

Exposure Route Range I Mean 

0173 a) 3 I a) 40-100 ng/ml I a) Not given 
Placenta b) 17 b) 10-131 ng/ml b) Not given 

Inhalation 

I General Information 

I a) 10 wk gestation 
b) At birth 

Smokers. 

AMNIOTIC FLUID; PLACENTA; BLOOD SERUM; MILK; URINE; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; INFANTS; NICOTINE; PREGNANCY; 
SMOKING; LACTATION; DRUGS 
Luclr, W.; Nau, H. 1084 New England Journal of Medicine 311(10):672 

Cases 
Tissue Exposure Route Range Mean General Information 

1117' a) 13 a) 0 a) O a) No reported expo•ure to tobacco •moke within previoua week 
Saliva b) 27 b) 0-3 ng/ml b) II ng/ml b) At lea.et ~ exposure• in previous ~•hr. 4 infant• had no meaaurable 

Inhalation Medians amount. Significant, direct doae-responae rela.tion to number of cigarettes 
smoked by mother. 

< 1 yr olds, NC, excluded infant• breast-fed by smoken 
RIA 

SALIVA; URINE; ENVIRONMENTAL EXPOSURE; NORTH CAROLINA; INFANTS; COMPARATIVE EVALUATIONS; NICOTINE; SMOKING; METABOLITES; INHALATION; 
DRUGS 
Greenberg, R.A.; Haley, N .l.; Etzel, R.A.; Loda, F.A. 1984 New England Journal of Medicine 310(17):107S-l078 

Cases 
Tissue Exposure Route Range Mean General Information 

0175 12 l0-S7 ng/ml Not given 3-6 d old•, breaatfed. Mothers smoked. No pas1ive •molring. Levels also given 
Urine Ingestion in responding letter. 

AMNIOTIC FLUID; PLACENTA; BLOOD SERUM; MILK; URINE; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; INFANTS; NICOTINE; PREGNANCY; 
SMOKlNG; LAOTATlON; DRUGS 
Luclr, W .; Nau, H. 198' New Engla.nd Journal of Medicine 311(10):672 

Cases 
Tissue Exposure Route Range Mean General Information 

0176 a.) 18 a) O-l2S ng a) "ng a) No reported expoeure to tobacco smoke within previoue week. 2 infa.ot• 
Urine b) 28 b) 41-1885 ng b) 351 ng with 63 and 125 ng/mg might have had single unreported exposures 

Inhalation /mg creatininc /mg creatinine b) At least 2 exposures in previous 24 hr. Signi6.ca.nt, direct doec-re1pou.ee 
Medians relation to number of cigarette• amolred by mother. More uacful indic:ator 

than nicotine of chronic exposure in young. 

< 1 yr olds, NC, excluded infants breast-fed by smoke re 
RIA 

SALIVA; URINE; ENVIRONMENTAL EXPOSURE; NORTH CAROLINA; INFANTS; COMPARATIVE EVALUATIONS; NICOTINE; SMOKING; METABOLITES; INHALATION; 
DRUGS 
Greenberg, R.A.; Haley, N.J.; Etzel, R.A.; Loda, F.A. 1084 New England Journal of Medicine 310(17):1075-1078 
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Cotlnlne (8 CI); 2-Pyrrolldlnone, l-methyl-5-(S-pyrldinyl-,(S)- (9 CI) 
486-66-6 
010-H 12-N2-0 
MW 176.21, 210-211 Cat 6 mm Hg 

Cases 
Tissue Exposure Route Range Mean 

11177 6 a) Not given a) 0.61+ /-0.07 ug/ml 
Urine Inhalation b) Not given b) 0.29+/-0.04 ug/ml 

General Information 

a) Before smoking 
b) 24 hr after smoking 1 cigarette. 

Healthy volunteers, 25-37 yr old, 3 males, 3 female8, moderate (20-30 
cigarettes daily) 8mokers 
GO 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; STIMULANTS; HEMOGLOBINS; NICOTINE; THIOCYANATES; BIOACCUMULATION; 
BIOINDICATORS; HEALTH HAZARDS; INHALATION; METABOLISM; SMOKING; TOBACCOS; SALIVA; DRUGS 

Hopkins, R.; Wood, L.E.; Sinclair, N.M. 1984 Clinical Pharmacology and Therapeutics 36(6) :788-796 

Cases 
Tissue Exposure Route Range Mean General Information 

0178 a) 101 a) Not given a) S.6+/-1.3 ng/ml a) Non-smokers, married to non-smokers, exposed to smoke 11.0+/-1.2 
Urine b) 20 b) Not given b) 26.2+/-14.8 ng/ml hr/wk 

Inhalation S.E. b) Non-8mokers married to smokers, exposed to smoke 23.2+/-•.I hr/wk 
Significant difference p <o.os. 

URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; ADULTS; SMOKING; INHALATION 

Wald, N .; Ritchie, C. 11184 Lancet 1 (8386):1067 

Cases 
Tissue Exposure Route Range Mean General Information 

9179 763 a) Not given a) 0.61+/-0.09 ug a) 200 nonsmokers, no smokers in home 
Urine Inhalation b) 0.31+/-0.08-1.66+/-0.67 ug b) 0.79+/-0.10 ug b) 272 nonsmokers, smokers in home 

c) 6.9-10.6 ug c) 8.67+/-0.39 ug c) 201 smokers 
d) Not given d) 0.22+/-0.07 ug d) 76 nonsmokers, no smokers in workplace 
e) 0.24+/-0.06-0.98+/-0.23 ug e) 0.72+/-0.10 ug e) 201 nonsmokers, 1->6 smokers in workplace 
f) Not given f) 0.12 ug f) 38 nonsmokers, no smokers in home or workplace 
g) Not given g) 1.46 ug g) 10 nonsmokers, smokers in home (>20 cigarettes/d) & smokers in work-

/mg c.reatiuine /mg creatinine place (>6 cigarettes/d) 
Significant differences: d) from e) and f) from g), p<0.05. Some values esti-
mated from graph. Data also comparing nonsmokers living in rural and urban 
areas. 

472 nonsmokers (42.0+/-18.0 yr old men and 46.7+/-26.0 yr old women) and 
291 smokers (42.7+/-16.0 yr old men and 62.6+/-16.6 yr old women), Japan 
RIA 

URINE; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; SMOKING; INHALATION 

Matsukura, S.j Taminato, T.; Kitano, N.; Seino, Y.; Hamada, H.; Uchihashi, M.; Nakajima, H.; Hirata, Y. 1084 New England Journal of Medicine 311(13):828-832 
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Creatlne (8 CI); Glycine, N-(amlnolmlnomethyl)-N-methyl- (9 CI) 
57-00-1 
C.f.-Hll-N3-0:1 
MW 131.1.f. 

Cases 
Tissue Exposure Route Range Mean 

1>180 100 a) Not given a) 0.10+/-o.oa mmol/I 
Blood, pla.•ma b) Not given b) 0.04+/-0.001 mmol/I 

11181 100 a) Not given o.) 3.56+/-0.2 mmol/I 
Urine b) Not given b) 0.24+/-0.006 mmol/I 

General Information 

a) 50 patients with uremia 
b) 50 normal controls 

Enzymatic 

a.) 50 pa.tienta with ducenne muscular dystrophy 
b) 50 normal controls 

Enzymatic 

URINE; BLOOD PLASMA; MUSCLES; ITALY; KIDNEY DISEASES; NEUROMUSCULAR DISEASES; AMINO ACIDS; BIOJNDICATORS; BIOLOGICAL MONITORING; 
METABOLISM; METABOLITES 

Mu••ini, E.; Colombo, L.; De Ponte, G.; Marcucci, F. 108.f. Journal of Chromatography 305:450-455 

Creatlnlne (8 CI); 4H-Imlda.101-4-one, 2-amlno-1,5-dlhydro-l-methyl- (9 CI) 
60-27-6 
C.f...HT-N3-0 
MW 113.12 

Cases 
Tissue Exposure Route Range Mean 

0182 100 a) Not given a) 0.74+/-0.02 mmol/I 
Blood, plasma b) Not given b) O.O!l+/-0.001 mmol/I 

0183 100 a) Not given a) 3.30+/-0.2 mmol/1 
Urine b) Not given b) 6.50+/-0.5 mmol/I 

General Information 

a) 50 patients with uremia 
b) 50 normal controls 

Enzymatic 

a) 50 patients with duchenne muscular dystrophy 
b) 50 normal controls 

Enzymatic 

URINE; BLOOD PLASMA; MUSCLES; ITALY; KIDNEY DISEASES; NEUROMUSCULAR DISEASES; AMINO ACIDS; BIOINDICATORS; BIOLOGICAL MONITORING; 
METABOLISM; METABOLITES 
Mussini, E.; Colombo, L.; De Ponte, G.; Marcucci, F. 11184. Journ"l of Chromatography 305:450-455 
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Cyclohexane, 1,2,3,4,5,6-hexachloro-, alpha- (8 CI); Cyclohexane, 1,2,3,4,5,6-hexachloro-, (lalpha,2alpha,3beta,4alpha,5beta,6beta)- (9 Cl) 
310-84-6 
C6-H6-Cl6 
MW 200.83, MP 150.5-160 C, BP 288 C, VP 0.02 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

018-1. 113 a) Not given a) 2.2+/--1..-1. ug/I a) Mothers, Zagreb, 16 positive samples 
Blood, serum b) Not given b) 3.0+/--1..-1. ug/I h) Children, Zagreb, 21 positive samples 

c) Not given c) 1.11+/-2.5 ug/I c) Mothers, Titov Veles, 14 positive samples 
d) Not given d) 2.7+/-3.5 ug/I d) Children, Titov Veles, 20 positive sample1 
e) Not given e) t.'+/-3.5 ug/I e) Mothers, Pula, 0 poaitive samples 
f) Not given f) 1.11+ /-5.2 ug/I f) Children, Pula, 0 positive samples. 

Mothen, newborns, during 1078-81. 1-2 days postpartum. U. of Zagreb, Med-
ic:al Center Jitov Veles, Medical Center Pula, Yugoslavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; ODO; ODE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Bazulic, D.; Stampar-Plasaj, B.; Bujanovic, V.; Stojanovski, N.; Nastev, B.; Rudelic, l.i Sisul, N.; Zuzek, A. 108.j, Bulletin of Environmental Contamination and Toxicology 32:265-
l~~o 

Cases 
Tissue Exposure Route Range Mean General Information 

11185 a) 5.j, a) Not detected-0. 78 ppm a) 0.10 +or- 0.23 ppm a) Hawaii 
Mil Ir b) 102 b) Not detected-0.85 ppm b) 0.10 +or- 0.18 ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive residues"'. 

1079-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DOD; ODE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATEO BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahib.ua, S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

11186 a) 20 a) 0.004-0.010 mg a) 0.006+/-0.003 mg a) Umea, north coast 
Mil Ir b) 20 b) 0.003-0.013 mg b) 0.006+/-0.003 mg b) Osterund, middle 

c) 20 c) 0.004-0.01' mg c) 0.007+/-0.003 mg c) Stockholm, east coa11t 
d) 20 d) 0.002-0.011 mg d) 0.006+/-0.003 mg d) Gothenburg, west coast 
e) 20 e) 0.008-0.017 mg e) 0.011+/-0.002 mg e) Lund, south 

/lrg fat /lrg fat Range of IS samples from mothers in each area. Samples pooled, milk col-
lected 3-S days postpartum. 

1077-70, Sweden 
GC-EC 

SWEDEN; MILK; ODE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 

Noren, K. 1083 Ambio 12(1):4"--1.6 
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Cyclohexane, 1,2,3,4,5,6-hexachloro-, beta- (8 CI); Cyclohexane, 1,2,3,4,5,6-hexachloro-, (lalpha,2beta,3alpha,4beta,5alpha,6beta)- (9 CI) 
310-86-7 
C6-H6-Cl6 
MW 290.83, MP 314-316 C (sublimes), BP 60 C at 0.58 mm Hg, VP 0.006 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11187 a) 91 a) Not detected-3430 ng/g a) 136+/-474 ng/g a) King11ton 
Adipose b) 8' b) 10-680 ng/ g b) 66+/-86 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. Significantly different. 
In general, residue values in entire 11urvey of 20 compounds slightly higher in 
Kingston. No 1ignificant difference• by sex 

Autopsies, unembalmed cadavers, 11/70-1/81, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William•, D.T.; LeBel, G.L.; Junkins, E. 1084 Journal of Toxicology and Environmental Health 13:19-29 

Cases 
Tissue Exposure Route Range Mean General Information 

9188 16 a) Not given a) 4.1 ng a) 7 d after parturition 
Millr b) Not given b) 6.6 ng b) 14 d 

c) Not given c) 5.2 ng c) 28 d 
d) Not given d) 4.6 ng d} 4.2 d 
e) Not given e) 3.6ng e) 56 d 
f) Not given f) 3.2 ng f) 70 d 
g) Not given g) 3.'T ng g) 84 d 
h) Not given h) 3.3 ng h) 118 d 

/g whole blood Average of samples collected at each time period. No correlation between lev ... 
els in milk and blood. Accumulation of residue in in.Cant body fat theoreti· 
cally estimated to increase rapidly during 1st 3 mo of breastfeeding, eventu-
ally equal to or greater than adult levels 

Mothers, mean age 35+/-2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adams, B.R.; Davies, D.J.; Turton, D. 1984 Archives of Environmental Contamination &nd Toxicology 13:217-228 

.... 
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Cyclohexane, 1,2,3,4,5,6-hexachloro-, beta- (8 CI); Cyclohexane, 1,2,3,4,5,6-hexachloro-, (lalpha,2beta,3alpha,4beta,6alpha,6beta)- (9 CI) 
319-85-7 
C6-H6-Cl6 
MW 290.83, MP 31'·315 C (1ublime1), BP 60 C at 0.58 mm Hg, VP 0.005 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9189 a.) 20 a.) 0.079-0.18 mg a) 0.12+/-0.026 mg a) Umea, north coast 
Milk b) 20 b) 0.065-0.11 mg b) 0.078+/-0.014 mg b) 01terund, middle 

c) 20 c) 0.11-0.25 mg c) 0.16+/-0.036 mg c) Stockholm, eaat coast 
d) 20 d) O.OOo&-0.16 mg d) o.12+/-0.021 mg d) Gothenburg, west coast 
e) 20 e) 0.14-0.22 mg e) 0.17+/-0.022 mg e) Lund, south 

/kg fat /kg fat Range of 15 samples from mothers in each area. Samples pooled, milk col-
lected 3-S days postpartum. Levels in Stockholm, Lund 1ignificantly different 
(p=0.01) from Gothenbrug, Umea, Ooterund. 

1977-79, Sweden 
GC-EC 

SWEDEN; MILK; DDE; DDT; DIELDRIN ; HEXACHLOROCYOLOHEXANE; HEXAOHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 

Noren, K. 108S Ambio 12(1):-&4-46 

Cases 
Tissue Exposure Route Range Mean General Information 

9190 a) 54 a) Not detected-2.6 ppm a) o.oso+/-0.075 ppm a) Hawaii 
Milk b) 102 b) Not detected-0.-&7 ppm b) 0.096+/-0.080 ppm b) Mainla.nd USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive re1idues. 

1979-80 
GO 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DDD; DDE; DDT; DIELDRIN; HEP-
TAOHLOR EPOXIDE; HEPTAOHLOROOYOLOHEXANE; HEXAOHLOROBENZENE; LINDANE; NONAOHLOR; OXYCHLORDANE; POLYOHLORINATED BIPHENYLS; PES-
TIOIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talcei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1983 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

9191 a.) 57 a) 0.02-0.28 mg/kg fat a) 0.08 mg/kg fat a) Samples from Copenhagen (10), Naestved (8), Odense (11), Bornholm 
Milk, fat b) 4 b) 0.10-0.26 mg/kg fat b) 0.19 mg/kg fat (10), Sonderborg (8), Aalborg (10). Foremilk and hindmilk collected 

May-Dec 1982, 4-113 day• postpartum 
b) Pools of equal parts from 0 mothers, Copenhagen, Feb 1082 

Levels declined with number of parturitions, were higher in pooled than in 
individual samples. No immediate health risk to infants. 

Mother• with normal, healthy babies, 10 with low wt babies, Denmark 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
OHLOROBENZENES; DDE; DDT; DIELDRIN; HEXAOHLOROOYOLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Andersen, J.R.; Orba.ek, K. 1984 Ambio 13(4):266-268 
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Cyclohexane, l,2,3,4,5,6-hexachloro-, gamma- (8 CI); Cyclohexane, 1,2,3,4,5,6-hexachloro-, (lalpha,2alpha,3beta,4alpha,5alpha,6beta)- (9 CI) 
58-89-0 
C6-H6-Cl6 
MW 200.85, MP gamma-isomer crystals 112.5 C, BP 323.4 C, 176.2 Cat 10 mm Hg, VP 0.14 mm Hg at 40 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0102 03 a) Not given a) 3.7+/-2.0 ug/l 1) Mothers, Zagreb, 25 positive •ample• 
Blood, serum b) Not siven b) 6.0+/-8.0 ug/l b) Children, Zagreb, 26 positive samples 

c) Not given c) 3.7+/-4.0 ug/l c) Mothen:, Titov Veles, 18 positive samples 
d) Not siven d) 6.0+/-9.6 ug/l d) Children, Titov Veles, 23 positive samples 
e) Not given •) 1.7+/-3.2 ug/l e) Mothers, Pula, 15 positive sample• 
f) Not given f) 2.6+/-4.9 ug/l f) Children, Pula, 12 positive sample• 

Significant difference•: f) and b) (P<0.01), f) and d) (P<0.06). 

Mothers, newborns, during 1078-SL 1-2 days postpartum. U. of Zagreb, Med-
ical Center Jitov Veles, Medical Center Pula, Yugoalavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; DDD; DDE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Bazulic, D.; Stampar-Plasaj, B.; Bujanovic, V.; Stojanovski, N.; Nastev, B.; Rudelic, I.; Si•ul, N.; Zuzek, A. 1984 Bulletin of Environment&} Contamination and Toxicology 32:265-
l~~a 

Cases 
Tissue Exposure Route Range Mean General Information 

9193 Review. Level• after occupational expo•ures to trace metals, •olvent•, and 
Mil Ir halogenated hydrocarbons, di•cussed in terms of milk partition factors, poten-

tial infant exposures, pos•ible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4:259-281 

Cases 
Tissue Exposure Route Range Mean General Information 

9194 57 0.01-0.03 mg/kg fat Not given Samples from Copenhagen (10), Naeotved (8), Odense (11), Bornholm (10), 
Millr, fat Sonderborg (8), Aalborg (10). Foremillr and hindmillr collected May-Dec 

1982, 4.-113 days postpartum. Detected in 6 of 57 samples. 

Mothers with normal, healthy babies, 10 with low wt babies, Denmark 
GC-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; DDE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Andersen, J.R.; Orbaek, K. 1984 Ambio 13(4):266-268 

..... 
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Cyclopenta(c)furo(3',:1':4,5)furo(2,S-
h)(l)benzopyran-l,11-dlone, 2,S,6aalpha,9aalpha-tetrahydro-4-methoxy- (8 CI) Cyclopenta(c)furo(S',2':4,5)furo(2,S-h)(l)benzopyran-l,ll-dione, 
:l,3,6a,9a-tetrahydro-4-methoxy-, (6aR-cis)- (9 CI) 
1162-66-8 
C17-Hl2-06 
MW 312.3, MP 268-260 C 

Cases 
Tissue Exposure Route Range Mean Genera.I Information 

0106 a) 20 a) 20-66 pg/ml a) 33.6+/·1'.6 pg/ml a) Detected in 5 of 20 f'asting blood samples 
Blood, eerum b) 80 b) 20-1160 pg/ml b) 218.1+/·268.3 pg/ml b) Detected in 20 of 80 .ample• taken after lunch 

Level• considered low in all but 4 sa.mples with >soo pg/ml 

Healthy 20-63 yr old Japanese males. Osake and Kobe. 
RIA; HPLC 

AFLATOXINS; BLOOD SERUM; JAPAN; MEASUREMENT METHODS; CARCINOGEN; ENVIRONMENTAL EXPOSURE 

T•uboi, S.; Nakagawa, T.; Tomita, M.; Seo, T.; Ono, H.; Kawamura, K.; lwamura, N. 1084 Cancer Research 44:1231-1234 

Cyclopropanecarboxyllc acid, S-(2,2-dlchloroethenyl)-2,2-dimethyl-, cyano(S-phenoxyphenyl)methyl ester 
62816-07-8 
C22-H l O-Cl2-N-03 
MW 416.3, MP 60 C, VP 3.8XlO(E-8) mm Hg at 70 C 

Cases 
Tissue Exposure Route Range Mean Genera.I Information 

11106 4 a) 40-62% a) 49% a) Metabolite, cis-methyl ester of t:ydopropaneca.rboxylic acid 
Urine lnge•tion b) 66-88% b) 78% b) Metabolite, trans-itiomer 

Single dose 0.25-1.5 mg 1:1 cis/trans mixture. % excreted 24 hr 

Males 
HPLC; GC; GC-MS 

URINE; DELIBERATE EXPOSURE; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; INSECTICIDES; METABOLITES; METABOLISM 

Eadoforth, C.V.; Baldwin, M.K. 1083 Xenobiotica 13(2):67-72 

..... 
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DDT, total (No postings In CHEMLINE). 
Cl'-HG-016 
MW 35.f..50 

Cases 
Tissue Exposure Route Range 

G1G7 106 a) Not given 
Adipose lnge1tion b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 
i) Not given 
j) Not given 

Mean General Information 

a) 0.36+ /-0.23 mg/kg a) Men, whole country 
b) o.31+/-0.18 mg/kg b) Women, whole country 
c) o.50+/-0.23 mg/kg c) Men, South Finland 
d) 0.30+/-0.16 mg/kg d) Wome< South Finland 
e) 0.04.+/-0.00 mg/kg e) Men, /=1 fish meal/mo 
f) 0.16+/-0.0G mg/kg f) Women </=1 fish meal/mo 
g) o.21+/-0.10 mg/kg g) Men, 2-3 fish meals/mo 
h) 0.29+/-0.19 mg/kg h) Women, 2-3 fish meals/mo 
i) 0.30+/-0.18 mg/kg i) Men, > /=4. fish meals/mo 
j) 0.2o+/-0.18 mg/kg j) Women, > /=.f. fish meals/mo. 

Hospital patients and accidental fata.lities, 2 mo-91 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mus•alo-Rauhamaa, H.; Pyyaslo, H.; Moilanen, R. 108.f. Journal of Toxicology and Environmental Health 13:680-704. 

Cases 
Tissue Exposure Route Range Mean General Information 

GIGS a) .f.3 a) Not given a) 7 . .f.9 ppm a) 197.f. 
Adipose b) .f.5 b) Not given b) 4..4.6 ppm b) 1976 

c) 92 c) Not given c) 3.8.f. ppm c) 1981 
Levels higher in 40-60 yr olds than in 30 yr olds. Men higher than women. 
Use of organochlorine pesticides restricted for about 10 yr. 

so->eo yr olds, Matsuyama City, Japan 
GC-EC 

JAPAN; ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; DDT; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLY-
CHLORINATED BIPHENYLS; PESTICIDE RESIDUES; POPULATION EXPOSURE 
Mori, Y.; Kilruta, M.; Okinaga, E.; Okura, T. 1083 Bulletin of Environmental Contamination and Toxicology 30:7 4-79 

Cases 
Tissue Exposure Route Range Mean General Information 

GlOO 93 a) Not given a) 671. 7 ug/I a) Mothers, Zagreb 
Blood, 1erum b) Not given b) .f.32.2 ug/I b) Children, Zagreb 

c) Not given c) 2107.7 ug/I c) Mothers, Titov Veles 
d) Not given d) l.f.38.6 ug/I d) Children, Titov Veles 
e) Not given e) 554..3 ug/I e) Mothers, Pu la 
f) Not given f) 14.91.2 ug/I f) Children, Pula 

Total DDT=p,p'-DDT+o,p'-DDT+l.lU (p,p'=DDE+p,p'-DDD). 

Mothers, newborns, during 1978-81. 1-2 days postpartum. U. of Zagreb, Med-
ical Center Jitov Veles, Medical Center Pula, Yugoslavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; DDD; DOE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Bazulic, D.; Stampar-Plasaj, B.; Bujanovic, V.; Stojanovslrit N.; Nastev, B.; Rudelic, I.; Sisul, N.; Zuzek, A. 
1~~· 

1984. Bulletin of Environmental Contamination and Toxicology 32:265-
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DDT, total (No postings in CHEMLINE). 
Cl.j,-H0-016 
MW 354..f>O 

Cases 
Tissue Exposure Route 

0200 
Milk 

Range Mean General Information 

Review. Levels after occupational exposures to trac:e metals, solvents, and 
halogenated hydrocarbons, discuiu;:ed in terms of milk partition factors, poten-
tial infant exposures, pouible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1088 America.n Journal of Industrial Medicine 4:250-281 

Cases 
Tissue Exposure Route Range Mean General Information 

0201 Review. Chemicals found in occupational exposures are discussed in terms of 
Milk milk partition factors, potential infant exposures and post1ible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 1088 American Journal of Industrial Medicine 4::250-281 

Cases 
Tissue Exposure Route Range Mean General Information 

0202 a) 6.j, a) 0.032-0.62 ppm a) 0.16+/-0.008 ppm a) Hawaii 
Milk b) 102 b) Not detected-1.7 ppm b) o.10+/-0.20 ppm b) Mainland USA 

Sampled up to 1 mo pof!ltpartum. Lipid basis. Mean of positive residues. 

1079-80 
GO 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DOD; ODE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BJPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination and Toxicology 30:606-613 
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DDT, total (No postings in CHEMLINE). 
Cl4-H9-Cl5 
MW 854.50 

Cases 
Tissue Exposure Route Range 

9208 a) 20 a) 0.25-0 . .f.6 mg 
Milk b) 20 b) 0.19-0 . .U mg 

c) 20 c) 0.27-0.46 mg 
d) 20 d) 0.21-0.39 mg 
e) 20 e) 0.21-0.83 mg 

/kg fat 

Mean General Information 

a) 0.80+/-0.06 mg a) Umea, north coast 
b) 0.27+/-0.05 mg b) Osteround, middle 
c) 0.85+/-0.06 mg c) Stockholm, ea.st coa.st 
d) 0.81+/-0.06 mg d) Gothenburg, west coast 
e) 0.26+/-0.04 mg e) Lund, south 

/kg fat Range of 16 samples from mothers in each area. Samples pooled, milk col-
lected 8-5 days postpartum. Levels p,p'-DDT + p,p'-DDE in Stockholm, 
Lund significantly different (p=0.05) from Umea, Ostenund. 

1977-79, Sweden 
GC-EC 

SWEDEN; MILK; ODE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Noren, K. 1088 Ambio 12(1):44-46 

Cases 
Tissue Exposure Route Range Mean General Information 

9204. 8 a) 0.19-0.20 mg/kg a) o.10+/-0.005 mg/kg a) Successive fractions, 1 nursing period, mother A 
Milk b) 0.094-0.18 mg/kg b) 0.12+/-0.007 mg/kg b) Successive fractions, 1 nursing period, mother B 

c) 0.16-0.17 mg/kg c) 0.165+/-0.005 mg/kg c) Each nursing period for 24 hr, mother C 
d) 0.14.-0.16 mg/kg d) Not given d) Sample lX/wk, 4 wk, mother C 

Fat basis 

GC 
ADULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 

Noren, K. 1988 Archives of Environmental Contamination and Toxicology 12:277-283 

Cases 
Tissue Exposure Route Range Mean General Information 

0205 50 a) <0.0001-0.0033 mg/kg a) o.0012+/-0.0010 a) Milk 
Milk b) <o.ooa-0.10 mg/kg mg/kg b) Milk fa.t (mea.n of 3.7%) 

b) 0.086+/-0.026 mg/lrg Nonsmokers, 22-38 yr old, ht 152-180 cm, wt 48-90 kg, 1-4" children, Finland. 
GC/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; ODE; ODD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wickstrom, K.; Pyysa.lo, H.; Simes, M.S. 1988 Bulletin of Environmental Contamination and Toxicology 31:251-256 
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Dibenso-p-dioxin, 2,3,7,8-tetrachloro- (8 CI); Dibenzo(b,e)(l,4)dioxln, 2,3,7,8-tetrachloro- (9 CI) 
1746-01-6 
Cl2-H4-Cl4-02 
MW 322, MP 305 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9'206 a.) 3 a.) Not detected-Ill> ppt a.) Not given a.) Hea.vily expo .. d. Range of 20-173 ppt by capilla.ry column GC/MS 
Adipose b) 6 b) Not detected-8 ppt b) Not given (CCGC/MS) 

c) 1::1 c) Not detected-13 ppt c) Not given b) Lightly expooed. Range of ND-18 ppt in 8 oa.mpl .. rete•ted by 
d) 10 d) Not detected-14 ppt d) Not given CCGC/MS 
e) 3 e) 4-6 ppt e) Not given c) PoHibly expooed. Ra.nge of ND-6 ppt in ::I oamplea retested by 

CCGC/MS 
d) Controls. Range of ND-20 ppt in S sample• reteoted by CCGC/MS 
e) USAF researchers. Ra.nge of 10-24 ppt in 2 sample• reteoted by 

CCGC/MS. 

All military: Vietnam veterans, control1 with no Vietnam service 
GC/MS 

ADIPOSE TISSUE; BIOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ENVIRONMENTAL EXPOSURE; PESTICIDES 

Gron, M.L.; Lay, J.O., Jr.; Lyon, P.A.; Lippetreu, D.; Kaugao, N.; Harless, R.L.j Taylor, S.E.; Dupey, A.E., Jr. 11>84 Environmental Research 38:261-268 

Dlethylamine, N-nltroso- (8 CI); Ethanamlne, N-ethyl-N-nltroso- (9 CI) 
55-18-5 
C4-H 10-N2·0 
MW 102.14, BP 175-177 C 

Cases 
Tissue Exposure Route Range Mean 

1>207 a) 4 a) Not detected-0.4 ug/l a) Not given 
Blood b) 9 b) Not detected-0.3 ug/l b) Not given 

c) 10 c) Not detected-0.3 ug/l c) Not given 
Ingestion 

General Information 

a) Lab worker• handling nitrosamines 
b) Other lab workers 
c) Non-lab workers 

After meal, no fish, cured meat, fruit (excludes ascorbic acid) 

26-60 yr old nonsmokers 
GC/MS 

ADULTS; UNITED KINGDOM; BLOOD; COMPARATIVE EVALUATIONS; FOODS; MEAT; VEGETABLES; DIETS; ENVIRONMENTAL EXPOSURE; DELIBERATE EXPOSURE; 
OCCUPATIONAL EXPOSURE 
Gough, T.A.; Webb, K.S.; Swann, P.F. 1983 Food and Chemical Toxicology 21(2):151-156 

Cases 
Tissue Exposure Route Range Mean General Information 

0208 3 2·20 ng/ml 14.5 ng/ml Tobacco chewers. Compounds from tobacco or formed in eitu by nitroea-
Saliva Ingestion tion of alkaloids. No N-nitro•o compounds in non-chewers. Not detected in 

4 other cases 

25-4.0 yr old habitual tobacco chewers and controls (non-chewers) 
Oral cavities of chewers may be constantly exposed to nitroso compounds. 
Chewing has been associated with oral cancer 
GLC-TEA; HPLC 

SALIVA; DELIBERATE EXPOSURE; INDIA; NITROSAMINES; TOBACCOS 

Sipahima.lani, A.T.; Chadha, M.S.; Bhidi, S.V.; Pratap, A.I.; Nair, J. 1984 Food a.nd Chemical Toxicology 22(4):261-264 
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Dimethylamine, N-nitroso- (8 CI); Methanamine, N-methyl-N-nitroso- (9 CI) 
62-76-0 
C2-H6-N2-0 
MW 74.1, BP 162 C 

Cases 
Tissue Exposure Route Range Mean 

0200 a) 1 a) o.r.-0.2 ug/l a) Not given 
Blood b) 1 b) 0.6-0.4. ug/I b) Not given 

c) 4 c) 0.1-1.1 ug/I c) 0.5 ug/I 
d) 0 d) 0.2-0.8 ug/I d) 0.4. ug/I 
e) 10 c) 0.3-0.8 ug/I e) 0.5 ug/I 

Ingestion 

General Information 

a) 1 and 8 hr after te•t meal. Nooe before meal 
b) 1 and 3 hr after test meal. 0.3 ug/l before meal 
c) Lab worlrer1 handling nitro1amine1, after meal, no fi1h, cured meat, fruit• 

(i.e. ascorbic acid) 
d) Other lab workers, same meal 
e) Controls, same meal 

Te1t meal: bacon, spinach, beer, bread 

26-50 yr old non1mokero 
GC/MS 

ADULTS; UNITED KINGDOM; BLOOD; COMPARATIVE EVALUATIONS; FOODS; MEAT; VEGETABLES; DIETS; ENVIRONMENTAL EXPOSURE; DELIBERATE EXPOSURE; 
OCCUPATIONAL EXPOSURE 
Gough, T.A.; Webb, K.S.; Swann, P.F. 1083 Food and Chemical Toxicology 21(2):151-156 

Cases 
Tissue Exposure Route Range Mean General Information 

0210 13 Not detectable-> 1.0 ppb Not given Nitro1amine• undetected in 69% of •amples. Levels >0.2 ppb in 23.6%. In 
Milk additional studies, e&ting bacon did not increase level1. ln some individual•, 

eating bacon plu1 a vegetable high in nitrate occasionally increased levels of 
N-nitrosodimethylamine in milk. Random samples, collected to obtain base-
line levels indicated that 76.6% contained <0.2 ppb. 

Nursing women, 2 wk ... Q mo po•t-partum 
Chemi1umine• 

MILK; NITROSAMINES; DIETS; FOOD CONTAMINATION; CONSUMER EXPOSURE; LACTATION; DELIBERATE EXPOSURE 

Lakritz, L.; Pen11abene, J. W. 1084. Food and Chemical Toxicology 22(0):721-724. 

Cases 
Tissue Exposure Route Range Mean General Information 

0211 2 5-11 ng/ml S ng/ml Tobacco chewers. Compound• from tobacco or formed in situ by nitrosa-
Saliva lnge•tion tion of alkaloids. No N-nitro•o compound• in non-chewers. Not detected in 

5 other ca•e• 

25-40 yr old habitual tobacco chewers and controls (non-chewer1) 
Oral cavitie1 of chewer• may be con•tantly exposed to nitroso compounds. 
Chewing ha1 been associated with oral cancer 
GLC-TEA; HPLC 

SALIVA; DELIBERATE EXPOSURE; INDIA; NITROSAMINES; TOBACCOS 

Sipahimala.ni, A.T.; Chadha, M.S.; Bhidi, S.V.; Pratap, A.I.; Nair, J. 1084. Food and Chemical Toxicology 22(4):261-26<1 
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Dlpyrldo( 113-a:2' ,1 '-c )pyraslnedilum, 6, T-dihydro-
2764-72-o 
Cl2-Hl2-N2 
MW 18'.26 

Cases 
TiSBue Exposure Route Range 

0212 1 Not applicable 
Blood Ingestion 

0218 1 271-0.5 mg/d 
Urine lngeation 

10.<6 mg/I 

Not given 

URINE; BLOOD; DELIBERATE EXPOSURE; ADULTS; HERBICIDES; SUICIDE 

Mean General Information 

"'hr after 800 ml 0£ 20% oolution (Reglone) and SO mg Bunitrazepam (Rohyp-
nol). 6 hr later, level <o.2 mg/I (detection limit). Patient recovered with no 
1omat.ic eequelae. 

33 yr old farmer who attempted 1uicide 
Coma, respiratory distress 
Oro-pharyngeal erosions, ileul!I, hepatic cytolysis, thrombopenia and renal 
tubular dysfunction 

Total £or d 1 and d 13 alter 800 ml 0£ 20% solution (Reglone) and 80 mg Bu-
nitrazepam (Rohypnol). Patient recovered with no somatic sequelae. 

33 yr old farmer who attempted suicide 
Coma, respiratory distress 
Oro-pharyngeal erosion•, ileuis, hepatic cytolysis, thrombopenia and renal 
tubular dysfunction 

Mahieu, P.; Bonduelle, Y.; Bernard, A.; De Ca.hooter, A.; Gala, M.; HaHoun, A.; Koenig, J.; Lauwerys, R. 1084' Clinical Toxicology 22(<6):368-860 

Ergocalciferol (8 CI); 9,10-Secoergosta-5,T,10(19),22-tetraen-3-ol, (3beta,5Z,TE,22E)- (9 CI) 
60-14-6 
C28-ff.j,4-0 
MW 8116.66, MP 116-118 C 

Cases 
TiBSue Exposure Route Range Mean General Information 

021" Review of levels of vitamin D and metabolites measured in human breast milk 
Milk by various methods. 

MILK; VITAMIN D; METABOLITES; REVIEW; MEASUREMENT METHODS; LACTATION; NUTRITIONAL DEFICIENCIES; DIETS; DRUGS 

Makin, H.L.J.; Seamark, D.A.; Trafford, D.J.H. 11188 Archives 0£ Disease in Childhood 58(11) :750-758 
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Ethane, l,l-dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)- (8 CI); Benmene, l-chloro-2-(2,2-dichloro-l-(4-chlorophenyl)ethyl)- (9 CI) 
53-19-0 
Cl4-Hl0-Cl.f. 
MW 320.05, MP 76-78 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0215 a) 7 a) Not given a) 2.21+/-3.3S ppb a) Controls, normal 2nd trimester pregnancies, no missed abortion• 
Blood, •erum b) 8 b) Not given b) 3.32+/-3 • .f.0 ppb b) Low serum PCB, recent miHed abortions (mean 1.62) 

c) 0 c) Not given c) 5.36+/-3.97 ppb c) High serum PCB, recent missed abortions (mean l.50) 
d) 7 d) Not given d) S • .f.6+/-9.57 ppb d) Former missed abortions (mean 3.43) 

In missed abortions, products of conception were retained in utero at least 6 
wlr after feal death, which occurred before week 20 of gestation. 

Women with missed abortions (mean age 28.1 yr for high PCB group) and 
controls (mean age 2.f..7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; DDD; DDE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovici, B.; Wa••erm&nn, M.; Cucos, S.; Ron, M.; WaHermann, D.; Pines, A. 10S3 Environmenta.l Research 30:160 ... 174 

Cases 
Tissue Exposure Route Range Mean General Information 

0216 a) 5.f. a) None detected a) None detected a) Hawaii 
Milk b) 102 b) None detected b) None detected b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. 

1979-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DDD; DDE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talrei, G.H.; Kau&hiJraua., S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination &nd Toxicology 30:606-618 

Ethane, l,l-dlchloro-2,2-bis(p-chlorphenyl)- (8 Cl); Benmene, l,l'-(2,2-dlchloroethylldene)bis(4-chloro- (9 CI) 
72-6'-8 
Cl4-Hl0-Cl.f. 
MW 320.06, MP 100-110 C, BP 193 C at 1 mm Hg 

Cases 
Tissue Exposure Route Range Mean General Information 

0217 a) 01 a) Not detected-SO ng/g a) l.f.+/-11 ng/g a) Kingston 
Adipose b) 8' b) Not detected-60 ng/ g b) o+/-o ng/g b) Ottawa 

Single 1ample1 from greater omentum of each cadaver. Significant difference. 
In general, residue values in entire survey of 20 compounds slightly higher in 
Kingston. No significant differences by sex 

Autopsies, unembalmed cadavers, 11/79-1/31 1 Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakea 
Basin), Canada. Age ranges 7 ... gg yr, 16 ... 91 yr, respectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; Junkins, E. 198.f. Journal of Toxicology and Environmental Health 18:19-20 
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Ethane, 1,l-dlcbloro-2,21-bls(p-chlorphenyl)- (8 CI); BenHne, 1,l'-(21,2-dlchloroe&hylldene)bls(4-chloro- (9 CI) 
72-H-8 
C14-HUl-Cl4 
MW 820.06, MP 100-110 C, BP 108 C at 1 mm Hg 

Cases 
Tiaaue Exposure Route Range Mean General Information 

021S 811 a) Not detected-17.2 ppb a) 6.8 ppb a) Materaal, live birth1, 27 caoeo 
Blood b) Not detected-12.2 ppb b) 8.1 ppb b) Materaal, otlllbirtho, 0 ca••• 

c) Not detected-26 ppb c) 1.2 ppb c) Cord, live birth•, 27 caoeo 
d) Not detected-22.1 ppb d) •• 1 ppb d) Cord, otillbirtho, 0 caoeo 

Pregnau:' women, Luclrnow, India 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; DOD; DDE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
S.,.ena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. 1088 Journal of Toxicology and Environmental Health 11:71-70 

Casea 
Tiuue Exposure Route Range Mean General Information 

0210 08 a) Not given a) l.2+/-2.0 ug/I 1) Mothero, Zagreb, 12 pooiiive oampleo 
Blood, •enun b) Not given b) 2.<&+/-6.0 ug/I b) Children, Zagreb, 17 pooitive oample• 

c) Not given c) 1'.7+/-111.1 ug/I c) Mother•, Titov Vele1, 6 po1itive 1ample1 
d) Not given d) 10.7+/·••.6 ug/I d) Children, Titov Veleo, 8 pooitive 1ampleo 
e) Not given e) 0.8+/-1.8 ug/I e) Mother1, Pula, 6 po1itive 1ample1 
f) Not given f) 2.8+/·18.8 ug/I f) Children, Pula, 6 pooitive oampleo 

Significant differenceo: c) froma) and c) from e), (p<0.01). 

Mother1, aewborn1, during 1078-81. 1-2 day1 po1tpartum. U. of Zagreb, Med-
ical Center Jitov Vele1, Medical Cent.er Pula, Yugo1lavia 
GO 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; DOD; DOE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
~__a.!'ulic, D.; Stampar-Pla1aj, B.; Buj&novic, V.; Stojanov1lri, N.; Na1tev, B.; Rudelic, J.; Si1ul, N.; Zuselr, A. 1118' Bulletin of Environmental Contamination and Toxicology 32:26.S .. 

Cases 
TiBSue Exposure Route Range Mean General Information 

11220 a) 7 a) Not given a) 5.81+/-2.18 ppb a) Coutrola, norm.al 2nd trimester pregu.ancie1, no mi11ed abortion• 
Blood, 1erum b) 8 b) Not given b) 8.18+/-•.28 ppb b) Lo• 1erum PCB, recent mi11ed abortion• (mean 1.62) 

c) II c) Not given c) 1.118+/-•.oo ppb c) High 1erum PCB, recent mi11ed abortion• (mean 1.60) 
d) 7 d) Not given d) '·61+/-S.•S ppb d) Former mi11ed abortion• (mean 8.68) 

Ju mi11ed abortion•, product1 of conception were retained in utero at lea1t 6 
wk after fetal death, which occured before week 20 of gestation. 

Women •ith miHed abortion• (mean age 28.1 yr for high PCB group) and 
control• (mean age 24.7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; DOD; DDE; DDT; DIELDRIN; HEPTACHLOR EPO:X:IDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovici, B.; Wa11ermann, M.; Cuco1, S.; Ron, M.; Wassermann, O.; Pines, A. 1088 Environmental Research 30: 160-17• 
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Ethane, 1,1-dlchloro-J,2-bls{p-chlorphenyl)- {8 CI); Bensene, 1,1'-(J,2-dlchloroethylldene)bls{4-chloro- {9 CI) 
72-5"-8 
Cl"-Hl0-Cl4 
MW 320.05, MP 109-110 C, BP 1113 C at l mm Hg 

Cases 
Tissue Exposure Route Range Mean General Information 

D221 a) 27 a) Not detected-18.8 ppb a) S.O ppb a) Live birth• 
Placenta b) D b) Not detected-81.6 ppb b) 7.6 ppb b) Stillbirth• 

Pregnant women, Lucknow, India 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. 1D83 Journal of Toxicology and Environmental Health 11:71-7D 

Ethane, 1,1,1-trlchloro-
71-66-6 
C2-H3-Cl8 
MW 188.42, MP -80.U C, BP 74.l C, VP 100 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range 

D222 6 a) Not given 
Blood Inhalation b) Not given 

D223 6 a) 1060-1.2 ug/I 
Breath Inhalation b) 160-0.6 ug/1 

BLOOD; DELIBERATE EXPOSURE; ADULTS; FUMES; INHALATION 

Nolan, R.J.; Fre1hour, N.L.; Rick, D.L.; McCarty, L.P.; Saunder1, J.H. 

Cases 
Tissue Exposure Route Range 

D224. a) 9 a) 0.12-86.0 ug/cu m 
Breath b) 3 b) 0.29-7.66 ug/cu m 

Mean General Information 

a) 1752+/-DO ug/L a) End of 6 hr expoeure, 850 ppm 
b) 163+/-27 ug/L b) End of 6 hr expoeure, 35 ppm 

Level1 at 1.5, 16 and 40 hr poet-exposure were SD%, 7% and 3% of 6 hr levell 

26-54 yr old (mean 4.3) healthy volunteen 
GC 

a) Not given a) End of and D d after 6 hr exposure, 860 ppm 
b) Not given b) End of and D dafter 6 hr exposure, 86 ppm 

D1% of absorbed MC eliminated unchanged in breath 

26-64. yr old (mean 4.3) healthy volunteers 
GC 

1D8' Fundamental and Applied Toxicology 4.:65"-662 

Mean General Information 

a) 4..8 ug/cu m a) Bayonne &nd Elizabeth, NJ. Jul, Sept, Dec 1080 geometric me&Jll. 4i 
(median) chemical and oil worker•, 4i persons with no occupational expoeure, 1 
4..4., 1.7, 6.2 ug/cu m 1ewage plant operator. Levels in occupational unexposed signiticantly 
b) 0.61 ug/cu m (0.10) higher than in exposed 

(median) b) Research Triangle Park, NC •ubjecta with no occupational expo1ure 
Tran1mitted almo1t exclusively through air, food unimportant. 

Adult volunteer• 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 1984. Environmental Research 35:203 .. 319 
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Ethane, I,I,l-trichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl)- (8 CI); Benzene, l-chloro-2-(2,2,2-trichloro-l-(4-chlorophenyl)ethyl)- (9 CI) 
789-02-6 
Cl4-H9-Cl5 
MW 354.49, BP 74-74.5 C (cor) 

Cases 
Tissue Exposure Route Range Mean General Information 

9225 93 a) Not given a) 0.3+/-0.9 ug/I 1) Mothers, Zagreb, 14 positive samples 
Blood, serum b) Not given b) l.O+/-l.9 ug/I b) Children, Zagreb, 11 positive samples 

c) Not given c) l.2+/-6.2 ug/I c) Mothers, Titov Veles, 2 positive samples 
d) Not given d) 2.2+/-12.4 ug/I d) Children, Titov Veles, 1 positive samples 
e) Not given e) <0.1 ug/I e) Mothers, Pula, 0 positive samples 
f) Not given f) 0.9+/-5.0 ug/I f) Children, Pula, 1 positive sample 

Significant differences: c) from a) and c) from e), (p<0.01). 

Mothers, newborns, during 1978-81. 1-2 days postpartum. U. of Zagreb, Med-
ical Center Jitov Veles, Medical Center Pula, Yugoslavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; DDD; DDE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Be&ulic, D.; Stampar-Plasaj, B.; Bujanovic, V.; Stojanovski, N.; Nastev, B.; Rudelic, I.; Sisul, N.; Zuzek, A. 1984 Bulletin of Environmental Contamination and Toxicology 82:266-
1~•0 

Cases 
Tissue Exposure Route Range Mean General Information 

9226 a.) 54 a) Not detected a) Not detected a) Hawaii 
Milk b) 102 b) Not detected-0.0•6 ppm b) 0.032 +or- 0.009 ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid ha.sis. Mean of positive residues. 

19711-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DDD; DDE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1983 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Ethane, 1,1,1-trichloro-2,2-bis(p-chlorophenyl)- (8 CI); Benzene, 1,l'-(2,2,2-trichloroethylidene)bis(4-chloro- (9 CI) 
50-29-3 
Cl4-HO-CIS 
MW 354.SO, MP 108.5-109 C, BP 260 C, VP 1.5XlO(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9227 a.) 91 a) Not detected-7•0 ng/g a) 159+/-156 ng/g a) Kingston 
Adipose b) 84 b) Not detected-7•0 ng/g b) 128+/-107 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. In general, residue val-
ues in entire survey of 20 compounds slightly higher in Kingston. No signifi .. 
cant differences by sex 

Autopsies, unembalmed cadavers, 11/79-1/31, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakeo 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; Junkins, E. 1984 Journal of Toxicology and Environmental Health 13:10-29 
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Ethane, l,l,l-trichloro-2,2-bis(p-chlorophenyl)- (8 CI); Benzene, l,l'-(2,2,2-trichloroethylidene)bis(4-chloro- (9 CI) 
50-29·3 
C14-H9-Cl5 
MW 354.50, MP lOS.5-109 C, BP 260 C, VP l.5XlO(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

922S 16 a) Not given a) 0.4 ng a) 7 d after parturition 
Blood b) Not given b) 0.3 ng b) 14 d 

c) Not given c) 0.2 ng c) 28 d 
d) Not given d) 0.1 ng d) 42 d 
e) Not given e) 0.1 ng e) 66 d 
f) Not given f) 0.2 ng f) 70 d 
g) Not given g) 0.1 ng g) 8' d 
h) Not given h) Trace (<0.05) h) 08 d 

/g whole blood Average of samples collected at each time period. No correlation between lev-
els in milk and blood. 

Mothen, mean age 35+/-2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canad& 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Meir, J.; Doyle, J.A.; Adams, B.R.; Davies, D.J.; Turton, D. 1084 Archives of Environmental Contamination and Toxicology 13:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

9229 93 a) Not given a) S.l+/-0.0 ug/1 1) Mothen, Zagreb, 26 positive samples 
Blood, serum b) Not given b) 3.2+/-3.3 ug/1 b) Children, Zagreb, 21 poBitive samples 

c) Not given c) ll.2+/-64.5 ug/l c) Mothers, Titov Veles, 5 positive samples 
d) Not given d) 12.0+/-38.3 ug/l d) Children, Titov Veles, ' positive samples 
e) Not given e) 3.6+/·7.8 ug/l e) Mothers, Pula, 17 positive samples 
f) Not given f) 34.3+/-171.5 ug/l f) Children, Pula, l' positive samples 

Signific&nt differences: c) from a) and c) from e), (p<0.01). 

Mothers, newborns, during 1078-81. 1-2 days postpartum. U. of Zagreb, Med-
ical Center Jitov Veles, Medical Center Pula, Yugoslavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; ODD; DOE; DDT; HEX· 
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Bazulic, D.; Stampar-Plasaj, B.; Bujanovic, V.; Stojanovski, N.; Nastev, B.; Rudelic, I.; Sisul, N.; Zuzek, A. 1984 Bulletin of Environmental Contamination and Toxicology 32:265-
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Ethane, 1,1,1-trlchloro-2,2-bls(p-chlorophenyl)- (8 CI); Bensene, 1,1'-(2,2,2-trichloroethylldene)bis(-'-chloro- (9 CI) 
50-20-3 
014.-H0-015 
MW 85,.50, MP 108.5-1011 C, BP 260 C, VP l.5XlO(E-7) mm Hg &t 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0280 16 &) Not given a) 5.8 ng a) 7 d after parturition 
Mil Ir b) Not given b) 5.5 ng b) 1' d 

c) Not given c) 5.8 ng c) 28 d 
d) Not given d) 5.8 ng d) 42 d 
e) Not given e) '·8 ng •) 56 d 
f) Not given f) '·l ng f) 70 d 
g) Not given g) 8.8 ng g) 8' d 
h) Not given h) 5.0 ng H) 118 d 

/g whole millr Average of sample1 collected at each time period. No correlation between lev-
els in milk and blood. Accumulation of residue in infant body fat theoreti .. 
cally e1timated to increase rapidly during lat 8 mo of breastfeeding, eventu-
ally equal to or greater than adult levels 

Mothero, mean age 35+/-2 yr, mean wt 125+/-8 lb, Na.tion&l C&pital Region, 
(Ottawa), Canada 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mei, J.; Doyle, J.A.; Adami, B.R.; Davies, D.J.; Turton, D. 108' Archives of Environmental Contamination and Toxicology 13:217-223 

Cases 
Ti11ue Exposure Route Range Mean General Information 

0281 a) 57 a) 0.08-0.52 mg/lrg fat a) 0.11 mg/lrg fat a) Samples from Copenhagen (10), N&eotved (8), Oden•• (11), Bornholm 
Milk, fat b) ' b) 0.11-0.18 mg/lrg f&t b) 0.12 mg/lrg fat (10), Sonderborg (8), Aalborg (10). Foremillr and hindmilk collected 

M&y-Dec 1082, 4.-113 day• postpartum 
b) Pool• of equal p&rt• from 11 mothers, Copenhagen, Feb 1082 

Level• •imilar io individual and pooled sample•· No immediate health risk to 
infants. 

Mother• with normal, healthy babie•, 10 with low wt babie1, Denmark 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; DOE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Ander•en, J.R.; Orbaek, K. 1118' Ambio 18(,):266-268 
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Ethane, l,l,::1-trlchloro-
7D-oo-6 
C2-H3-Cl3 
MW 133.<&2, MP -3Cl.li C, BP 113.77 Cat 760 mm Hg 

Cases 
Tissue Exposure Route Range 

11232 a) II a) 0.07-6.13 ug/cu m 
Breath b) 3 b) o.:11-0.20 ug/cu m 

Mean General Information 

a) 0.2 ug/cu m a) Bayonne and Elisabeth, NJ." chemical and oil worker•,<& per100• with 
b) Not given no occupational exposure, 1 sewage plant operator 

Median b) Research Triangle Park, NC aubjects with no occupational expo1ure. 
Food generally unimportant a1 exposure route. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellissari, E.; Hartwell, T.; Roaensweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 

Ethane, I,I,::1-trlchloro-l,::l,::1-trlftuoro-
711-IS-1 
C2-Cl8-P'8 
MW 187.81, MP -841.<& C, BP <&7.7 Cat 760 mm Hg 

Cases 
Tiuue Exposure Route Range 

11288 a) 1 a) Not applicable 
Blood b) 1 b) Not applicable 

Inhalation 

112841 1 Not applicable 
Brain Inhalation 

11286 l Not applicable 
Liver Inhalation 

11286 1 Not applicable 
Lung Inhalation 

Mean 

a) o.<& ug/g 
b) Trace 

110.6 mg/kg 

6.6 mg/kg 

o.<& ug/g 

-~· 

111841 Environmental Re1earch 35:203-310 

General Information 

a) Worked in degrea1ing tank <•5 min. Air .ample 87 hr later indicated 
probable level of 1281000 ppm 

b) Checked for leak from compre1aed air line• on marine ve11el, death within 
1.5 hr 

TLV=l,000 ppm, OSHA guidline• coneider <&600 ppm dangerou1 to life/health. 

111 and 26 yr old male1 
Deaths from cardiac arrhythmia. 

Checked for leak• in compre••ed air line• on marine ve••el, death within 1.5 
hr. 

25 yr old male 

Checked for leak• in compre••ed air line• on marine ve••el, death within 1.5 
hr. 

25 yr old male 

Worked in degreaoing tank <<&6 min. Air oample 37 hr later indicated prob-
able level of 1281000 ppm. TLV=l,000 ppm, OSHA guidline1 con1ider <&500 
ppm dangerouo to life/health. 

111 yr old male 

OCCUPATIONAL EXPOSURE; OCCUPATIONAL HAZARDS; P'UMES; INHALATION; INDUSTRIAL ACCIDENTS; CASE HISTORIES; AUTOPSIES; BLOOD; LUNGS; LIVER 

May, D.C.; Blotser, M.J. lH• Archive• of E11vironme11tal Health 811(6):862-86<& 
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Ethane, 1,2-dlbromo 
106-03-4 
C2-H4-Br2 
MW 187.88, MP 0.70 C, BP 181-182 C, VP 11 mm Hg at 26 C 

Cases 
TiBBue Exposure Route Range 

0287 1 Not applicable 
Adipose Dermal 

0288 1 Not applicable 
Brain Derma.I 

0280 1 a) Not applicable 
Skin Derma.I b) Not applicable 

rp 

Mean General Information 

2.8 ug/g Po•tmortem. Exposed 20 ... 30 min inside tau.Jr. Death 64 hr after exposure. 15 ... 
•1 ppm in tank 20 hr after exposure. 

4:6 yr old male supervisor (105 kg)~ fertilizer .. pesticide stora.gc facility, San 
Joaquin Valley, CA 
Metabolic acidosis, acute renal and hepatic failure and necrosis of skeletal 
muscle and other organs 
GC 

0.6 ug/g Postmortem. Exposed 20-30 min inside tank. Death 64 hr after exposure. 15-
41 ppm in tank 20 hr after exposure. 

46 yr old ma.le tmperviaor (105 kg), fertilizer-pesticide etorage facility, San 
Joaquin Valley, CA 
GC 

a) 1.6 ug/g a) Postmortem, thoracic samples with subcutaneous fat 
b) S.6 ug b) Leg 

Exposed 20-30 min inside tank. Death 64. hr after exposure. 15-4.1 ppm in 
tank 20 hr after exposure. 

4.6 yr old male supervisor (105 kg), fertilizer-pesticide storage facility, San 
Joaquin Valley, CA 
Metabolic acidosis, acute renal and hepatic failure and necrosis of skeletal 
musde and other organs 
GC 

BLOOD SERUM; SKIN; ADIPOSE TISSUE; BRAIN; OCCUPATIONAL EXPOSURE; CALIFORNIA; BROMIDE; PESTICIDES; INDUSTRIAL ACCIDENTS; INDUSTRIAL AREAS; 
INDUSTRIES; FUMES; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; AUTOPSIES 
Leta, G.A.; Pond, S.M.; Osterloh, J.O.; Wa.de, R.L.; Becker, C.E. 

Ethane, l,2-dlchloro-
107-06-2 
C2-H4-Cl2 
MW 08.06, MP -36.86 C, BP 88.6 C, VP 100 mm Hg a.t 20.4 C 

Cases 

1084 Journal of the American M•tlical Association 252(17):2428-2431 

Tissue Exposure Route Range Mean General Information 

0240 a) 0 a.) 0.12-0.60 ug/cu m a.) 0.1 ug/cu m a} Bayonne and Elizabeth, NJ. 4 chemical and oil workers, 4 person• with 
Breath b) 3 b) 0.12-0.50 ug/cu m b) Not given no occupational exposure, 1 sewage plant operator 

Median b) Research Tr-iangle Park, NC subjects with no occ:upational exposure. 
Food generally unimportant as exposure route. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 1084. Environmental Research 35:293-310 
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Ethane, 2-bromo-2-chloro-l,l,l-triftuoro-
151-67-7 
C2-H-Br-Cl-F3 
MW 197.39, BP 50.2 C, 20 Cat 240 mm Hg 

Cases 
Tissue Exposure Route 

9241 
Mil Ir 

Range Mean General Information 

Review. Levels after occupational exposures to trace metals, solvents, and 
halogenated hydrocarbons, discussed in term• of millr partition factors, poten· 
tial infant exposures, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4.:259-281 

Ethanol, 2,2,2-trlchloro-
115-20-B 
C2-H3-Cl3-0 
MW 1<19.42, MP 18 C, BP 151-153 C 

Cases 
Tissue Exposure Route 

9242 6 
Blood Inhalation 

9243 6 
Breath Inhalation 

920 6 
Urine Inhalation 

Range 

a) Not given 
b) Not given 

Not given 

a) 300-3 ug/hr 
b) 60-0.7 ug/hr 

BLOOD; DELIBERATE EXPOSURE; ADULTS; FUMES; INHALATION 

Nolan, R.J.; Freshour, N.L.; Rick, D.L.; McCarty, L.P.; Saunders, J.H. 

Mean General Information 

a) 450 ug/I a) End of 6 hr exposure, 350 ppm methyl chloroform 
b) 70 ug/1 b) End of 6 hr exposure, 35 ppm methyl chloroform 

Metabolite of methyl chloroform 

26-54 yr old (mean 43) healthy volunteers 
GC 

<Gong/I End of 6 hr exposure 850 ppm methyl chloroform. Undetected in 85 ppm ex-
posure. Metabolite of methyl chloroform. 

26-54 yr old (mean 43) healthy volunteers 
GC 

a) Not given a) 12 hr and 0 d after start of 6 hr exposure, 350 ppm methyl chloroform 
b) Not given b) 12 hr and 9 d after start of 6 hr exposure, 35 ppm methyl chloroform 

Total excreted was 12.7 mg (350 ppm) and 1.9 mg (35 ppm). Metabolilte of 
methyl chloroform 

26-54 yr old (mean 43) healthy volunteers 
GC 

1984 Fundamental and Applied Toxicology 4:654-662 
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Ethylamine, 2-(diphenylmethoxy)-N,N-dimethyl- (8 CI); Ethanamine, 2-(diphenylmethoxy)-N,N-dimethyl- (9 CI) 
58-73-1 
Cl 7-H21-N-O 
MW 255.35, BP 150-165 C at 2.0 mm Hg 

Cases 
Tissue Exposure Route Range Mean 

112-&5 1 Not applicable 3.8 mg/L 
Urine Ingestion 

DRUGS; DELIBERATE EXPOSURE; AUTOPSIES; SUICIDE; BLOOD; URINE; BRAIN; BILE 

Semple, D.J. 1118' Journal or Analytical Toxicology 8:285-287 

Ethylene glycol (8 CI); 1,2-Ethanedlol (9 CI) 
107-21-1 
C2-H6-02 
MW 62.1, BP 1117.5 C, VP 0.05 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range 

92-&6 1 0-1.9 g/l 
Blood, serum Ingestion 

Mean 

Not given 

General Information 

At autop•y. Known medication wa1 100 mg/d simelidioe, un1tated amount1 
methyprylon, oxazepam and tetracycline. 

30 yr old female under paychiatric care, death from aelf-infticted gun1hot 
wound. 
GO/MS 

General Information 

6 and approximately 22 hr after drinking 500 ml antifreese, peak at 6 hr. 
SucceHful therapy wa1: ethanol, hemodia.ly1ia, ga1tric lavage. Toxic level 
conoidered 0.5 g/I 

36 yr old man 

BLOOD SERUM; DELIBERATE EXPOSURE; UNITED KINGDOM; CASE HISTORIES; HEMODIALYSIS; LAVAGE; METHANOL; ALCOHOLS; ANTIFREEZE 
Vitea, N.P.; Payne, C.R.; Gokal, R. 198' Lancet 1(8376):562 

Ethylene, tetrachloro- (8 CI); Ethene, tetrachloro- (9 CI) 
127-18-o& 
02-Clo& 
MW 165.85, BP 121 C 

Cases 
Tissue Exposure Route Range 

112-&7 26 a) 0.1-0.8 mg/I 
Blood Inhalation b) o.o&-3.1 mg 

Mean General Information 

a) O.o& mg/I a) Before expoaure 
b) 1.2 mg/I b) 0.5 hr alter expooure to time weighted mean or 20.8 ppm 

Dry cleaning worker11, mean age 32.0 yr 
Muco11al irritation, ga11trointestinal di11turbance11, liver & kidney malfunction, 
CNS effect• 
GO 

COMPARATIVE EVALUATIONS; INDUSTRIAL MEDICINE; CHLORINE ORGANIC COMPOUNDS; ADULTS; BLOOD; BREATH; HEALTH HAZARDS; INDUSTRIAL ATMO-
SPHERES; INDUSTRIAL EMISSIONS; OCCUPATIONAL HAZARDS; OCCUPATIONAL EXPOSURE 
La.uwerys, R.; Herbra.nd, J.; Buchet, J.P.; Bernard, A.; Ga.u111in, J. 1083 International Archives of Occupational and Environmental Health 52:611-77 
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Ethylene, tetrachloro- (8 CI); Ethene, tetrachloro- (9 CI) 
127-18-<6 
C2-Cl<l 
MW 165.86, BP 121 C 

Cases 
Tissue Exposure Route Range 

D2<68 o.) 6 a) Not given 
Breath b) 2 b) 11-<67 ug/cu m 

c) 11 c) Not given 
d) 1 d) Not given 
e) 10 e) Not given 
f) lD f) Not given 

Inhalation 

Mean General Information 

o.) 2<6+/-7 ug/cu m a) Children 
b) 29 ug/cu m b) Teachers 
c) 2.8+/-1.5 cu m c) Controls, children 
d) 2 ug/cu m d) Control, teacher 
e) 7.8+/-5.7 ug/cu m e) Staif of home for elderly, first ftoon 
f) l.8+/-1.0 ug/cu m f) Elderly living on second ftoon or higher 

Mean air levels were: ClaHroomo, a.), b) 2<6+/-7 ug/cu m, controls, c), d) 1.6 
ug/cu m, outdoor air for all 1 ug/cu m. Elderly, first ftoon 8.2+/-<6.l ug/cu 
m, second and higher floors l.6+/-0.8 ug/cu m. Practical to use volatile pol-
lut&nt• in auhject• as mea1ure of expoaure aad e•tilnate of health riak. 

Teach en and <6-6 yr oldo - kindergarten near factory. Elderly ( 66 yr and 
older) and ataff living near former chemical waate dump. The Netherlau.da. 
TLV for workers io 886 mg/cu m, 8 hr/d. Riok at both oiteo minimal 
GO 

NETHERLANDS; BREATH; AIR POLLUTION; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHILDREN; AGE 
Monster, A.C.; Smolders, J.F.J 198<6 International Archives of Occupational and Environmental Health 53:381·336 

Cases 
Tissue Exposure Route Range Mean General Information 

D2<6D a) D a) 0.64-202.0 ug/cu m a) 10.6 ug/cu m a) Bayonne and Elisa.beth, NC. Jul, Sept, Dec 1080 geometric means. 4 
Breath b) 8 b) 1.10-60.0 ug/cu m (median) chemical and oil worJrere, 4 peraona with no occupational exposure, 1 

10.l, <6.0, 8.7 ug/cu m 1ewage plant operator (registered highe1t level• of all) 
b) <6.2 ug/cu m b) RTP, NC subject• with no occupational exposure 

(median) Levels in occupationally expo1ed significantly higher (0.05) than in unex-
posed, weekday level1 higher (0.10) than weekend•. Transmitted almost ex-
elusively through air. 

Adult volunteers 
GO-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pelliszari, E.; Hartwell, T.; Rosensweig, M.; Ericksou, M.; Sparacino, C.; Zelon, H. 108<6 Environmental Research 35:203-3-10 

Cases 
Tissue Exposure Route Range Mean General Information 

11260 26 a) 0.1-5.6 ppm a) 1.0 ppm a) Before exposure 
Breath Inhalation b) 0.2-10 ppm b) 6.1 ppm b) 0.5 hr after exposure to time weighted mean of 20.8 ppm 

Dry cleaning worker•, mean age 32.0 yr 
Mucosal irritation, gaatrointeatinal di1turb&nce1, liver & kidney malfunction, 
CNS effects 
GO 

COMPARATIVE EVALUATIONS; INDUSTRIAL MEDICINE; CHLORINE ORGANIC COMPOUNDS; ADULTS; BLOOD; BREATH; HEALTH HAZARDS; INDUSTRIAL ATMO-
SPHERES; INDUSTRIAL EMISSIONS; OCCUPATIONAL HAZARDS; OCCUPATIONAL EXPOSURE 
Lauwerya, R.; Herbrand, J.; Buchet, J.P.; Bernard, A.; Gau11in, J. 1983 International Archives of Occupational and Environmental Health 52:60-77 
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Ethylene, tetrachloro- (8 CI); Ethene, tetrachloro- (9 CI) 
12'7-18-4 
C2-Cl4 
MW 166.86, BP 121 C 

Cases 
Tissue Exposure Route Range 

11261 'T 6.3-62.8 ppm 
Breath Inhalation 

Mean General Information 

Not given End of 8 hr shift 

Exposed workers, dry deaning and glue removal processes, Japan. 
GC 

HEALTH HAZARDS; INHALATION; METABOLISM; ADULTS; BREATH; URINE; CHLORINE ORGANIC COMPOUNDS; OCCUPATIONAL HAZARDS 

Oht1uki, T.; Sato, K.; Koisumi, A.; Kumai, M.; Ikeda, M. 1983 International Archives of Occupational &c: Environmental Health 51:381-390 

Cases 
Tissue Exposure Route Range Mean General Information 

11262 Review. Levels after occupational exposures to trace metals, solvents, and 
Milk halogenated hydrocarbons, discussed in terms of millr partition factors, poten-

tial inf&nt exposures, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 11188 American Journal of Industrial Medicine -4.:260-281 

Cases 
Tissue Exposure Route Range Mean General Information 

11268 'T a) 31-182 mg/I a) Not given a) End of 8 hr shift 
Urine Inhalation b) 20-104. mg/I b) Not given b) After correction for specific gravity of 1.016 

Measured as total tri-chloro compounds. Tetrachloroethylene in air 48-620 
ppm. 

Exposed worker•, dry cleaning and glue removal processe•, Japan. 
GO 

HEALTH HAZARDS; INHALATION; METABOLISM; ADULTS; BREATH; URINE; CHLORINE ORGANIC COMPOUNDS; OCCUPATIONAL HAZARDS 

Oht•uki, T.; Sato, K.; Koizumi, A.; Kumai, M.; Ikeda, M. 11188 International Archive• of Occupational &:: Environmental Health 51:381-390 
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Ethylene, trichloro- (8 CI); Ethene, trichloro- (9 CI) 
79-01-6 
C2-H-Cl3 
MW 131.,0, MP 73 C, BP 87.1 C, VP 100 mm Hg at 32 C 

Cases 
Tissue Exposure Route Range 

925, a) 9 a) 0.10-24.5 ug/cu m 
Breath b) 3 b) 0.13-2.02 ug/cu m 

Mean General Information 

a) 0.7 ug/cu m a) Bayonne and Elizabeth, NJ. 4 chemical and oil workers, 4. persons with 
b) Not given no occupational exposure, 1 sewage plant operator (registered highest 

Median levels of all) 
b) Research Triangle Park, NC subjects with no occupational exposure. 

Transmitted almost exclusively through air but some in margarine. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 

Ethylene, 1,1-dichloro- (8 Cl); Ethene, 1,1-dichloro- (9 CI) 
76-86-' 
C2-H2-Cl2 
MW 116.11,, MP -122.1 C, BP 37 C, VP 100 mm Hg at 15 C 

Cases 
Tissue Exposure Route Range 

11266 3 1.25-6.26 ug/cu m 
Breath 

Mean 

Not given 

108' Environmental Research 35:293-310 

General Information 

Subjects with no occupational exposure. Food unimportant as exposure 
route. 

Adult volunteers, Research Triangle Park, NC 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.j Zelon, H. 1084. Environmental Research 35:208 ... 310 

Ethylene, l,l-dichloro-ll-(o-chlorophenyl)-2-(p-chlorophenyl)- (8 CI); Ben.ene, l-chloro-ll-(ll,ll-dichloro-1-(4-chlorophenyl)ethenyl)- (9 CI) 
8'2'-82-6 
C1'-H8-CI' 
MW 318.03 

Cases 
Tissue Exposure Route Range Mean General Information 

9256 a) 7 a) Not given a) 1.93+/-1.'6 ppb a) Controls, normal 2nd trimester pregnancies, no missed abortions 
Blood, serum b) s b) Not given b) 2.64.+/-1.97 ppb b) Low serum PCB, recent missed abortions (mean 1.62) 

c) II c) Not given c) 2.79+/-2.26 ppb c) High serum PCB, recent missed abortions (mean 1.50) 
d) 7 d) Not given d) 3.73+/-4.76 ppb d) Former missed abortions (mean 3.48) 

In missed abortions, products of conception were retained in utero at least 6 
wk after fetal death, which occurred before week 20 of geota.tion. 

Women with missed abortions (mean age 28.1 yr for high PCB group) and 
controls (mean age 24.7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovici, B.; Wassermann, M.; Cucos, S.; Ron, M.; Wassermann, D.; Pines, A. 1083 Environmental Research 30: 160-17 4 
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Ethylene, l,l-dlchloro-2-( o-chlorophenyl)-2-(p-chlorophenyl)- (8 CI); Bensene, l-chloro-2-(2,2-dlchloro-l-( 4-chlorophenyl)ethenyl)- (9 CI) 
34.2<&-82-6 
CU-H8-Cl4. 
MW 318.03 

Cases 
Tissue Exposure Route Range Mean General Information 

D267 a) 6<& a) Nooe detected a) Nooe detected a) Hawaii 
Mil Ir b) 102 b) None detected b) None detected b) Mainland USA 

Sampled up to 1 mo po•tpartum. Lipid ba•i•. 

1D7D-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talrei, G.H.; Kauahilr&ua, S.M.; Leong, G.H. 1D83 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Ethylene, l,l-dlchloro-2,2-bis(p-chlorophenyl)- (8 Cl); Bensene, l,l'-(dlchloroethenylldene)bis(4-chloro- (9 CI) 
72-66-D 
Cl<&-Hll-Cl4. 
MW 318.02, MP 118.4. C 

Cases 
Tissue Exposure Route Range Mean General Information 

D268 a) 18 a) Not given a) No estimation a) Cancer death•, autopsies 
Adipooe b) 36 b) Not given b) l.D7+/-2.U ppm b) Noncaocer death1, autop1ie1 

c) U c) Not given c) l.23+/-0.63 ppm c) Cancer patient1, biopaie• 
d) 21 d) Not given d) l.26+/-0.76 ppm d) Noncancer patients, biopaiea 

No significant differences. Accumulation in breaat adipose apparently not re-
lated to the occurrence of mammary cancer. 

Autopsies, 43 ... 12 yr old cancer victims, 15-86 yr old noncancer victim1. Biop ... 
1iea, 25-64 yr old cancer patients, 10-64 yr old noncancer patients. Denmark 
GC 

ENVIRONMENTAL EXPOSURE; ADIPOSE TISSUE; DENMARK; AUTOPSIES; CARCINOMAS; BIOPSIES; POLYCHLORINATED BIPHENYLS; ODE 

Unger, M.; Kiaer, H.; Blichert-Toft, M.; Oleen, J.; Clau•en, J. 1D8' Euvironmental Re•earch 34.:2"-28 

Cases 
Tissue Exposure Route Range Mean General Information 

D26D a) Dl a) 10-10,100 og/g a) 8266+/-2866 og/g a) Kingston 
Adipo1e b) .. b) 80-10,200 ng/g b) 2667+/-2018 og/g b) Ottawa 

Single sample• from greater omentum of each cadaver. lu general, re1idue vaJ.. 
ues iu entire 1urvey of 20 compound• slightly higher in Kingston. No 1ignifi-
cant difference1 by sex 

Autopsie1, unembalmed cadavers, 11/79-1/31, Kiugston, Ontario (a Great 
Lalre1 Community) and 11/80-1/81, Ottawa, Ontario (outoide Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William•, D.T.; LeBel, G.L.; Juolrio1, E. 11184. Journal of Toxicology and Environmental Health 13:1D-2D 
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Ethylene, l,l-dlchloro-2,2-bls(p-chlorophenyl)- (8 CI); Bensene, l,1'-(dlchloroethenylldene)bls(4-chloro- (9 CI) 
72-55-0 
CU-H8-CI• 
MW 318.02, MP 88.• C 

Cases 
Tissue Exposure Route Range Mean General Information 

0260 7 0.30-1.68 ppm Not given Subject• ate meat contaminated with chlorinated pe1ticide1 
Adipose Jnge•tion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DOE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schna.re, D.W.; Ben, M.; Shield1 1 M.G. IOU Ambio 13(5-6):378-380 

Cases 
Tissue Exposure Route Range Mean General Information 

0261 16 a) Not given &) 2.3 ng a) T d a.fter pa.rturition 
Blood b) Not given b) 1.6 ng b) I• d 

c) Not given c) 2.7 ng c) 2S d 
d) Not given d) 1.1 ng d) •2 d 
e) Not given e) 1.7 ng e) 66 d 
f) Not given f) 1.3 ng f) 70 d 
g) Not given g) 1.0 ng g) u d 
h) Not given h) 1.7 ng H) OS d 

/g whole blood Average of sample• collected at each time period. No correlation between lev-
el1 in millr &nd blood. 

Mothers, me&n age 35+/·2 yr, mean wt 126+/·S lb, National Capital Region, 
(Ottawa), C&nada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Ada.ma, B.R.; Davies, D.J.; Turton, D. IOU Archives of Environmental Contamination and Toxicology 18:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

11262 101 Not given 3.8+/-0.82 ng/g Sampled on admiuion. Median, 2.• Dg/g. All caoe1 had >0.01 ng/g. 
Blood 26+ /-• yr old1, maternity facility admissions, urban and rural vicinity of Lake 

0Dtario (Roche•ter and Onrego), and a mixed population from the Hud1on 
River area {Alb&ny), 1977, NY 
GC 

BLOOD; FETAL BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; COMPARATIVE EVALUATIONS; HEXACHLOROBENZENE; DOE; POLYCHLORINATED BIPHENYLS; 
BIOACCUMULATION; POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER; PESTICIDE RESIDUES 
Busb, B.; Snow, J.; Koblintz, R. 19H Archives of Environmental Contamination and Toxicology 131617-527 
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Ethylene, 1,1-dlchloro-2,2-bls(p-chlorophenyl)- (8 CI); Benzene, 1,l'-(dichloroethenylidene)bis(4-chloro- (9 CI) 
72-56-9 
Cl4-H8-Cl4 
MW 318.02, MP 88.4 C 

Cases 
Tissue Exposure Route Range Mean General Information 

92611 36 a) 2.1-47.7 ppb a) 12.6 ppb a) Maternal, live births, 27 ca•e• 
Blood b) 4.6-9S.7 ppb b) 26.8 ppb b) Maternal, stillbirths, 0 cases 

c) Not detected-66.2 ppb c) 11.l ppb c) Cord, live births, 27 ca1e1 
d) Not detected-lo ppb d) 6.6 ppb d) Cord, otillbirths, 9 cases 

Pregnant women, Lucknow, India 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal,. V.; Kuuty, D. 1983 Journal of Toxicology and Environmental Health 11:71-70 

Cases 
Tissue Exposure Route Range Mean General Information 

9264 97 Not given l.9+/-0.94. ng/g Sampled at delivery. Median, 1.0 ng/g. All cases had >0.01 ng/g 
Blood, fetal Transplacental 

Fetuses, delivered in urban and rural vicinity of Lake Ontario (Rocheater and 
Oswego), and a mixed population from the Hudson River area (Albany), 1077, 
NY 
GC 

BLOOD; FETAL BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; COMPARATIVE EVALUATIONS; HEXACHLOROBENZENE; ODE; POLYCHLORINATED BIPHENYLS; 
BIOACCUMULATION; POPULATION EXPOSURE; TRANSPLACENTAL TRANSFER; PESTICIDE RESIDUES 
Bush, B.; Snow, J.; Koblintz, R. 19S4o Archives of Environmental Contamination and Toxicology 18:517-527 

Cases 
Tissue Exposure Route Range Mean General Information 

9266 93 a) Not given a) 10.7+/-9.6 ug/I 1) Mothers, Zagreb, 31 positive samples 
Blood, serum b) Not given b) 6.4o+/-3.l ug/I b) Children, Zagreb, 20 positive samples 

c} Not given c) 35.l+/-35.8 ug/I c) Mothers, Titov Vele1, 26 positive sample• 
d) Not given d) 17.3+/-36.0 ug/I d) Children, Titov Veles, 21 positive samples 
e) Not given e) ll.2+/-8.3 ug/I e) Mothers, Pula, 30 positive samples 
f) Not given f) 6.3+/-ll.l ug/I f) Children, Pula, 23 positive samples. Signific&nt differences between c) 

and a) 
c) and e) (p<o.01). 

Mothers, newborns, during 1078·81. 1-2 days postpartum. U. of Zagreb, Med-
ical Center Jitov Veles, Medical Center Pula, Yugoslavia 
GC 

ENVIRONMENTAL EXPOSURE; PESTICIDES; BLOOD SERUM; YUGOSLAVIA; NEWBORN; INFANTS; CHLORINE; ORGANIC COMPOUNDS; DOD; DOE; DDT; HEX-
ACHLOROCYCLOHEXANE; PESTICIDE RESIDUES; LINDANE; POPULATION EXPOSURE; PREGNANCY 
Bazulic, D.; Stampar-Pla1aj, B.; Bujanovic, V.; Stojanovski, N.; Naetev, B.; Rudelic, I.; Sisul, N.; Zuzelr, A. 198' Bulletin of Environmental Contamination and Toxicology 82:265-
ft~· 
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Ethylene, 1,1-dlchloro-2,2-bis(p-chlorophenyl)- (8 CI); Benzene, 1,1'-(dichloroethenylidene)bis(4-chloro- (9 CI) 
72-55-0 
CU-H8-Cl4 
MW 318.02, MP 88.4 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11266 a) 7 a.) Not given a) 13.51+/-7.87 ppb a) Controls, normal 2nd trimester pregnanc:iee, no missed abortion• 
Blood, serum b) 8 b) Not given b) 12.84+/-4.19 ppb b) Low serum PCB, recent mie1ed abortion• (mean 1.62) 

c) 9 c) Not given c) 13.24+/-9.18 ppb c) High serum PCB, recent mieaed abortion• (me&.D 1.50) 
d) 7 d) Not given d) 14.63+/-13.03 ppb d) Former miued abortion• (mean 8.43) 

In missed abortions, product• of conception were retained in utero at least 6 
wk after fetal death, which occurred before week 20 of gestation. 

Women with miseed abortions (mean age 28.l yr for high PCB group) and 
controls (mean age 24. 7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovid, B.; Wa.aserma.nn, M.; Cucoa, S.; Ron, M.; Wanermann, D.; Pines, A. 1983 Environmental Reaearch 30:160-17• 

Cases 
Tissue Exposure Route Range Mean General Information 

9267 16 a) Not given a) 26.6 ng a) 7 d after parturition 
Milk b) Not given b) 37.9 ug b) 14 d 

c) Not given c) 38.5 ug c) 28 d 
d) Not given d) 27.7 ug d) 42 d 
e) Not given e) 25.7 ng e) 56 d 
f) Not given f) 22.4 ng f) 70 d 
g) Not given g) 20.8 ug g) 84 d 
h) Not given h) 38.8 ug H) 08 d 

/g whole millr Average of 1ample1 collected at each time period. No correlation between lev-
ela in milk and blood. Accumulation of residue in infant body fat theoreti-
cally eetimated to increase rapidly during lit 8 mo of breastfeeding, eventu-
ally equal to or greater than adult levels. p,p'-DDE and PCB levels highly 
correlated (08% confidence level, r = 0.791) 

Mothers, mean age 35+/-2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adams, B.R.; Davie1, D.J.; Turton, D. 1984 Archives of Environmental Contamination and Toxicology 18:217-228 
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Ethylene, 1,1-dlchloro-:l,:l-bla(p-chloropbenyl)- (8 CI); Bensene, l,l'-(dlchloroetbenylldene)bla(4-chloro- (9 CI) 
T2°65-0 
C1'0 H8-Cl4 
MW 818.02, MP 88.4 C 

Cases 
Tiuue Exposure Route Range Mean General Information 

0268 a) 64 a) 0.26-6. T ppm a) 2.0 +or- 1.2 ppm a) Hawaii 
Milk b) 102 b) 0.24-11.0 ppm b) 1.0 +or- 1.8 ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. 

lOT0-80 
GC 

IAWAll; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP· H 
T. 
T 
Ta 

rACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
rlCIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
t'akel, G.H.; Kauahlbua, S.M.; Leong, G.H. 1088 Bulletin of Environmental Contamination and Toxicology 80:606·818 

Cases 
Tiuue Exposure Route Range Mean General Information 

0260 a) 20 a) 0.88-1.TO mg a) l.lT+/-0.28 mg a) Um.ea, north coa1t 
Milk b) 20 b) 0.84-2.10 mg b) l.16+/-0.82 mg b) Ostersund, middle 

c) 20 c) l.lT-2.7' mg c) l.6T+/•0.'2 mg c) Stockholm, east coast 
d) 20 d) l.06-1.8' mg d) l.8T+/·0.28 mg d) Gothenburg, west cout 
e) 20 e) 1.16-2.88 mg e) l.H+/-o." mg e) Lund, south 

/kg fat /kg fat Range ol 16 1am.ple1 from m.other1 in each area. Samples pooled, millr col .. 
lected 8-6 days postpartum. Leveto p,p'-DDT + p,p'-DDE in Stockholm, 
Lund oignifi.cantly different (p=0.06) from Umea, Ostereund. 

lOTT-Tll, Sweden 
GC-EC 

IWEDEN; MILK; DOE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-s 
E 
N 
CAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
foren, K. 11188 Ambio 12(1):44-'6 

Cases 
Tissue Exposure Route Range Mean General Information 

!TO 8 a) 1.16-1.24 mg/kg a) 1.lll+/-0.042 mg/kg a) Succe11ive fractions, 1 nur1ing period, mother A 
M ilk b) 0.25-0.811 mg/kg b) 0.88+/-0.026 mg/kg b) Succe11ive fraction1, 1 nur1ing period, mother B 

c) O.Tl-O.T6 mg/kg c) O.TS+/-0.0lT mg/kg c) Each nureing period for 24 hr, mother C 
d) 0.611-0.66 mg/kg d) Not given d) Sample lX/wk, 4 wk, mother C 

Fat baai1 
GC 

•DULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE A 

N loren, K. 11188 Archive• of Environmental Contamination and Toxicology 12:277 ... 288 
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Ethylene, l,l-dlchloro-2,2-bls(p-chlorophenyl)- (8 CI); Bensene, l,l'-(dlchloroeihenylldene)bls(4-chloro- (9 GI) 
12-66-11 
Cl'-H8-Cl4 
MW 818.02, MP 88.4 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11271 50 a) 0.005-0.088 mg/lrg a) 0.080 +or- 0.021 a} Millr 
Millr lnge•tion b) 0.15-2. 7 mg/lrg mg/lrg b) Millr fat (mean of 8.7%) 

b) 0.86 +or- 0.61 mg/lrg Nonomolrero, 22-38 yr old, ht 152-180 cm, wt 48-110 lrg, 1-4 children, Finland. 
GC/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; ODE; ODD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wiclr•trom., K.; Pyy•alo, H.; Sime1, M.S. 11183 Bulletin of Environmental Contamination and Toxicology 81:261 .. 256 

Cases 
TilBue Exposure Route Range Mean General Information 

11272 a) 57 a) 0.2'-4.55 mg/lrg fat a) 1.04 mg/lrg fat a) Sample• from Copenhagen (10), Naeotved (8), Oden•• (11), BorDholm 
Millr,fat b) 4 b) 0.82-1.11 mg/lrg fat b) 0.117 mg/lrg fat (10), Sonderborg (8), Aalborg (10). Foremillr and hindmillr collected 

May-Dec 11182, '-118 days pootpartum 
b) Pool• of equal part• from II mothero, Copenhagen, Feb 11182 

Only BorDholm wa• oigoificantly higher than loweot value (Sonderborg). Lev-
els •imilar in individual and pooled aamplee. No immediate health rialr to in-
fant1. 

Mothero with normal, healthy babieo, 10 with low wt babieo, Denmarlr 
GC-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; ODE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Ander1en, J.R.; Orbaelr, K. 1118' Ambio 18(4):266-268 

Cases 
Tissue Exposure Route Range Mean General Information 

11278 a) 27 a) 2.8-118.0 ppb a) 18.8 ppb a) Live birtho 
Placenta b) D b) 4.7-22.8 ppb b) 12.4 ppb b) Stillbirth• 

Pregnant women, Lucknow, India 
GO-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. 11188 JourDal of Toxicology and Environmental Health 11:71-711 
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Europium 
7.f.40-63-1 
Eu 
AtW 161.96, MP 822 C (&lso reported &• 826 C), BP 1597 C 

Cases 
Tissue Exposure Route Range 

927' &) 1 a) Not given 
Lung b) 11 b) Not given 

Inhalation 

11275 a) 1 a) Not given 
Lymph node b) 11 b) Not given 

Inhalation 

Mean General Information 

a) 87.6 ppb a) Exposed worker, biopsy 
b) 1.2 ppb b) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during 46 
yr. 20-83 yr old controls. Italy 
Worker: dyepnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

&) 4.8 ppb a) Exposed worker, biopsy 

b) '·' ppb b) Unexposed controh1, autopsies 

58 yr old photvengraver1 exposed to smoke from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rates, pulmonary 
fibrosis, hypertension, cardia.c hypertrophy a.nd overloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 1983 Cheat 83(6):780-783 

Fluoride 
16i18.f.-48-8 
F 
AtW 18.1198.f. 

Tissue 

11:176 
Bone 

Cases 
Exposure Route 

a) 6 
b) 8 
c) 111 
d) 22 

Range 

a) Not given 
b) Not given 
c) Not given 
d) Not given 

Mean General Information 

&) 262+/-127 ug/g &) </=60 yr old, audden deaths 
b) 619+/-494 ug/g b) </=50 yr old, deaths from chronic diseases 
c) 2il2+/-498 ug/g c) > 60 yr old, audden de&tha 
d) 1138+/-626 ug/g d) >so yr old, deaths from chronic diseases 

Dry wt 
Died suddenly from accident or hea.rt disease, or as result of chronic immobi-
lizing diseases. 
AAS 

BONE; ENVIRONMENTAL EXPOSURE; FINLAND; ADULTS; AUTOPSIES; DIABETES; HEART DISEASES; BRONCHITIS; TUBERCULOSIS; CARCINOMAS; NEOPLASMS; 
FLUORIDE; BIOACCUMULATION; MINERAL DEPOSITS 

Lappalainen, R.; Knuuttila, M.; Lammi, S.; Alhava, E.M. 1083 Journal of Chronic Diseaaea 36(10):707-713 
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Fluoride 
1698'-48-8 
F 
AtW 18.9984 

Tissue 

9277 
Bone 

Cases 
Exposure Route Range 

55 a) Not given 
b) Not given 
c) Not given 
d) Not given 

Mean General Information 

a.) 262-127 ug/g a) Pre-menopausal women (< or= 50 yrs), sudden death 
b) 519-494 ug/g b) Pre-menopausal women (< or= 50 yrs), death from chronic disease 
c) 292-408 ug/g c) Past-menopausal women (>so yrs), 1mdde11 death 
d) 088-626 ug/g d) Pa.st-menopausal women (>so yrs), death from heonic diseases 

Dry wt Correlation11 with Zn, Mn, Ca discuued. 

Autopsies, Finland 
AAS 

FINLAND; AUTOPSIES; BONES; COMPARATIVE EVALUATIONS; FLUORIDE; BIOACCUMULATION; 

La.ppalainen, R.; Knuuttila, M.; Lammi, S.; Alhava, E.M. 1083 Journa.I of Chronic Disea.ses 36(10):707-713 

Cases 
Tissue Exposure Route Range Mean General Information 

0278 5 3005-6666 ug 4833+/-824 ug Net urinary excretion, 0-18 hr after ingestion of 10 mg NaF tablet. Corrected 
Urine Ingestion for background. Closer relationship between plasma concentration and uri-

nary excretion rate than between the former and urinary concentration of F 

Healthy volunteers, 55-70 kg, 21-30 yr old, Sweden 
F ion-sensitive electrode 

URINE; BLOOD PLASMA; DELIBERATE EXPOSURE; SWEDEN; ADULTS; MEASUREMENT METHODS; FLUORIDE 

Ekstrand, J.; Ehrnebon, M. 1083 Journal of Occupational Medicine 25(10):745-748 

Cases 
Tissue Exposure Route Range Mean General Information 

0270 5800 Review. Levels, by age, sex, and season for subjects residing in unpolluted 
Urine Inhalation environments and not occupationa.lly exposed. By age, sex and exposure 

Ingestion mode for subjects in high-level areas. Japan. 

Ion analyzer 

URINE; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AGE; COMPARATIVE EVALUATIONS; REVIEW; FLUORIDE; JN-
DUSTRIAL CHEMICALS; AIR POLLUTION; DRINKING WATER; FOODS; INDUSTRIAL AREAS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL EMISSIONS; INHALATION; 
POPULATION EXPOSURE; SMELTERS 
Tsunoda, H.; Sakurai, S.; ltai, K.; Sato, T.; Nakaya, S.; Mita, M.;Tatsumi, M. 1084 Fluoride 17(3):1511-167 
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Formaldehyde 
60-00-0 
C-H2-0 
MW 30.03, MP -02 C, BP -10.6 C at 760 mm Hg, VP 10 mm Hg at -88 C 

Cases 
Tissue Exposure Route Range 

0280 
Liver 

Mean General Information 

Review. A•sociation between expo1ure and qualitative liver change•. Po••ible 
mechani•m• po1tulated, including direct effect• on hepatocyte• or indirect 
effect• through circulatory and immune •Y•tem1. 

LIVER; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; LIVER DISEASES; REVIEW; ACCIDENTAL POISONING; AIR POLLUTION; HEALTH HAZARDS; IN-
HALATION; OCCUPATIONAL HAZARDS 

Beall, J.R.; Ul1amer, A.G. 108' Journal of Toxicology and Environmental Health 13(1):1-21 

Cases 
Tissue Exposure Route Range Mean General Information 

0281 Review. Exposure and •••ociated hepatotox.icity, including m.acro•copic, mi-
Liver cro•copic, and biochemical manife•tation1 •• as po11ible mechanism• for toxi ... 

city di1cu•1ed. 

LIVER; ENVIRONMENTAL EXPOSURE; LIVER DISEASES; REVIEW; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALA-
TION; CARCINOGEN; POPULATION EXPOSURE 
Beall, J.R.; Ulsamer, A.G. 108• Journal of Toxicology and Environmental Health 13:1-21 

Formamlde, N-methyl-
123-30-7 
C2-H6-N-O 
MW 60.07, BP 180-186 C 

Cases 
Tissue Exposure Route 

0282 11 
Urine Inhalation 

Dermal 

Range Mean 

a) Not given a) 8.0+/-2.6 ppm 
b) Not given b) 13.2+/-2.3 ppm 

Geometric means 

General Information 

a) In cold weather, 36-6• F 
b) In hot weather, 69-06 F 

After expo•ure to dimethylformamide. 13% reduction in urine volume in b) 
correlated with incre&•ed level•. 

Occupationally expo•ed worker•, du Pont 
GC 

ADULTS; URINE; METABOLITES; INDUSTRIAL PLANTS; OCCUPATIONAL HAZARDS; OCCUPATIONAL EXPOSURE 

Dixon, S.W.; Graepel, G.J.; Looney, W.C. 1083 Journal of the American Industrial Hygiene Auociation ••(•):273-276 
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Formic acid 
6'-18-6 
C-H2-02 
MW 46.02, MP 8.4 C, BP 100.6 C, VP 43 mm Hg at 26 C 

Cases 
Tissue Exposure Route Range 

0283 1 a} Not given 
Blood, •erum lnge1tion b) 31-33 mmol/L 

c) Not given 

Mean General Information 

a) 23 mmol/L a) 8 hr adter ingestion 
b) Not given b) 21-32 hr 
c) 16 mmol/L c) 46 hr 

Baby given amoxicillin accidently suspended in methanol/water (70/30 by 
volume). Mea1ured a• formate. 

8 mo old, Salt Lake City, Utah 
Flourimetry 

BLOOD SERUM; DELIBERATE EXPOSURE; UTAH; INFANTS; METHANOL; ACCIDENTAL POISONING 
Sh&ha.ngian, S.; Robin•on, V.L.; Jennieon, T.A. 1084 Clinical Chemistry 30(8):1413-1414 

Cases 
TiHue Exposure Route Range Mean General Information 

0284 36 a) Not given a) 13.16 mg/L a) Week 1, pre-exposure 
Urine Inhalation b) Not given b) 13.66 mg/L b) Post-expooure 0.0'-0.88 ppm (mean 0.11 ppm) 

c) Not given c) 11.60 mg/L c) Week 2, pre-expo1ure 
d) Not given d) 11.70 mg/L d) Poot-expooure 0.02-0.36 ppm (mean 0.11 ppm) 
e) Not given e) 13.06 mg/L e) Weelr 8, pre-expo1ure 
f) Not given f) 16.40 mg/L f) Poot-expooure 0-0.28 ppm (mean 0.04 ppm) 

Exposed to 40% formaldehyde for about 2 hr in laboratory claH. No oigoifi-
cant difference•. 

Freshman veterinary medicine 1tudent1, Colorado State Univeraity, Colorado 
Headache, sneezing, scratchy throat, forehead ra1h 
GC 

URINE; ADULTS; COLORADO; ENVIRONMENTAL EXPOSURE; INHALATION; FUMES 
Gottachling, L.M.; Beaulieu, H.J.; Melvin, W.W. 108' American Indu1trial Hygiene A11ociation Journal •b(l):l0-28 

Glycols, polyethylene, mono(tetrahydrofurluryl) ether (8 CI); Poly(oxy-112-ethanedlyl), alpha-((tetrahydro-2-furanyl)methyl)-omega-hydroxy- (9 
CI) 
31602-86-0 
(C2-H'-O)mult-C6-Hl0-02 

Cases 
Tissue Exposure Route 

0286 a) 0 
Blood, pla•ma b) 0 

Injection 

Range 

a) 210-12 ug/ml 
b) 216-18 ug/ml 

Mean General Information 

a) Not given a) 10 min and 8 hr after •.660 g, in cirrho•i• patient• 
b) Not given b) 10 min and 3 hr after 4.460 g, in control• 

Given u IV don, 6 ml containing 260 mg phenacetin. N(•ub 2)-glycofurol 
mea•ured. Clearance reduced and half-time increa.•ed in a). Range• of m.eaa•, 
estimated from figure. 

Adult patient• with cirrho1i• and liver function impairment, and age-matched 
control• 
GC 

BLOOD PLASMA; DELIBERATE EXPOSURE; SOLVENTS; METABOLISM 
Bury, R.W.; Breen, K.J.; Desmond, P.V.; Raymond, K.; Muhford, M.L. 1084 Clinical Pharmacology and Therapeutic• 36(1):82-84. 
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Glyoxyllc acid, phenyl- (8 CI); Benaeneacetic acid, alpha-oxo- (9 CI) 
811-'TS-• 
CB-H8-08 
MW 11>0.1', MP 88 C, BP 1'7-151 C 

Cases 
TiBBue Exposure Route Range Mean 

0288 a) 6 a) lO'T-27• mg/I a) 183 mg/I 
Urilie b) .,, b) 220-:n• mg/I b) 251 mg/I 

c) 6 c) 383-681> mg/I c) 526 mg/I 
d) 6 

Inhalation 
d) 21<&-526 mg/I d) 33• mg/I 

General Information 

a) Solid waste container workers 
b) Duckboard workers 
c) Tank cylinder workera 
d) Tank 6.o.iehio.g workers 

Meao. air levelo, 120-68• ul/I 
Correlation moderate with styrenemia (r=0.5799), good with mandelicuria 
(r=0.8017). 

Workers, fi.bergla11 reinforced plastic factory 
HPLC 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; COMPARATIVE EVALUATIONS; STYRENES; AIR POLLUTION; BIOLOGICAL MONITORING; INHALATION; METABO-
LITES 
Apo•toli, P.; Brugnone, F.; Perbellini, L.; Cocheo, V.; Bellomo, M.L.i Silvestri, R. 198• American Journal of Industrial Medicine •:7•1·754 

Gold 
'TU0-57-6 
Au 
AtW 1116.0666, MP 106 •. 76 C, BP 2700 C, VP l mm Hg at 1860 C, 10 mm Hg at 2160 C 

Cases 
Tissue Exposure Route Range Mean 

11287 a) 10 a) Not given a) 38.5+/-3.2 ug/I 
Cerebrospinal b) 8 b) Not given b) 26.1+/-16.6 ug/I 
fluid c) 3 c) Not given c) 35.3+/-23.7 ug/I 

d) 6 d) Not given d) 23.6+/-3.3 ug/I 
e) 3 e) Not given e) 27.8+/-13.2 ug/I 
f) 1 f) Not given f) 50.5 ug/I 

g) Not given g) 16.0 ug/I 

General Information 

a) Controls, non.-.neoplasmic diseases (hydrocephalus, etc.) 
b) Meningioma 
c) Craniopharyngioma 
d) Aotrocytoma 
e) Medulloblaetoma 
f) Pinealblaotoma 
g) Chondrosarcoma 

b, c) Benign brain tumors, (d-g) malignant brain tumors 
No significant differences. 

Patient1, 18 men, 14 women, range of mean ages 4.6-55.0 yr, fasted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Yazigi, A.; Al-Saleh, I.; Al-Mefty, 0. 198• Clinical Chemistry 30:1358-1360 

Cases 
Tissue Exposure Route Range Mean General Information 

9288 a) 38 a) 0.01-0.62 ppm a) 0.06 ppm a) Pottery workers 
Hair b) 24 b) 0.0'-0.21 ppm b) 0.00 ppm b) Controls 

Pottery workers from Tlaquepaque and Tonala, Mexico. Controls from Tus-
con, AZ 
NA 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W .; Nelson, G.W .; deVa.quera, M.V.; Pearson, P.B. 198.f. Nutrition Reporto International 30(5):1000-1018 
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Gold 
7<&<&0-67-6 
Au 
AtW 196.9665, MP 106<&.76 C, BP 2700 C, VP 1 mm Hg at 1860 C, 10 mm Hg at 2160 C 

Cases 
Tissue Exposure Route Range Mean 

9280 a) <&8 a) 1-270 ug/kg a) <& ug/kg 
Hair b) 56 b) 1-60 ug/kg b) 6 ug/kg 

c) 28 c) 1-34 ug/kg c) 6 ug/kg 
d) 21 d) 1-72 ug/kg d) 8 ug/kg 

General Information 

a) Caucasian boys 
b) Caucasian girls 
c) Hindustani children 
d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old school children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.F.M.; Wibowo, A.A.E.; Das, H.A.; Egger, R.J.; van Deyck, W .; Zielhuis, R.L. 1083 International Archives of Occupational and Environmental Health 53:127·137 

Hexachlorocyclohexane, total (No postings In CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0200 16 170-700 ug/kg 270 ug/kg Investigation of residues in autopsy samples. Fat basis. Sum of alpha-, beta-, 
Adipose gamma-hexachlorocyclohexane isomers. 

20-60 yr old traffic accident victims, 1070-80. Ljubljana and Maribor hospi-
tals, Yugoslavia 
GLC 

0201 12 Not given 260 ug/kg 3-5 days postpartum. Sum 0£ alpha-, beta-, gamma-hexachlorocyclohexane 
Milk, fat isomers. 

0-10/81. Mothers in Ljubljana Maternity Clinic, Yugoslavia 
GLC 

9202 12 6-18 ug/kig 9.7 ug/kg 3-5 days postpartum. Sum of alpha-, beta-, gamma-hexachlorocyclohexa.ne 
Milk, whole isomers. 

0-10/81. Mothers in Ljubljana. Maternity Clinic, Yugoslavia 
GLC 

ADIPOSE TISSUE; MILK; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; AUTOPSIES; CHLOROBENZENES; HEXACHLOROCYCLOHEXANE; BIOACCUMULATION; LAC-
TATION; PESTICIDE RESIDUES; METABOLISM; 
Jan, J, 1088 Bulletin of Environmental Contamination and Toxicology 30:595-500 
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Iodide 
204.61-54.-5 
I 
AtW 127.0 

Tissue 

0203 
Milk 

Cases 
Exposure Route Range 

37 a) 29-4.00 ug/l 
lngeatiou b) Not given 

c) Not given 
d) Not given 

Mean General Information 

a.) 178 ug/l a) Mature milk, initial aamples, a.II mothers 
b} llS+/-6' ug/l b) Con1umed non-iodbed salt, 6 mother• 
c) 1•3+/-106 ug/l c) Low intake of iodized 1alt, 10 mother• 
d) 270+ /-14.6 ug/l d) High intake of iodized salt, 11 mothers 

Significant difference• between b) and d}, c) and d) 

Mothers, age• 21-36 yr 
ISE 

MILK; DELIBERATE EXPOSURE; NORTH CAROLINA; INFANTS; COMPARATIVE EVALUATIONS; IODIDE; DIETS; FOOD ADDITIVES 

Guahurat, C.A.; Mueller, J.A.; Green, J.A.; Sedor, F. 

Iodine 
7663-66-2 
I 

108' Pediatrics 73(S):36ol-357 

AtW 126.904.5, MP 113.60 C, BP 186.24. C, VP (solid) 0.08 mm Hg at O C, 0.306 mm Hg at 26 C, 2.16' mm Hg at f>O C, 26.78 mm Hg at 00 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0:104. a) Not given a} 0.029+ /-0.003 ug/mL a) Infulin-treated diabetics 
Blood, plasma b) Not given b) 0.0811+/-0.007 ug/mL b) Non-inaulin .. treated diabetic• 

c) Not given c) 0.032+/-0.006 ug/mL c) Control non-diabetic• 
Collected after overnight fasting. Significant differences among all groups. 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1084. Biological Trace Element Re•earch 6:,60-<&87 

Cases 
Tissue Exposure Route Range Mean General Information 

0:106 6 a) 0.2-2.8 ug/g a) 0.35 ug/g a} 0-4.0 cm from scalp, 1 yr old female 
Hair b) 0.3-8.5 ug/g b) 0.37 ug/g b) 0-4.0 cm from scalp, 4. yr old female 

c) 0-8.5 ug/ g c} 0.81 ug/g c) 0-30 cm from scalp, 7 yr old female 
d) O.ol-3.5 ug/g d} 1.6 ug/g d) 0-18 cm from scalp, 3 yr old female 
e} 0-5 ug/g e} 3.1 ug/g e) 0-15 cm from scalp, 2 yr old ma.le 
f) 0-3.4. ug/g f) 0.26 ug/g f} 0-65 cm from scalp, 4.0 yr old female 

E11timated from figure Range from total length, mean from 111t 10 cm from scalp. Levels increased 
from scalp to tip. 

Japan 
1 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
YuJrawa, M.; SusuJri-Ya1umoto, M.; 'l"lLnaka, S. 1984. Science of the Total Environmeut 38:41-54 
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Iodine 
7553-56-2 
I 
AtW 126.0045, MP 113.60 C, BP 185.24 C, VP (solid) 0.03 mm Hg at O C, 0.305 mm Hg at 26 C, 2.164 mm Hg at 60 C, 26.78 mm Hg at 00 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0206 a) 10 a) 170-510 ug/kg a) 310+/-113 ug/kg a) Colostrum (lot or 2nd day pos"t partum) 
Milk b) 16 b) 132-460 ug/kg b) 274+/-08 ug/kg b) Tranoitional milk (3-8 daya postpartum) 

c) 7 c) 157-1880 ug/kg c) sso+/-623 ug/kg c) Mature milk (1-8 mo post partum) 
Dry wt Dry wt 

Slovenia, Yugo1lavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

0207 32 a) Not given a) 222+/-10 ug a) Nonsmokers, initial level, 27 1ubject• 
Urine Ingestion b) Not given b) 222+/-27 ug b) 4 wk 

c) Not given c) 185+/-ll ug c) 12 wk 
d) Not given d) 159+/-68 ug d) Smoken (1-20 cigaretteo/d), initial level, 5 aubject• 
e) Not given e) 174+/-62 ug e) 4 wk 
f) Not given f) 142+/-33 ug f) 12 wk 

/g creatinine 8 mg thiocyanate daily from milk with 20 mg/I. Normal levela 34-168 ug/g 
S.E. creatinine. 

Healthy volunteers, Uppaala, Sweden 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; SWEDEN; ADULTS; THIOCYANATES; FOOD ADDITIVES 

Dahlberg, P.-A.; Bergmark, A.; Bjorck, L.; Bruce, A.; Hambraeu1, L.; Clae111on, 0. 1084 American Journal of Clinical Nutrition 30:•16-"'20 

Iron 
7430-80-6 
Fe 
AtW 55.847 1 MP 1536 C (pure), 1000-1300 C (cast), 1500 C (wrought), 1300 C (steel), BP 3000 C 1 VP 1 mm Hg at 1787 C 1 10 mm Hg at 2040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0208 a) 8 a) 140-250 ppm a) Not given a) Sclerotic aorta from metal-worlrera 
Aorta b) 6 b) 120-300 ppm b) Not given b) Normal aorta from metal-worker1 

c) 7 c) Not given c) 110+/-51 ppm c) Normal aorta from non metaJ .. worker1 
Dry wt Dry wt 

45-66 yr old workers. Autopsies, Japan, 1076-1077. Employed 7-82 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN· 
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1084 Archives of Environmental Contamination and Toxicology 13:110-127 
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Iron 
7439-89-6 
Fe 
AtW 55.847, MP 1535 C (pure), 1000-1300 C (cast), 1500 C (wrought), 1300 C (steel), BP 3000 C, VP 1 mm Hg at 1787 C, 10 mm Hg at 2040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9299 231 a) 167-578 ppm a) 324+/-102 ppm a) Maternal, 66 cases 
Blood b) 119-988 ppm b) 392+/-166 ppm b) Cord, 65 cases 

Significant po•itive correlation. Determinations in 1077, U>78. 

Nagoya, Japan, 1974-1078. Maternal venous and umbilical cord blood. Nor-
maJ deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 1984 Archives of Environmental Health 39(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

9300 113 a) Not given a) 5.5+/-1.4% a) Black beans containing 8 mg Fe plus 538 mg capsule reduced glutathione 
Blood Ingestion b) Not given b) 11.3+/-l.2% (beano alone, 2.2%) 

c) Not given c) 21.8+/-l.2% b) Black beans containing 3 mg Fe, cooked with 588 mg reduced glutathione 
d) Not given d) 8.5+/-1.4% (beans alone, 4.5%) 
e) Not given •) 10.0+/-l.3% c) Hemoglobin containing 3 mg Fe plus 1600 mg reduced glutathione 
f) Not given f) 8.0+/-1.2% (hemoglobin alone, 15.5%) 

S.E. d) Corn containing 2 mg Fe plus 1050 mg capsule cysteine (corn alone or 
plus 210 or 630 mg cysteine was 2.5, 4a.6, 6.0%) 

e) Corn containing 2 mg Fe plus 2260 mg capsule glutathione (corn alone or 
plus 452 or 1356 mg glutathione was 4.0, 6.8, 7 .5%) 

f) Corn containing 2 mg Fe plus 300 g meat (corn alone or plus 100 or 200 g 
meat was 3.3, 6.0, 6.7%) 

% Fe absorbed from food. No significant enhancement with smaller doses of 
cysteine, glutathione or beef and no enhancement with histidine 

Rural apparently healthy Venezuelans, 39 men, 74 women 
ES 

BLOOD; DELIBERATE EXPOSURE; VENEZUELA; COMPARATIVE EVALUATIONS; IRON; DIETS 

LayriHe, M.; Martinez-Torres, C.; Leets, I.; Taylor, P.; Ramirez, J. 1084 Journal of Nutrition 14:217-228 

Cases 
Tissue Exposure Route Range Mean General Information 

9301 a) Not given a) l.13+/-0.10 ug/mL a) Insulin-treated diabetics 
Blood, plasma b) Not given b) l.43+/-0.42 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) l.27+/-0.06 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Significant differences among all groups. 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1984 Biological Trace Element Research 6:4"60-487 
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Iron 
7430-89-6 
Fe 
AtW 55.847, MP 1535 C (pure), 1000-1300 C {ca.st), 1500 C (wrought), 1300 C (steel), BP 3000 C, VP l mm Hg a.t 1787 C, 10 mm Hg at 2040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0302 23 14-35 umol/1 20 umol/I Subject• in good iron balance. Highly significant inverse correlation between 
Blood, serum Ingestion body iron 1tore• and cadmium abaorption and retention. 

Healthy, elderly nonsmokers, 11 males, 12 females, age 60-85, England 
AAS 

BLOOD SERUM; URINE; ENGLAND; CADMIUM; IRON; LEAD; DIETS; AGE; ENVIRONMENTAL EXPOSURE 

Bunker, V.W.; Lawson, M.S.; Delves, H.T.; Clayton, B.E. 1084 American Journal of Clinical Nutrition 39:803-808 

Cases 
Tissue Exposure Route Range Mean General Information 

0303 103 0.8-3.7 ug/mL l.65+/-0.66 ug/ml Technique developed for simultaneou1 determination of 1everal element1. Aleo 
Blood, serum metuured detection limit• for other elements. 

x-ray fluore• 

MEASUREMENT METHODS; BLOOD SERUM; IRON;COPPER; ZINC; BROMINE; TRACE ELEMENTS 
Rastegar, F.; Maier, E.A.; Heimburger, R.; Christophe, C.; Ruch, C.; Leroy, M.J. 1084 Clinical Chemistry 30(8):1300-1303 

Cases 
Tissue Exposure Route Range Mean General Information 

0304 188 a) Not given a) 1215+/-46 ug/L a) 80 control• 
Blood, serum b) Not given b) 1081+/-34 ug/L b) 56 patients with myocardial infarctions 

c) 1230+/-47-1356+/-57 ug/L c) Not given c) 103 others, range of mean• 
d) Not given d) l.36 ug/L d) Patients in b) 21-30 hr after la•t chest pains 

S.E. S.E. Significant differences between a) and b), d) vs initial levels. d) estimated 
from graph 

Control• from 80-56 yr old•, 24% with family history of ischemia. 63 yr old• 
with infarctions, •s males, 8 females, 641.% smoker•, 32% family hi1tory of ia .. 
chemia. Others - different diseases, hyperten1ion 
Colorimetry 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. 1084 Clinical Chemi•try 30(5):644-648 
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Iron 
7•30-80-6 
Fe 
AtW 1111.8•7, MP 111311 C (pure), 1000-1300 C (caot), 11100 C (wrought), 1300 C (1teel), BP 3000 C, VP 1 mm Hg at 1787 C, 10 mm Hg at 20•0 C 

Cases 
Tisaue Exposure Route Range Mean General Information 

03011 12 a) 16.'1-60.07 a) 30.23+/-16.01 i) Fe-1>11, 6 subjects, 3 fed Fe-l>O labelled ferric tripolyphosphate (=3 mg 
Body lnge•tion b) 7.70-311.20 h) 16.80+/-o.80 Fe), d I and Fe-66 labelled ferrous ascorbate (=3 mg Fe) d 2. 3 fed same 

c) 1.86-2.77 c) 2.:17+/-0.367 in reverie order 
d) 2.61-•.86 d) s.110+/-o.n8 b) Fe-50, 6 1ubject1, ea.me regimen 

% retention % rete11tion c) Fe-1111, 6 oubjecto fed lunch 2 •ucceHive dayo, 3 fed oupplemented wheat 
chapathi (1% TPP and l> uCi Fe-110), d 1 and un1upplemented wheat cha-
pathi (lOuCi Fe-1111), d 2. 3 fed •&me in reveroe order 

d) Fe00 50, 6 subjects, same regimen 
Fa1ted overnight before do••· 1.118 X higher Fe ab•orption with l % TPP 
added to wheat chapathi 

Healthy male volunteen, normal hemoglobin level• (1'.2-18.7 d/1), India 

BODY; DELIBERATE EXPOSURE; INDIA; ADULTS; IRON; FOOD ADDITIVES; WHEAT; COMPARATIVE EVALUATIONS 

Rao, K.S.; Rao, B.S.N. 108' Nutrition Report• International 20(11) llOl-1106 

Cases 
Tissue Exposure Route Range Mean General Information 

0806 ' '6-736 ug/g 277 ug/g Bulk analy•i• 
Bone 

37-62 yr old dialy•i• patients with osteomalacia. Treated 0-06 mo. 
AAS 

ALUMINUM; BLOOD SERUM; BLOOD; LIVER; IRON; BONE; DRUGS 

Verbuelren, A.H.; Van de Vyver, F.L.; Van GrieJreo, R.E.; Paulu1, G.J.; Vi1ser, W .J.; D'Hae1e, P.; De Broe, M.E. 108' Clinical Chemi•try 30(6):763-768 

Cases 
Tisaue Exposure Route Range Mean General Information 

0307 1 Not given 300+/-160 ppm Lumbar vertebrae (n=ll). 
Bone Ory wt 

Chromate plating worker, employed 7 yr, died at age 66, SO yr after changing 
jobo 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 108' Archive• of Environmental Contamination and Toxicology 13:110-127 
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Iron 
74311-811-6 
Fe 
AtW 66.847, MP 1636 C (pure), 1000-1300 C (ca1t), 1500 C (wrought), 1800 C (eteel), BP 8000 C, VP 1 mm Hg at 1787 C, 10 mm Hg at 2040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11808 a) Not applicable a) 10.6XlO(E-4)g a) Sample• from caudate nucleu1 of endogeneou• psychosis patients 
Brain b) Not given b) S.26+/-0.6XlO(E-4)g b) Normal• 

/g Ory wt Tieeue samples di1sected 20-24 hr after death. 

711 yrs old 
NA 

BRAIN; AUTOPSIES; CASE HISTORIES; BEHAVIOR DISORDERS; COBALT; IRON; RUBIDIUM; ALCOHOLIC BEVERAGES; SELENIUM; ZINC 

Demmel, U.; Hock, A.; Feinendegen, L.E.; Sebek, P. 1118' Science of the Total Environment 38:69-77 

Cases 
Tissue Exposure Route Range Mean General Information 

DllOll 22 a) Not given a) 218.4+/-1'11.8 ug/g a) Normal ti11ue 
Brea.it b) Not given b) 238.6+/-113.0 ug/g b) Neopla1tic 

Ory wt, 8 oample1, p=0.80 

Patients with primllry breast carcinomas, samples of normal and neoplastic 
tisaue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Rislr, S.L.; Sky-Peclr, H.H. 1118' Cancer Reoearch 44:68110-68114 

Cases 
Tissue Exposure Route Range Mean General Information 

11810 a) 178 a) 0.2-161 ppm a) 23.6 ppm a) Pottery worker• 
Hair b) 24 b) 4-26 ppm b) 8.11 ppm b) Control• 

Pottery worlrer1 from Tlaquepaque and Tonala, Mexico. Controls from Tua-
con, AZ 
.AAS 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nel•on, G.W.; deVaquera, M.V.; Peanon, P.B. 1118' Nutrition Report1 International 30(6):10011-1018 
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Iron 
74311-811-6 
Fe 
AtW 55.847, MP 1585 C (pure), 1000-1800 C (cast), 1500 C (wrought), 1300 C (steel), BP 8000 C, VP 1 mm Hg at 1787 C, 10 mm Hg at 2040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11811 a) 45 a) .t..0-270 mg/kg a) 31.88 mg/kg a) Caucasian boys 
Hair b) 5.t. b) 2.5-110 mg/kg b) 111.0 mg/kg b) Caucasian girls 

c) 26 c) 1.11-55 mg/kg c) 12.15 mg/kg c) Hindustani children 
d) 111 d) .t..6-120 mg/kg d) 14.00 mg/kg d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old 1chool children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
M!UM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.P.M.; Wibowo, A.A.E.; Das, H.A.; Egger, R.J.; van DeycJr, W .; Zielhuis, R.L. 11188 International Archives of Occupational and Environmental Health 53:127-137 

Cases 
Tissue Exposure Route Range Mean General Information 

1131:1 a) 4 a) 112-212 ppm a) 133 ppm a) 1-15 yr olds, rural 
Hair b) 6 b) 102-468 ppm b) 2011 ppm b) 15-25 yr olds, rural 

c) 5 c) 84-2110 ppm c) 160 ppm c) 25 yr olds, rural 
d) 11 d) 120-700 ppm d) 261 ppm d) 15-25 yr olds, different areas of country 
•) 10 e) 83-421 ppm e) 1611 ppm e) All age groups, different areas of country 

15-25 yr olds had highest levels of trace elements. 

Residents of Sri Lanka 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Dis1anayake, C.B.; Senaratne, A.; Weerasooriya, S.V.R. 1984 Journal of Environmental Studies 23:41 .. 48 

Cases 
Tissue Exposure Route Range Mean General Information 

9813 a) 67 a) Not given a) 757 (8.8) ug/g a) Total, unwashed hair samples 
Ha.ir b) 51 b) Not given b) 11511 (2.2) ug/ g b) Ha.ir pieces 

c) 5 c) Not given c) 324 (2.3) ug/g c) N eedle-pado 
d) 11 d) Not given d) 156 (3.8) ug/g d) Others (undefined) 

In unwa.shed sa<.les, significant difference between sample types (p<0.001), 
levels higher (p 0.001) in samples from 1880-111411 then from 1950-1969. Af-
ter washing (non-ionic SAA), levels signifi.ca.ntly higher in 1011-1068 samples 
th&n in 11181-1983. 

Japanese women. 1081-1983 samples from 22 workers at National Institute of 
Environments.I Studies 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 

Suzuki, T.; Hongo, T.; Morita., M.; Yamamoto, R. 1984 Science of the Total Environment 39:81-01 
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Iron 
7430-89-6 
Fe 
AtW 55.84.T, MP 1535 C (pure), 1000-1300 C (ca.st), 1500 C (wrought), 1300 C (steel), BP 3000 C, VP l mm Hg a.t 1787 C, 10 mm Hg at :1040 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9314 1 Not a.pplicable 6520 ug/g Bulk analysis 
Liver Wet wt 

37 yr old dialysis patient with osteomalacia. Treated 72 mo. 
AAS 

ALUMINUM; BLOOD SERUM; BLOOD; LIVER; IRON; BONE; DRUGS 

Verbueken, A.H.; Van de Vyver, F.L.; Van Grieken, R.E.; Paulus, G.J.; Visser, W.J.; D'Haese, P.; De Broe, M.E. 1984 Clinical Chemi1try 30(5):763-768 

Cases 
Tissue Exposure Route Range Mean General Information 

11315 231 44-132 ppm 77+/-20 ppm 70 cases 
Placenta 

Nagoya, Japan, 107'-1078. Normal deliveries. 
AAS 

11316 231 10-120 ppm 45+/-20 ppm 78 cases 
Umbilical cord 

Nagoya, Japan, 107'-1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata~ T. 1084 Archives of Environmental H ... lth 39(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

1)317 I) a) Not given a.) 0.35+/-0.02 mg/lrg a) Uncured 
Urine Ingestion h) Not given h) 0.36+ /-0.01 mg/lrg b) cured, 49mg/lrg nitrite 

c) Not given c) 0.37+/-0.0lmg/lrg c) Cured, 47 mg/lrg nitrite + :100 mg/lrg erythorbate 
S.E. 200 g/day cured or uncured sausage. 3 subjects/group, each set rotating to 

next group every 17 d. Pooled samples from day 6-15. 

Healthy, :11-27 yr old. Mean ht 180 cm, mea.n wt 78 lrg 
AAS 

BIOAVAILABILITY; IRON; ZINC; COPPER; DELIBERATE EXPOSURE; METABOLISM; URINE; BLOOD SERUM; UNITED STATES 

Greger, J.L.j Lee, K.; Graham, K.L.; Chinn, B.L.; Liebert, J.C. 1984 Journal of Agricultural and Food Chemi1try 3:1:881-865 
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Iron oxide (Fe203] 
1309-37-1 
Fe2-03 
MW 1611.70, MP 1666 C 

Cases 
Tissue Exposure Route 

9318 8 
Bronchial 11ecre- lnhala.tion 
ti on 

a) 100-23% 
b) 100-80% 
c) 100-30% 

Range Mean General Information 

a) Not applicable a) Controls 
b) Not applicable b) 108 ug H2-S-04/cu m 
c) Not applicable c) 083 ug Hll-S-04/cu m 

0-180 min, % tracheobronchial retention of 4.2 um ferric oxide particles aher 
1 hr exposure to 1ubmicrometer sulfuric acid aerosol. 

Healthy volunteers, 4 female•, 4 malee, 26-611 yr old, ht 169+/-U cm, wt 
73+/-26 kg. 
Scintillation counting 

BRONCHIAL SECRETIONS; DELIBERATE EXPOSURE; ADULTS; RESPIRATORY DISEASES; IRON; TECHNETIUM; BIOACCUMULATION; INHALATION; PARTICULATES; 
RADIONUCLIOES 
Leikauf, G.D.; Spektor, D.M.; Albert, R.E.; Lippmann, M. 

Isopropyl alcohol (8 CI); 2-Propanol (9 CI) 
67-63-0 
C3-H8-0 

1984 

MW 60.00, MP -88.5 to -80.6 C,BP 80.3 C, VP 10 mm Hg at 2.4 C 

Cases 
Tissue Exposure Route Range 

0819 8 1-29 mg/dL 
Blood 

0320 7 2-12 mg/100 g 
Brain 

9321 8 6-26 mg/dL 
Kidney 

982:1 8 7-69 mg/100 g 
Liver 

BLOOD; BRAIN; LIVER; KIDNEYS; AUTOPSIES; ALCOHOLS 

American Industrial Hygiene Auociatioo Journal •5(5):285-292 

Mean General Information 

Not given Autopsies. Deaths not related to iaopropanol expo1ure. 5 ca1e1 were diabetic 
or alcoholic, 2 were 1everly dehydrated, and 1 had fatal heart attack. 

GC 

Not given Autopsies. Death• not related to iaopropanol exposure. 5 easel were diabetic 
or alcoholic, 2 were 1everly dehydrated, and 1 had fatal heart attack. 

GC 

Not given Autop1ie1. Death• unrelated to i1opropanol exposure. 6 ca•e• were diabetic 
or alcoholic, 2 were •everely dehydrated, 1 had fatal heart attack. 

GC 

Not given Autop1ie1. Death• not related to isopropanol expo1ure. 5 case• were diabetic 
or alcoholic, 2 were •everly dehydra.ted, a.nd 1 ha.d fa.ta.I heart attack. 

GC 

Davis, P.L.; Da.1 Cortivo, L.A.; Ma.turo, J, 198' Journal of Analytical Toxicology 8:209-21:1 
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L-Ascorblc acid 
50-81-7 
C6-H8-06 
MW 176.12, MP 100-1112 C 

Cases 
Tissue Exposure Route 

0323 a) 6 
Blood, cello b) 11 

c) 6 
Ingestion 

Range Mean 

a) 20.9-66.1 mcg a) 30.0+ /-3.5 mcg 
b) 22.0-63.3 mcg b) 30.l+/-2.0 mcg 
c) 22.6-'8.2 mcg c) 36.7+/-3.S mcg 

/lO{E-S) cello /10 (E-S) celllo 
S.E. 

BLOOD PLASMA; LYMPHOCYTES; DELIBERATE EXPOSURE; VITAMIN C 

Yew, M.-L.S. 108' Nutrition Reports International 30(3):607-601 

Cases 
Tissue Exposure Route Range Mean 

0326 ln1eation a) 0.&6+/-0.30-l.08+/-0.67 mg a) Not given 
Blood, plasma b) l.26+/-0.25-l.61+/- 0.23 mg b) Not given 

c) l.02+/-0.30-1.55+/-0.21 mg c) Not given 
/100 ml 

General Information 

a) No Vitamin C supplement 
b) On supplement of 1-3 g/d Vitamin C 
c) On supplement of S-12 g/d Vitamin C 

Lymphocytes. Wide individual variations, unrelated to 1ex difference1. 

Healthy 27-62 yr old non-omoken 

General Information 

a) Mother•, peak at 12 m.o during 0-12 mo breaatfeeding 
h) Brea.it-fed inf&0t1, peak at 0 mo 
c) Control infants, weaned before 8.6 mo 

Peak at 6 mo. Supplemented formula and oolid food• 
Range of means. 

Well-nouri1hed mothers and their newbon11 delivered at Helsinki Univer1ity 
Central Ho1pital 
Microftuorometry 

BLOOD SERUM; MILK; CONSUMER EXPOSURE; INFANTS; COMPARATIVE EVALUATIONS; VITAMIN C; DIETS; LACTATION; FINLAND 
Salmenpera, L. 108' American Journal of Clinical Nutrition •0:1050-1066 

Cases 
Tissue Exposure Route Range Mean General Information 

0325 a) 6 a) 0.70-1.10 mg/di a) o.oo+/-0.06 mg/di a) No Vitamin C 1upplement 
Blood, pla1m& b) 11 b) 0.03-2.71 mg/di b) 1.66+0.16 mg/di b) On oupplement of 1-3 g/d Vitamin C 

c) 6 c) 1.20-2.67 mg/di c) l.06+/-0.20 mg/di c) On oupplement of S-12 g/d Vitamin C 
Inge1tion S.E. Level1 reflect 1upplementary intake1. 

He&lthy 27-62 yr old non-•moken 

BLOOD PLASMA; LYMPHOCYTES; DELIBERATE EXPOSURE; VITAMIN C 
Yew, M.-L.S. 108' Nutrition Reports International 30(3):507-601 

Cases 
Tissue Exposure Route Range Mean General Information 

0326 Ingestion 4.14+/-1.13-6.18+/-0.00 mg/100 Not given 3 d-12 mo po1tpartum, peak at S d. Higher levels th&D in plaema or in in-
Millr ml fant '• plasma. 

Well-nourished mothers of infants delivered at Helsinki University Central 
Hospital 
Microffuorometry 

BLOOD SERUM; MILK; CONSUMER EXPOSURE; INFANTS; COMPARATIVE EVALUATIONS; VITAMIN C; DIETS; LACTATION; FINLAND 

Salmenpera, L. 1984 American Journal of Clinical Nutrition 40:1050-1056 

..... 
co 
°' 



L-threo-2,3-Hexodlulosonic acid, gamma-lactone 
•ll0-83-6 
C6-H6-06 
MW 17'.11 1 MP 226 C (decomp) 

Cases 
Tissue Exposure Route Range 

11327 a) 6 a) o-•.o 
Blood, cello h) 11 h) 0-2.11 

c) 6 c) 0-7.6 
Ingestion mcg/lO(E-8) cells 

11328 a) 6 a) 0.03-0.08 mg/di 
Blood, plasma h) 11 h) 0-0.28 mg/di 

c) 6 c) o-o.2r. mg/di 
Ingestion 

Mean 

a) l.3+/-0.7 
h) i.2+/-0.• 
c) l.7+/-1.3 

mcg/lO(E-8) cells 
S.E. 

a) 0.06+/-0.01 mg/di 
h) 0.10+/-0.03 mg/di 
c) 0.10+/-0.03 mg/di 

S.E. 

BLOOD PLASMA; LYMPHOCYTES; DELIBERATE EXPOSURE; VITAMIN C 

Yew, M.-L.S. 

Lanthanum 
7•311-111-0 
La 

lllH Nutrition Reports International 30(3):C.97-601 

AtW 138.906, MP 1120 C, BP 3•6• C, VP 3230 mm Hg at •oo C, 3420 mm Hg at 760 C 

Cases 
Tissue Exposure Route Range Mean 

93211 28 a) Not given a) 0.2 ug/kg 
Kidney h) Not given h) 0.2 ug/kg 

c) Not given c) 34.r. ug/kg 
d) Not given d) 0.2 ug/ltg 
e) Not given e) 0.1 ug/lrg 

Median•, wet wt 

11830 28 a) Not given a) 4.11 ug/kg 
Liver h) Not given h) 3.3 ug/kg 

c) Not given c) 11.0 ug/kg 
d) Not given d) r..o ug/kg 
e) Not given e) 6.5 ug/kg 

Medians, wet wt 

(next page) 

General Information 

a) No Vitamin C supplement 
h) On supplement or 1-3 g/d Vitamin C 
c) On supplement or 8-12 g/d Vitamin C 

Lymphocytes. 

27-62 yr old healthy non-smokers 

a) No Vitamin C supplement 
h) On supplement or 1-3 g/d Vitamin C 
c) On supplement or 8-12 g/d Vitamin C 

No significant differences. Addition of citrus bioflavinoids, also studied in b), 
did not significantly reduce levels. 

Healthy 27-62 yr old non-smokers 

...... 
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General Information 

a) Smelter workere:, 10 with malignancies (33% of deaths): mean exposure 
31.2 yr, mean length of retirement 8 yr 

b) 8 with cardiovaacular disease (45% of deaths): mean exposure 31.-' yr, 
mean retirement 5.6 yr 

c) 2 with other diseases: mean exposure 26.7 yr, mean retirement 10.3 yr 
d) All 20 worker•: mean expoaure 30.4 yr, mean retirement 7 . .& yr 
e) 8 controls. No malignancies, cardiovascula:r disease in 80% of deaths 

All autopsies, post-1975. No significant differences between smokers, ex-
smokers and non-smokers. 

Copper &melter workers, northern Sweden, mean age 67.8 yr. Controls, rural 
residents, 50 km from smelter, mean age 67.9 yr 
NA 

a) Smelter worker•, 10 with maligna.nciea (33% of deaths): mean expoaure 
31.2 yr, mean length of retirement 8 yr 

b) 8 with cardiovascular disease (.&5% of deaths): mean exposure 31.4 yr, 
mean retirement 5.6 yr 

c) 2 with other diseases: mean exposure 26.7 yr, mean retirement 10.3 yr 
d) All 20 workers: mean exposure 30.4 yr, mean retirement 7.4 yr 
e) 8 controls. No malignancies, cardiovascular disease in 80% of deaths 

All autopsies, post-1975. No significant differences between smokers, ex-
smokers and non-smokers. 

Copper smelter workers, northern Sweden, mean age 67 .8 yr. Controls, rural 
residents, 50 km from smelter, mean age 67 .9 yr 
NA 



Lanthanum 
7-i311-!H-O 
La 
AtW 138.1106, MP 1120 C, BP S<l5-i C, VP 3230 mm Hg at 400 C, 3-l20 mm Hg at 760 C 

(continued) 

Cases 
Tissue Exposure Route Range Mean 

0331 78 a) Not given a) 11.0 ug/kg 
Lung b) Not given b) 11.0 ug/kg 

c) Not given c) 7.9 ug/kg 
d) Not given d) 11.0 ug/kg 
e) Not given e) <l.5 ug/kg 

Medians, wet wt 

General Information 

a) Smelter workers, 23 with malignancies (33% of deaths): mean exposure 
31.2 yr, mean length of retirement 8 yr 

b) 29 with cardiovascular disease (4.5% of deaths): mean exposure 31.4. yr, 
mean retirement S.6 yr 

c) 12 with other diseases: mean exposure 26. 7 yr, mean retirement 10.3 yr 
d) All 64. workers: mean exposure 30.4 yr, mean retirement 7 .4 yr 
e) 14. controls. No malignancies, cardiovascular disease in 80% of deaths 

All autopsies, post-1075. No signific&nt differences between smokers, ex-
smokers and non-smoker1. 

Copper smelter workers, northern Sweden, mean age 67.8 yr. Controls, rural 
residents, 50 km from smelter, mean age 67.0 yr 
NA 

KIDNEYS; LIVER; LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; SWEDEN; AUTOPSIES; CARCINOMAS; CARDIOVASCULAR DISEASES; NEO-
PLASMS; CHROMIUM; COBALT; LANTHANUM; SMELTERS 
Gerhardsson, L.; Wester, P.O.; Nordberg, G.F.; Brune, D. 108-l Science of the Total Environment 37:233-246 

Cases 
Tissue Exposure Route Range Mean General Information 

033:1 a) l a) Not given a.) <iS,600 ppb a) Exposed worker, biopsy 
Lung b) 11 b) Not given b) 16.6 ppb b) Unexposed controls, autopsies 

Inhalation 
58 yr old photoengraver, exposed to smoke from ca.rbon a.re la.mp during 46 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

11333 a) l a) Not given a) 2,310 ppb a) Exposed worker, biopsy 
Lymph node b) 3 b) Not given b) 28 ppb b) Unexposed controls, autopsies 

Inhalation 
58 yr old photoengraver, exposed to smoke from carbon arc lamp during 46 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 1983 Chest 83(5):780-783 
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Lead 
7<&311-112-1 
Pb 
AtW 207.2, MP 327.<& C, BP 17<&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

1188<& a} 3 a) 11-28 ppm a) Not given a) Sclerotic aorta from metal-workers 
Aorta b) 6 b) 1.3-2.8 ppm b) Not given b) Normal aorta from metal-worker• 

c) 7 c) Not given c) 3.8+/-2.1 ppm c) Normal aorta from non metal-workers 
Dry wt Dry wt 

<&6-66 yr old workers. Autopoie•, Japan, 11176-1077. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1118' Archives of Environmental Contamination and Toxicology 13:1U>-127 

Cases 
Ti111ue Exposure Route Range Mean General Information 

11836 a) 220-1100 ug/L a) <&70 ug/L a) Preschoolers, 2 yr before filter 
Blood b) 180-1278 ug/L b) <&110 ug/L b) School children, 2 yr before filter 

c) 176-700 ug/L c) 3110 ug/L c} Mothers, 2 yr before filter 
d) 60-176 ug/L d) 100 ug/L d) Controls, area with no smelter 
e) 160-660 ug/L e) 320 ug/L e) School children, <& yr after filter 
f) 100-360 ug/L f) 200 ug/L f) Mothers, <& yr after filter 

Same group• 1tudied after filter installation but with fewer 1ubject1. Ranges 
and means e1timated from graph. Values for control mothers and children 
combined. 
32 families from Meza valley, Yugosalvia. 21 families from area, no smelter 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; ADULTS; CHILDREN; LEAD; ZINC ORGANIC COMPOUNDS; AIR POLLUTION; INDUSTRIAL EMISSIONS; BIOAC-
CUMULATION; BIOLOGICAL MONITORING; SMELTERS 
Prpic-Majic, D.; Meczner, J.; Telisman, S.; Kersanc, A. 1118' Science of the Total Environment 32:277 .. 288 

Cases 
Tissue Exposure Route Range Mean General Information 

11336 2 a) Not applicable a} 13 ug/dL a) Female, peripheral neuropathy from sniffing naphtha 
Blood b) Not applicable b} 3<& ug/dL b) Male, peripheral neuropathy from sniffing naphtha 

c) Not applicable c) 611 ug/dL c) Same male, 3 yr later, sniffing leaded gasoline 
Protoporphyrin levels also given 

16.6 yr old native female, 15.6 native male, Ontario, Canada 

ERYTHROCYTES; BLOOD; URINE; DELIBERATE EXPOSURE; CANADA; ADOLESCENTS;NEUROLOGIC MANIFESTATIONS; HYDROCARBONS; FUMES; GASOLINE; IN-
HALATION 
Tenenbeio., M.; deGroot, W.; Ra.jani, K.R. 1118' Canadian Medical Association Journa.I 131:1077 .. 1070 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0837 1 a) Not given a) 41" ug/L a) During EDTA therapy 
Blood b) Not given b) 426 ug/L b) After EDTA therapy 

c) Not given c) 180 ug/L c) 4 yr later, before EDTA 
d) Not given d) 160 ug/L d) 5 yr later, during EDTA therapy 

Patient with toxogenic diseat1e which sensitized him to Pb. Abdominal symp-
toms, a) and b) while working with paints, no protective ma•k· 

30 yr old painter, F.R.G. 
Acute abdominal-neurologic syndrome (abdominal pains, paresthesia) 
Ulcus duodeni, icteru1, fatty liver di1ea1e, blue seam at gingiva, normochrome 
anemia, hypertonus. Red, white cell poesis bale.need, normoblast1, basophilic 
stipling. High ALA, coproporphyrin excretion 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; GERMANY; ADULTS; LEAD POISONING; LEAD; OCCUPATIONAL HAZARDS; PAINTS; GENETIC EFFECTS 

Dou, M.; Laubenthal, F.; Stoeppler, M. 1084 International Archives of Occupational and Environmental Health 54:55-63 

Cases 
Tissue Exposure Route Range Mean General Information 

9388 a) 680 a) Not given a) 31.l+/-0.60 ug/dl a) Active smelter workers 
Blood b) 06 b) Not given b) 20.2+/-6.62 ug/dl b) Retirees and ex-employees of smelter 

c) l"" c) Not given c) l0.2+/-7.0Tug/dl c) Copper and gold miners, never employed in smelter 
Data also given for different job catagories of smelter workers 

AAS 
BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; LEAD; ARSENIC; INDUSTRIAL PLANTS; SMELTERS; ZINC ORGANIC COMPOUNDS 

Lili1, R.; ValciuJras, J.A.; Weber, J.P.; Fischbein, A.; Nicholson, W.J.; Campbell, C.; Malkin, J.; Selilroff, I.J. 1084 Environmental Research 33:76-05 

Cases 
Tissue Exposure Route Range Mean General Information 

0380 2 a) Not applicable a) 3.75 umol/L a) Subject who had recently removed old paint from walls. Tested because 
Blood b) Not applicable b) 1.24 umol/L of Pb poisoning in pet cat 

b) Subject who lived in the same house as a) 

Abdominal pains 

BLOOD; ENVIRONMENTAL EXPOSURE; CASE HISTORIES; LEAD POISONING; LEAD; PAINTS 

Watson, A.D.J. 108" Medical Journal of Australia 1(6):254 
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Lead 
7439-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 17-&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

03-&0 S2 lS-94 ug/dl S6.6 ug/dl Automobile as1embly plant workers chronically exposed to low level• of in-
Blood organic Pb. Approx 6S% had levels below 60 ug/dl, 16.4 %, levels below 40 

ug/dl 

Worlrers employed from leH than 1 to < 10 yr, mean ages 36.6+/-13.4 yr. 
Nonexpoaed controls, used in eye movement te1ta, mean age 3T.O+f .. 13 yr 
Age effects on saccadic eye movement in controls disrupted in exposed. Ef-
fects of Pb greater in younger workers. Authors suggest qu&ntitative aaaea1 .. 
ment of eye movements may be important in studying aubclinical CNS dya-
function resulting from Ph-exposure. 
Oculomotor function tests: Exposed showed decrease in aaccade accuracy, 
increaae in overshoots. Maximum velocity was lowered, but not significantly. 
AAS 

LEAD; OCCUPATIONAL EXPOSURE; BLOOD; NEUROLOGJC MANIFESTATIONS; PROTOPORPHYRJNS; AUTOMOTIVE; INDUSTRIAL PLANTS; LEAD POISONING; 
METAL POISONING 
Glickman, L.; ValciuJras, J.A.; Lili1, R.; Weisman, I. 1084 International Archives of Occupational and Environmental Health 6•:115-126 

Cases 
Tissue Exposure Route Range Mean General Information 

0341 1 a) Not applicable a) S. 7 umol/L a) Level before Ca-EDTA chelation treatment 
Blood Ingestion b) Not applicable b) o&.o& umol/L b) 7 d after starting treatment 

c) Not applicable c) 1.11 umol/L c) 11 wk after treatment 
d) Not "Pplicable d) I.SO umol/L d) 12 mo after treatment 

Normal, 0.24-0.o&S umol/L. Ca-EDTA, SO mg/kg body wt/d for 6 d, JM. 3 of 
these regimens ended 6 wk after admission. 

2 yr old 
AAS 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; AUSTRALIA; CHILDREN; LEAD POISONING; METAL POISONING; ACCIDENTAL POISONING; BIOACCUMULATION 
Kazacos, M.j Moore, P. 19So& Medical Journ"I of Australia 140:-&29-480 

Cases 
Tissue Exposure Route Range Mean General Information 

9342 39 32-S30 ng/ml 119.0+/-93.0 ng/ml No significant relationships with levels in hair or milk, or with locations 
Blood 

Lactating 22-•7 yr olds, rural and urban areas, Tucson, AZ 
AAS 

LEAD; BLOOD; MILK; HAIR; LACTATION; RURAL AREAS; URBAN AREAS; ENVIRONMENTAL EXPOSURE 
Rockway, S.W.j Weber, C.W.j Lei, K.Y.; Kemberling, S.R. 108' International Archives of Occupational and Environmental Health 53:181-187 
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Lead 
7439-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9343 4354 Not given 6.90+/-3.28 ug/dL Umbilical cord blood, subset from 11,837 infants. Extensive data on demog .. 
Blood raphy, pregnancy, delivery for subset. Environmental factors atatistically ana-

lyzed for 249 of these indicated significance of maternal age, alcohol and cof .. 
fee drinking, parity, Pb in dust, cigarette and drug use, education, race, and 
age. Not covarying were water, air, or paint Pb or traffic density. Temporal 
and geographic patterns exist. 

Boston, MA, births from 4/70-4/81 
Voltammetry 

BLOOD; ENVIRONMENTAL EXPOSURE; MASSACHUSETTS; NEWBORN; LEAD; PREGNANCY; SMOKING; ALCOHOLIC BEVERAGES; DRINKING WATER; SOILS; CAF-
FEINE; DUST 
Rabinowitz, M.B.; Needleman, H.L. 1984 Biological Trace Element Research 6:57-67 

Cases 
Tissue Exposure Route Range Mean General Information 

9344 1 Not applicable 0.5 umol (10.4 ug/100 ml) Subject sampled -'8 hr after smelting 182 !! Pb for 24. hr in enclo11ed environ· 
Blood Inhalation ment, died 72 hr later. Normal levels are 10 nmol (<0.11 ug/100 ml). 

Healthy 36 yr old 
AAS 

BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Ja.cJuon, M.A.; Pa.tit, D.; Burston, J.; Lee, H.A. 1984 British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

0345 1068 a) 20-250 ug/I a) 64.4' ug/I a) 622 males, p<o.0001 
Blood b) 16-161 ug/I b) 52.0 ug/1 b) 646 female• 

Significant decrease with age in females (p<0.0001). 6.0 ug/I higher 
(p=0.004) near smelter. Levels higher in urban than rural. 7 .0 ug/I 
(p=0.003) in Landskrona (excluding smelter), 10.5 ug/I (p<0.001) in Trelle-
borg. No difference between urban or rural area.a. Values corrected for sex, 
&ge, blood hemoglobin levels, parents' occupations, hobbies, and time trend1. 

Swedish 8·16 yr olds, from LandsJrrona and Trelleborg. Smelter in Land· 
skrona. 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; SWEDEN; CHILDREN; LEAD; AIR POLLUTION; INDUSTRIAL EMISSIONS; SMELTERS; RURAL AREAS; URBAN AREAS; AUTO-
MOTIVE; SEX; AGE; INDUSTRIAL POLLUTION; BIOACCUMULATION; BIOLOGICAL MONITORING 
Schutz, A.; Ranstam, J.; Slrerfving, S.; Tejning, S. 1084 Ambio 13:115-117 
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Lead 
74.30-02-1 
Pb 
AtW 207.2, MP 327.4. C, BP 174.0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

084.6 281 a) 17-268 ppb a) 78+/-64. ppb a) Maternal, 105 cases 
Blood b) 0-610 ppb b) 8'+/-77 ppb b) Cord, 95 cases 

Significant positive correlation. Determinations over 5-yr period. 

Nagoya, Japan, 1074.·1078. Maternal venout and umbilical cord blood. Nor-
mal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
T•uchiya, H.; Mitani, Ke; Kodama, K.; Nakata, T. 108' Archivu of Environmental Health 30(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

08'7 a) 66 a) Not given a) 18.2+/-4..76 ug/dl a) Cardiff, major city 
Blood b) 31 b) Not given b) 0.7+/-2.69 ug/dl b) Port Talbot, medium-1ized city 

c) 4.2 c) Not given c) 8.0+/-2.4.8 ug/dl c) Dwellings beside major road1 in 3 valleys 
d) so d) Not given d) 8.0+/-2.00 ug/dl d) Dwellings in culs-de ... sac 
e) SS e) Not given e) 7.9+/-1.86 ug/dl e) Henllan, village 

Levels show heterogeneity (P < 0.001), and increase with tr•ffic volume. No 
high levels detected in water, nevertheless, authors concluded that water w&s 
an important contributor to blood lead.• 

Random samples Erom 5 areas of Wales 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; WALES; LEAD; AIR POLLtJTION; DRINKING WATER; WATER POLLUTION; UNITED KINGDOM 

Elwood, P.C.; Gallacher, J.E.J.; Phillips, K.M.; De.vi.es, B.E.; Toothill, C. 1084. Nature 310:138-1'0 

Cases 
Tissue Exposure Route Range Mean General Information 

084.S a) 36 a) Not given a) 16.H/-7.7 ug/dl a) Males, island of Sark, no petrol-driven vehicles 
Blood b) 86 b) Not given b) 10.2+/-2.8 ug/dl b) Females, Sar Ir 

c) 62 c) Not given c) 13.1+/-3.4. ug/dl c) Males, Channel Island of Jerse-y, very heavy traffic 
d) 4.8 d) Not given d) ll.l+/-4..4. ug/dl d) Females, Je-rsey 
e) 36 e) Not given e) 0.6+/-2.4. ug/dl e) Males, Welsh industrial valley of Ebbw Vale 
f) 30 f) Not given f) 6.4.+/-2.6 ug/dl f) Females, Ebbw Vale 

Healthy residents of Sarlr, Jersey, and Welsh Valley of Ebbw Vale 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; LEAD; AUTOMOTIVE; AIR POLLUTION; FUEL ADDITIVES; GASOLINE; INDUSTRIAL AREAS 

Elwood, P.O.; Essex-Cater, A.; Robb, R.C. 1084. Lancet 2(8898):866 
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Lead 
14.30-112-1 
Pb 
AtW 207.2, MP 327.<& C, BP 17<&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

03"0 1 <&2-300 ug/I Not given <& day1 before to 200 days after exposure to Pb .. contaminated cigarettes. Peak 
Blood Inhalation at 7 days, then rapid fall. 3 others, fitters, had levels of o&2, 62, and 50 ug/dl. 

Erythrocyte zn-protoporphyrin also estimated. 

31 yr old welder working in battery factory 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; UNITED KINGDOM; ADULTS; INDUSTRIAL HYGIENE; LEAD 

William•, M.K. 108" Journal of Occupational Medicine 26(7):532-533 

Cases 
Tissue Exposure Route Range Mean General Information 

0360 a) 5 a) 55.7-60.6 ug/IOOml a) Not given a) Non ... ferrou• smelter workers 
Blood b) I b) Not applicable b) 11.4 ug/IOOml h) Control, author of paper 

Belgium 
Pyrimidine 5'-Nucleotidase activity decreased 

OCCUPATIONAL EXPOSURE; BLOOD; BELGIUM; ADULTS; IN VITRO ANALYSIS; LEAD; CADMIUM; MERCURY; METALS; ENZYMES; SMELTERS 

Mohammed-Bra.him, B.; Buchet, J.P.; Bernard, A.; Lauwery1 1 R. 198' Toxicology Letters 20:195-109 

Cases 
Tissue Exposure Route Range Mean General Information 

0861 570 2.0-30.3 ug/100 ml 9.00+/-3.30 ug/100 ml R&ndomly selected subjects. Statistical analysis (variables 
Blood Geometric=8.o&9 ug/100 smoking, occupation, place of residence and sex) also given. Slight increase 

ml with smokers. Greater increase, female smokers. Women, lower levels 
Median=8.31> ug/100 ml 286 60-65 yr olds (1<16 men, 139 women), Cologne. 21>o& 60-66 yr olds (1'0 

men, 154 women), Meckenheim and Rheinbach, FRG 
AAS 

BLOOD; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; GERMANY; ADULTS; CADMIUM: LEAD; METALS; SMOKING; RURAL AREAS; URBAN AREAS; SEX 

Brockhaus, A.; Freier, I.; Ewers, U .; Jerm&nn 1 E.; Dolgner, R. 1983 International Archives of Occupational and Environmental Health 52:167-175 

Cases 
Tissue Exposure Route Range Mean General Information 

0352 58 a) 5-50 ug/dL a) Not given a) All subjects 
Blood b) 21-<&6 ug/dL b) Not given b) 17 black males 

c) 6°51> ug/dL c) Not given c) <&l white males 
Estimated from graph. Samples tes1.ed for relationship between thyroid func-
tion and Pb level. None was found. 

Random sample of employees, each exposed to more than 30 ug/cum. Dura-
tion of exposure 3-10 yr. 
ASV 

BLOOD; THYROID GLANDS; OCCUPATIONAL EXPOSURE; LEAD; BIOLOGICAL MONITORING 

Refowitz, R.M. 198' Journal of Occupational Medicine 26(8):670-683 
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Lead 
H.30-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

98118 •) Not given a) 200 ng/ml a) India (Bangalore), Italy, Mexico, some parts of US, Canada 
Blood b) 00-150 ng/ml b) Not given b) West European countries, most of US, Israel, Peru 

c) 110-80 ng/ml c) Not given c) Parts of Sweden, Japan, China 
d) Not given d) 30 ng/ml d) Nepal 
e) Not given e) 8 ng/ml e) Venezuela, some remote areas 

Levels from database containing data on "normal" levels of 15 elements in 7 
tissues/fluids. Data selected by 60 investiga.tors in over 4.0 countries. Diet, 
environment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 108' Science of the Total Environment 38:1~5-131 

Cases 
Tissue Exposure Route Range Mean General Information 

0864 a) 133 a) 22-00 ug/dl a) 53.2 ug/ di a) Workers 
Blood b) 86 b) Not given b) <20 ug/dl b) Controls 

Matched for age and alcolol consumption (all <so g/d). TWA=54.0 ug/dl 
(range, 220-87.0 ug/dl) for workers. 

Storage battery ma.nufacturing: pla.nt. workers, 10-60 yr old (medi&n <iO) a.nd 
controls, 19-60 yr old (median 40), FRG 
Continous percentual incre&se of abnormal NOV with increasing levels. <70 
ug/dl, no functionally significant slowing of NOV. Stepwise Multiple Regre111-
sion, significant relationship, NCV, age, blood Pb 
AAS 

BLOOD; OCCUPATIONAL EXPOSURE; GERMANY; ADULTS; NEUROLOGIG MANIFESTATIONS; LEAD; OCCUPATIONAL HAZARDS 

Triebig, G.; Weltle, D.; Valentin, H. 198' International Archive• of Occupational and Environmental Health 53:189-204 

Cases 
Tissue Exposure Route Ra.nge Mean General Information 

0866 00 9.0-60.0 ug/dL pcv 33.4.+/-U.8 ug/dL pcv Data given for measurement of erythrocyte and zinc protoporphyrin• a• 
Blood screening test for toxicity 

Chronically exposed worker• 
AAS 

BLOOD; METAL POISONING; LEAD POISONING; MEASUREMENT METHODS; COMPARATIVE EVALUATIONS; LEAD 

Harada, K.; Miura, H. 198' International Archive• of Occupational and Environmental Hea.lth 53: 366-377 
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Lead 
74'39-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 174'0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 

Tissue Exposure Route Range Mean General Information 

0366 12'1 0.2.fo-2.63 umol/L 0.88 umol/L Screening by finger-prick sampling. Geometric mean, 0.82 umol/L. 1.4iS 
Blood Inhalation umol/L considered "level of concern". Screening technique comparable to ua-

ing venous samples. Study done by The Broken Hill Asaociation Smelter• Pty. 
Ltd. at request of School Parent Body 

Children of Port Pirie, South Australia 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; AUSTRALIA; CHILDREN; LEAD; SMELTERS; MEASUREMENT METHODS 

Sinda.ir, D.F.; Dahnt, B.R,. 1084 Clinical Chemistry 30(10): 1616-1610 

Cases 

Tissue Exposure Route Range Mean General Information 

0367 a) 06 a) 13-01 ug a) 61+/-16 ug a) Smelter employees 
Blood b) 22 b) 6-16 ug b) 11+/·3 ug b) Control• 

/100 ml /100 ml Controls matched for age and sex. Subjective symptoms not good indicator• 
of poisoning since only minor differences found 

26-67 yr old (mean 61) smelter employeeo, mean exposure 22 yr (range 0-4'6) 
and non-exposed controls, Denmark 
AAS 

BLOOD; ERYTHROCYTES; OCCUPATIONAL EXPOSURE; DENMARK; ADULTS; LEAD; HEALTH HAZARDS; SMELTERS; COMPARATIVE EVALUATIONS; PROTOPOR-
PHYRINS; ZINC ORGANIC COMPOUNDS 
Kirkby, H; Nieh1en, C.J.; Nielsen, V.K.; Gyntelberg 1 F. 1083 British Journal of Industrial Medicine 40:314-317 

Cases 

Tissue Exposure Route Range Mean General Information 

0368 72 a) 30-66 ug/ dL a) 30 ug/dL a) Hospital A, Pb-burdened caoeo 
Blood lngeotion b) 30-66 ug/ dL b) 42 ug/dL b) Hoopital B 

c) <s-20 ug/dL c) 10 ug/dL c) Hospital A, controls 
d) <s-16 ug/dL d) O ug/dL d) Hospital B 
e) 14'-16 ug/dL e) 34' ug/dL e) 8-12 mo later, 22 cases and 3 controls 

36 cases, 36 controls matched for age, sex, pica. 23 of these matched for 
ward. Levels of sources given. No correlation between pica habits &r: blood 
levels. Most frequent pica was paper, in controls, fabric. Paint, soil, other 
ingeoted oignificantly more often (p<0.00.fo) by Pb-burdened. 

Developmentally di1&bled, 10-4'0 yr olds with pica, IQ of 2-.fo yr old, state hos-
pital residents, California 
AAS 

BLOOD; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; CALIFORNIA; CHILDREN; ADULTS; PICA; LEAD POISONING; LEAD; METALS; MENTAL RETARDA-
TION 
Yaffe, Y.; Jenkins, D.; Mahon-Haft, H.; Winlrelstein 1 W.; Flessel, C.P.; Wesolowski, J.J. 108, Science of the Total Environment 32:261-275 
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Lead 
7439-92-1 
Ph 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9859 688 Not given 274 ug/I Higher than median• from 8 area in Belgium (of which highest, 240 ug/I, had 
Blood •oft water, Pb in pipea). Max EEC reference value 200 ug/l. Po•sible 1ourcea 

occupation&I, environmen1.a1, or food contamination. 

16-85 yr olds, Malta 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; CONSUMER EXPOSURE; OCCUPATIONAL EXPOSURE; MALTA; BELGIUM; CADMIUM; LEAD 

Bruaux, P.; Claey1 ... Thoreau, F.; Ducoffre, G.; Lafontaine, A.; Grech, A.; Vassallo, A. 1983 International Archive• of Occupational and Environmental Health 68:110-126 

Cases 
Tissue Exposure Route Range Mean General Information 

0860 a) 17 a) 18.2-02.2 ug a) 85.1 ug a) Adult• doing cutlery-tempering at home, 8 hou1ehold• 
Blood b) 11 b) 6.5-21.5 ug b) 18.7 ug b) Other family membero, > l• yr old 

c) 5 c) 15.4-85.4 ug c) 21.a ug c) Other family membero, < 12 yr old 
d) 11 d) 12.0-20.7 ug d) 16.4 ug d) Adults doing type-printing at home, 7 household• 
e) s e) 7.8-18.9 ug e) 11.7 ug e) Other family member1, >u yr old 
f) 10 f) 17.4-44.6 ug f) 27.6 ug f) Other family member1, <12 yr old 

/100 g /100 g lngeatation of dust probable exposure route for children. 

Families in which Pb-work is done at home, Japan 
Flamelea1 atomisation 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; CHILDREN; LEAD; DUST; HEALTH HAZARDS; INHALATION; OCCUPA-
TIONAL HAZARDS 
Kawai, M.; Toriumi, H.; Katagiri, Y.; Maruyama, Y. 1088 International Archive• of Occupational and Environmental Health 68:87-'6 

Cases 
Tissue Exposure Route Range Mean General Information 

11861 a) 10 a) 28-43 ug/dL a) 86 ug/dL a) Children (in extended family) expo•ed by environmental contact 
Blood b) 8 b) 5-22 ug/dL b) 13 ug/dL b) Control•, nonburdened children, ea.me city 

c) I c) 33-48 ug/dL c) 88 ug/dL c) Twin A, probably exposed by soil pica 
d) 1 d) 26-37 ug/dL d) 82 ug/dL d) Twin B, probably exposed by soil pica 
e) I e) Not given e) 17 ug/dL e) Mother of twins. History of high Pb before pregnancy 

Inge•tion Aleo, environmental measurement•, detail• of life•tylea included. 

8-16 yr olds in extended family in dilapidated home near elevated freeway. 
Mother and 2 yr old twins. Oakland, CA 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; CALIFORNIA; CHILDREN; LEAD POISONING; MEASUREMENT METHODS; LEAD; BIOACCUMULATION; GASOLINE; HEALTH 
HAZARDS; PAINTS; PICA; AIR POLLUTION; CASE HISTORIES; INHALATION; LAND POLLUTION; DUST; SOILS; URBAN AREAS 
Yaffe, Y.; Flesael, C.P.; We•olow1ki, J.J.; Roeario, A.D.; Guirgui1, G.N.; Matia.1 1 V.; Degarsno, T.E.; Coleman, G.C.; Gramlich, J.W.; Kelly, W.R. 1088 Archive• of EDvironmental 
Health 88( 4 \:237-245 
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Lead 
7439-92-1 
Pb 
AtW 207.2, MP 327.'6 C, BP 17'60 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9362 1S7 0.3-1.4. umol/I 0.75-/+0.20 umol/1 No significant correlation• between behavior or intelligence and blood Pb. 
Blood Levels increased significantly with increasing age of dwelling. 

107 boys, 85 girls, all 2.5 yr old 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; CHILDREN; LEAD; BIOACCUMULATION 

Harvey, P.G.; Hamlin, M.W.; Kumar, R.; Delves, H.T. 1984. Science of the Total Environment '0:,6-60 

Cases 
Tissue Exposure Route Range Mean General Information 

11363 a) 1 a) Not given a) 81 ug/% a) Hu1band. After EDTA therapy for 30 d, 72.8 ug/% and 60 d, 61.8 ug/% 
Blood b) 1 b) Not given b) 66.2 ug/% b) Wife 

c) 1 c) Not given c) '611.1 ug/% c) Sister of b), value in normal range 
d) 1 d) Not given d) 21 ug/% d) Son of c), value in normal range 

Ingestion All but son drank homemade wine with high Pb levels from walls of vat 

Family member•''' 4.0, 84 and 11 year old. Older members had symptoms of 
severe Pb intoxication 
Symptoms of intoxication included abdominal pain and GI effects, anemia, 
increased ZPP and Ala-U 
AAS 

DELIBERATE EXPOSURE; LEAD; ALCOHOLIC BEVERAGES; CASE HISTORIES; URINE; BLOOD 

Perrelli, G.; C&pellaro, E.; Pitas, E.; Maina, G.; Vergnano, P. 1984. American Journal of Industrial Medicine 6:377-881 

Cases 
Tissue Exposure Route Range Mean General Information 

11364. '663 0.77-7.30 umol/1 2.U+/-1.23 umol/1 86% of •ubjectl exceeded the EEC reference level of SS ug/100 ml or 1.68 
Blood umol/1. Leadworken' children (10'6) had mean levels of 3.26+/-1.38 umol/1, 

•ignificantly higher (P<0.0001) than the 2.73+/-1.16 umol/I of non-
lead worker•' children. Lead workers took used "tilter•", containing high quan-
titie• of particulate Pb, from the smelter for u•e in their home•. 

Brasil, State of Bahia, children 1-0 yr living in 000 m radius of Santa Amaro 
City lead smelter 
AAS 

LEAD; INDUSTRIAL AREAS; CHILDREN; BLOOD; ENVIRONMENTAL EXPOSURE; BRAZIL; LEAD POISONING; INDUSTRIAL EMISSIONS; AIR POLLUTION 

Carvalho, F.M.; Barreto, M.L.; Silvany-Neto, A.M.; Waldron, H.A.; Tavares, T.M. 1118' Science of the Total Environment 86:71-8.& 

N 
0 
-.:i 



Lead 
7439-112-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11866 a.) 22 a.) 29.8-111.6 ug/dl a) Not applica.ble a) Chelating agent, penicillamine 
Blood b) 11 b) 28.3-26.4 ug/dl b) Not applicable b) Hyperactivity aupprea1or, methylphenidate 

c) 11 c) 26.27-24.25 ug/dl c) Not applicable c) Pla.cebo 
lngeetion Ranges of means, baseline and 12 wlr measurements from double blind study. 

260 mg peoicillamioe or placebo 2-3X/d depending on wt. 5-10 mg/d iocreas-
ing to 40 mg/d methylphenidate or placebo. Both treatments improved be .. 
havior problems initially caused by elevated Pb. 

Hyperkinetic •.3-10.8 yr olds. Blacks, Hispanics, and Caucasians of similar 
1ocioeconomic status. Moderately elevated Pb levela. 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; NEW YORK; CHILDREN; BEHAVIOR DISORDERS; CENTRAL NERVOUS SYSTEM DISEASES; LEAD POISONING; CHELATING 
AGENTS; LEAD; BIOACCUMULATION 
David, O.J.; Hoffman, S.P.; Clark, J.; Grad, G.; Sverd, J. 111S3 Archives of Environmental Health 38(6):341-346 

Cases 
Tissue Exposure Route Range Mean General Information 

9366 a) 74 a) 1.8+/-0.7-6.5+/-6.6 ug/dl a) Not given a) Newborn (cord-blood) - 24 mo, in lowest decile selected, for longitudinal 
Blood b) T4 b) 6.6+/-0.6-8.6+/·7.6 ug/dl b) Not given study, from 11,837 births 

c) 67 c) 7.1+/·6.-&-1'.0+/·3.4 ug/dl c) Not given b) Newborn - 24 mo, in middle decile 
c) Newborn - 24 mo, in highest decile 

Ranges of means. Mean levels of total study population did not decline over 
time. Changes for ea.ch subject during each time interval also reported. 62% 
moved to a. different tertile (third) during the study. Modest trend toward 
increasing sta.bility of PbB with age. 

Healthy newborns, Boston area 
ASV 

BLOOD; ENVIRONMENTAL EXPOSURE; MASSACHUSETTS; AGE; INFANTS; NEWBORN; LEAD; URBAN AREAS 
Rabioowits, M.; Leviton, A.; Needleman, H. 1118' Archive• of Environmental Health 39(2):74-77 
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Lead 
7489-112-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9867 a) 150-190 ug/I a) Not given a) 5 urban, 1 suburban areas 
Blood b) 150-190 ug/I b) Not given h) 4 risk area8 

c) Not applicable c) 240 ug/I c) Verviers, another risk area with soft water, Pb-pipes 
d) Not applicable d) 180 ug/I d) Rural area, control 
e) 1'0-180 ug/1 e) Not given e) 7-12 yr olds, 2 risk areas 

Median• Medians 1070. Adults in a)-d). All except c) agree with EEC reference of 200 ug/I. 
Additional sample1 from adults in 1081 in areas comparable to a) were 
slightly lower, 130-152 ug/I, po11ibly related to reduced Pb in gasoline. Chit-
dren, Verviers, 1081, 105 ug/I. Another children's sample from smelter area 
wa.• 260 ug/I 

Samples from Belgian population, some in risk areas, none occupationally ex-
posed 
AAS 

BLOOD; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; BELGIUM; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; LEAD; DRINKING WATER; INDUS-
TRIAL POLLUTION; SMELTERS; AGE 
Claeyt:-Thoreau, F .; Bruaux., P.; Due off re, G.; Lafontaine, A. 1083 International Archives of Occupational and Environmental Health 53:109-117 

Cases 
Tissue Exposure Route Range Mean General Information 

9868 Review of 4.8 articles on industrial lead poisoning during the past 33 yr ex-
Blood plored relationship of air lead levels with prevalence of pJumbism. Studies 

involved 2504. subjects. More recent study of effect of environmental lead pol-
lution on blood lead levels in school children is included. 

CHINA; LEAD; BLOOD; URINE; REVIEW; ENVIRONMENTAL EXPOSURE; LEAD POISONING; CHILDREN; ADULTS; INDUSTRIAL DISEASES; MEASUREMENT METH-
ODS; OCCUPATIONAL EXPOSURE; OCCUPATIONAL DISEASES 
Wa.ng, Y.L. 11184 Ecotoxicology and Environmental Safety 8:526-580 

Cases 
Tissue Exposure Route Range Mean General Information 

0369 a.) 45 a) 9.2-36.7 ug/dl a.) 17.7 ug/dl a) Total for Bombay residents 
Blood b) 23 b) 12.8-36.7 ug/dl b) 18.4 ug/dl b) Adult female1 

c) 22 c) 0.2-2'.l ug/dl c) 16.9 ug/dl c) Adult males 
d) 26 d) 1.8-17.4. ug/dl d) 9.4 ug/dl d) Children 
e) 21 e) 4.5-25.0 ug/dl e) 12.1 ug/dl e) Pure City residents 200 km SE of Bombay 

Geometric Additional data from study in progress of a clean suburban area, Deonar had, 
for children, geometric mean of 9.4. ug/dl, range 1.8-17.4 ug/dl in blood. Lev· 
els in air, foods and estimates of intake, uptake given. 

Normal healthy adults a.nd children (5-12 yr old) from Bombay and Pure City 
India 
DPASV 

ENVIRONMENTAL EXPOSURE; BLOOD; LEAD; URBAN AREAS; ADULTS; CHILDREN; POPULATION EXPOSURE; DIETS; FOOD CONTAMINATION; AIR POLLUTION; 
WATER POLLUTION; SMOKING; RURAL AREAS; INDIA; METALS 
Khandekar, R.N.; Mishra, U.C.; Vohra, K.G. 1984. Science of the Total Environment 40:260-278 
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Lead 
7"3D-D:l-l 
Pb 
AtW :107.:1, MP 3:17.<I C, BP 17<10 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at D70 C, 10 mm Hg at 1160 C 

Cases 
TiBBue Exposure Route Range Mean General Information 

D370 a) 11<1 a) ri.3-3<1.D ug/dl a) 1:1.<1+/-<1.<I ug/dl a) Unexpo1ed male factory workers 
Blood b) 131 b) <1.0-3<1.D ug/dl b) 13.1+/-ri.ri ug/dl b) Expo•ed male worken 

c) <18 c) 2.S-17.8 ug/dl c) 7.6+/-3.0 ug/dl c) Unexposed female factory worker• 
d) ri<I d) 3.3-:10.7 ug/dl d) 8.3+/-3.1 ug/dl d) Exposed female worker•. Levels considered within normal range. Expo .. 

sure wa1 to Hg vapor. 

Male and female factory workers, ages 80.0 and 29.0 yr, exposure durations 
4.8 and 1 yr. Matched controls. Belgium 
AAS 

MERCURY; BLOOD; URINE; OCCUPATIONAL EXPOSURE; SEX; BELGIUM; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALATION; LEAD; CADMIUM; ZINC; IN-
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEUROLOGIC MANIFESTATIONS 
Roeb, H.; Genna.rt, J.-P.; Lauwery1, R.; Buchet, J.-P.; Malchaire, J.; Bernard, A. 198<1 American Joul'D.al of Indu1trial Medicine 7:45-71 

Cases 
TiBBue Exposure Route Range Mean General Information 

D371 a) 3 a) 867-DDl ug/I a) Not given a) Day 1 after removal of workers from plant 
Blood b) :I b) 8:17-68<1 ug/I b) Not given b) Day 2:1 and 26 

Temporary return by 2 workers led to increased level in one case, continued 
decline in the other. 

Worker• in •torage battery lead recovery plant 
AAS 

BLOOD; SALIVA; OCCUPATIONAL EXPOSURE; LEAD; INDUSTRIAL ATMOSPHERES; INDUSTRIES; MINERAL METABOLISM; OCCUPATIONAL HAZARDS 

Brodeur, J.; Lac&••e, Y.; Talbot, D. 11183 Toxicology Letten 19:1D6-19D 

Cases 
Tissue Exposure Route Range Mean General Information 

D872 a) :10 a) <15.D-60 ug/100 ml a) 52.2+/-5.l ug/100 ml a) Electric •torage battery pl&nt workers, •ignifi.cantly poorer performance 
Blood b) 20 b) 25.D-35 ug/ 100 ml b) 31.7+/-2.D ug/100 ml on psychological tests 

c) :10 c) 11.11-27.l ug/100 ml c) 20.<1+/-6 ug/100 ml b) Workers within "normal" range, test performance similar to controls 
c) Control•, not employed at plant 

Thre•hold for impaired performance below current TLV of 60 ug/100 ml. 
Mean occupational exposure 11.5 yr. 

30 .. ,5 yr old males matched for age and other parameters. Italy. 
Reduced performance in perceptual and psychomotor tasks, verbal compre-
hension and abstraction. Physical complaints (neurovegetative ga•trointe•t-
inal, neurological symptoms). 
AAS 

OCCUPATIONAL DISEASES; LEAD; BLOOD; METAL POISONING; NEUROLOGIC MANIFESTATIONS; OCCUPATIONAL EXPOSURE; METALS; HEALTH HAZARDS; OCCU-
PATIONAL HAZARDS; ITALY; LEAD POISONING 
Campara, P.; D'Andrea., F.; Micciolo, R.; Savonitto, C.; Tansella, M.; Zimmermann-'n..nsella, C. 1984 International Archives of Occupational and Environmental Health 53:233 .. 2-'6 
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Lead 
7489-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 17.f.O C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0378 a) 109 a) Not given a) U.3+/-1.1 ug/dl a) Directly exposed men, Trail, British Columbia 
Blood b) 66 b) Not given b) 33.2+/-1.6 ug/dl b) Indirectly expo1ed men, Trail 

c) 71 c) Not given c) 16.6+/-0.6 ug/dl c) Nonexposed men, office workers, Trail 
d) 69 d) Not given d) 12.3+/-0.4 ug/dl d) Controls, men, Nelson, Briti•h Columbia 
e) Sil e) Not given e) 12.1+/-0.6 ug/dl e) Wives of directly exposed men 
f) 41 f) Not given f) 11.3+/-0.4 ug/dl f) Wives of indirectly exposed men 
g) 611 g) Not given g) 11.5+/-0.3 ug/dl g) Wives of nonexposed office workers 
h) 76 h) Not given h) 11.6+/-0.3 ug/dl h) Controls, women, Nelson 

S.E. Sign&cantly higher levels in 1mokere:, exposed Trail men. 

Smelter worker. and their wive1, Trial, B.C. Control1, living upwind and 30 
mi north of smelter emiasiona, Nelam, B.C. 
Significant correlation• with 6 health symptom1: poor appetite, insomnia, 
wealrnea1 in arm1/lega, he•rtbum, indige1tion, "1hake1" and with &nergic 
"day1 off work ill." 

CANADA; ADULTS; GASTROINTESTINAL DISEASES; NEUROLOGIC MANIFESTATIONS; LEAD; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE 
Neri, L.C.; Hewitt, D.; Joha111en, H. 1983 Archives of Environmental Health 38(8):180-1811 

Cases 
Tissue Exposure Route Range Mean General Information 

0374 a) 69 a) 8.211 ug/dl a) 12.6+/-.f..7 ug/dl a) Rural, Rinconada 
Blood b) 68 b) 6-25 ug/dl b) 11.4.+/-3.3 ug/dl b) Suburban, Cienega de Flore• 

c) 911 c) 11.6-38 ug/ di c) 21.6+/-.f..3 ug/dl c) Urban Monterrey 
Difference between a) and b) not 1ignifi.cant. Difference• between a) &nd 
c), b) and c), b) and c) p<0.001. Values for RBC protoporphyriu, delta· 
aminolevulinic acid and hematocrit given. Increa1ed blood level1 may be from 
heavy traffic and industry. 

Children, Nuevo Leon, Mexico, age 8.7-13.7 yr 
AAS 

MEXICO; CHILDREN; BLOOD; COMPARATIVE EVALUATIONS; LEAD; METALS; TRACE ELEMENTS; BIOINDICATORS; HEALTH HAZARDS; INDUSTRIAL AREAS; POPU-
LATION EXPOSURE; ENVIRONMENTAL EXPOSURE; RURAL AREAS; URBAN AREAS 
Zuniga Charles, M.A.; Bellerteros, S.M.; Recio, Y.M.; Trujillo, G.C. 1083 Proc. Neot. Pharmacol. Soc. 26:77-711 

Cases 
Tissue Exposure Route Range Mean General Information 

9376 Review. 10 studies (from 10 countrie1) from which relationship• between air ... 
Blood borne Pb and blood Pb in children of varying age1 can be e1timated. 

REVIEW; BLOOD; ENVIRONMENTAL EXPOSURE; NETHERLANDS; LEAD; AIR POLLUTION; AUTOMOTIVE; INDUSTRIAL POLLUTION; CHILDREN; URBAN AR-
EAS; SOILS; DUST; PAINTS; DRINKING WATER; RURAL AREAS; SMELTERS; TEXAS; YUGOSLAVIA; BELGIUM; CANADA; CZECHOSLOVAKIA; IDAHO; NEBRASKA; 
SWITZERLAND; NEW YORK; CALIFORNIA; GERMANY; JAPAN; ITALY; IRELAND; UNITED STATES 
Brunlrereef, B. 198.f. Science of the Total Environment 38:70-123 
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Lead 
74.39-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9376 1 a) Not applicable a) 97 ug/dl a} Level at routine screening. Patient, given 150 mg Ca-disodium edetate 
Blood b) Not applicable b) 32 ug/dl and •s mg dimercaprol, IM every 4 hr for 7 days 

c) Not applicable c) 21 ug/dl b) 2 wlr after therapy 
c) 3 w Ir after therapy 

26 mo old blaclr girl, NY 
At 8 wk, severe acute renal failure cau8ed by either chelation therapy and/or 
Pb poisoning. Renal failure revened over 12 days. Symptoms included 
anorexia, vomiting, lethargy, and pallor. 

NEW YORK; CASE HISTORIES; CHILDREN; KIDNEY DISEASES; BLOOD; LEAD; METALS; LEAD POISONING 

Khan, A.J.; Patel, U.; Rafeeq 1 M.; Myerson, A.; Kumar, K.; Evans, H.E. 1983 Journal of Pediatric• 102(1):147-14.9 

Cases 
Tissue Exposure Route Range Mean General Information 

9377 a) 75 a) 0.77-5.0 umol/L a) 2.6+/-0.75 umol/L a) Steady.state, active workers 
Blood b) 32 b) 0.39-1.8 umol/L b) l.2+/-0.34. umol/L b) Steady-state, retired workers. Undetermined dose. 

Inhalation 
Active workers, 10-65 yr old, 10 yr mea1;1 exposure. Retired 58·80 yr olds, Derma.I 
24 yr mea.n exposure. Exposed: smelter workers, bra•• founder•, scrapper•, 
storage-battery worJren, painter•. 
AAS 

BONE; BLOOD; OCCUPATIONAL EXPOSURE; ADULTS; SWEDEN; INDUSTRIAL HYGIENE; INDUSTRIAL MEDICINE; LEAD; BIOACCUMULATION; INDUSTRIAL PLANTS; 
METAL POISONING 
Christoffers11on, J.O.; Schutz, A.; Ahlgren, L.; Haeger-Aronsen, B.; Mattsson, S.; Skerfving 1 S. 1084. Americ&n Journal of Industrial Medicine 6:447-457 

Cases 
Tissue Exposure Route Range Mean General Information 

9378 170 a) 4.2-132 ug/dl a) 74 ug/dl a) Asymptomatic, 14. patients 
Blood Inhalation b) 33-344. ug/dl b) 90 ug/dl b) Focal central nervous •ystem symptoms, 14 patient• 

c) 60-174 ug/dl c) 93 ug/dl c) Encephalopathy, 10 patients 
d) Not given d) 18 +or- 5.9 ug/dl d) Junior high school students, 11% had sniffed gasoline, 7.5% regularly, 147 

cases 
Chelation therapy with Ca-disodium edetate and dimercaprol produced mean 
decrease of 36 +or- 23 ug/dl. 

10-20 yr old Navajo Indians with Pb intoxication, caused by gasoline sniffing, 
July 1974.-June 1980, and Indian junior high school students, May 1081, AZ 
Various symptoms: tremor, ataxia, chorea, nausea., vomiting, irritability, ex-
citement, disorientation, hallucinations, seizures, somnolence or coma. One 
death. Others asymptomatic within 1-2 mo. 
AAS 

ARIZONA; ADOLESCENTS; RACIAL STUDIES; LEAD POISONING; METAL POISONING; BLOOD; URINE; LEAD; METALS; GASOLINE; DELIBERATE EXPOSURE 

Coulehan, J.L.; Hirsch, W.; Brillman, J.; Sanandria, J.; Welty, T.K.; Colaiaco, P.; Koros, A.; Lober, A. 1983 Pediatrics 71(1):113-117 
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Lead 
7'39-92-1 
Pb 
AtW 207.2, MP 827 . .& C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9379 1 Not applicable 238 ug/dl Autopsy. Pb curtain weight found in •tomach. Ingested >2 mo before death. 
Blood Ingestion 

2 yr old girl 
Vomiting, lethargy, irritability, fever, cerebral edema 

AUTOPSIES; CASE HISTORIES; CHILDREN; LEAD POISONING; METAL POISONING; BLOOD; LEAD; METALS; ACCIDENTAL POISONING; HEALTH HAZARDS; DELIB-
ERATE EXPOSURE 
Blank, E.; Howieson, J. 1083 Journal of the American Medical Association 249(16):2176-2177 

Cases 
Tissue Exposure Route Range Mean General Information 

9380 7378 0.553-0.992 umol/1 0.738 umol/1 74(1%) >i.1 umol/I, one >s.o umol/1 
Blood Ingestion Range of means for residents of 24 towns. Levels highest in town with 1oft 

Inhalation water and high drinking water Pb. Level1 increased by cigarette 11moking and 
alcohol consumption. Estimated mean contribution to individual blood Pb: 
0%, cigarettes, 8%, alcohol, 6%, Pb in drinking wa.ter 

40-50 yr old men, Jan 11178-June 1080, UK 
AAS 

UNITED KINGDOM; ADULTS; AGE; BLOOD; LEAD; METALS; ALCOHOLIC BEVERAGES; DRINKING WATER; SMOKING; DELIBERATE EXPOSURE; ENVIRONMENTAL 
EXPOSURE 
Pocock, S.J.; Shaper, A.G.; Walker, M.; Wale, C.J.; Clayton, B.; Delves, T.; Lacey, R.F.; Packham, R.F.; Powell, P. 1083 Journal of Epidemiology and Community Health 87:1-7 

Cases 
Tissue Exposure Route Range Mean General Information 

9381 a) 148 a) Not given a) 150 +or- 1.3 ug/I a) Belgium, Brussels 
Blood b) 240 b) Not given b) 6<& +or- 1.<& ug/I b) China, Beijing 

c) 200 c) Not given c) 138 +or- 1.6 ug/I c) India, Ahmedabad 
d) 73 d) Not given d) 179 +or- 1.6 ug/I d) India, Bangalore 
e) 100 e) Not given e) 107 +or- I.<& ug/I e) India, Calcutta 
f) 201 f) Not given f) 82 +or- 1.5 ug/I !) lsraeJ, Jerusalem 
g) 200 g) Not given g) 60 +or- 1.4 ug/I g) Japan, Tokyo 
h) 85 h) Not given h) 225 +or- 1.4 ug/I h) Mexico, Mexico City 
i) 206 i) Not given i) 06 +or- 1.3 ug/I i) Peru, Lima 
j) 212 j) Not given j) 72 +or- l.S ug/I j) Sweden, Stockholm 

Ir) 180 Ir) Not given Ir) 75 +or- 1.5 ug/1 Jr) United States, Baltimore 
I) 102 I) Not given I) 02 +or- 1.6 ug/1 l) Yugoslavia, Zagreb 

Geometric means Level in men about 30% higher than women, smokers about 10% higher than 
nonsmokers. 

Elementary school teachers from urban areas. 
AAS 

BELGIUM; CHINA; INDIA; ISRAEL; JAPAN; MARYLAND; MEXICO; PERU; SWEDEN; UNITED STATES; YUGOSLAVIA; ADULTS; AGE; AUTOPSIES; CHILDREN; SEX; 
BLOOD; KIDNEYS; COMPARATIVE EVALUATIONS; CADMIUM; LEAD; METALS; BIOACCUMULATION; GASOLINE; POPULATION EXPOSURE; SMOKING; URBAN AR-
EAS; ENVIRONMENTAL EXPOSURE 
Friberg, L.; Vahter, M. 1083 Environmental Research 30:05-128 
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Lead 
74.311-112-1 
Pb 
AtW 207.2, MP 327 . .f. C, BP 11.f.0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

1138:1 27,SOl Not given 37% (5 • .f. ug/dl) Avera.ge reduction in levele from Feb. 1976 through Feb. 1080 
Blood Significant (P<0.001) correlation between blood and gasoline level• 

6 mo-7.f. yr old• from 64. area• of US 
AAS 

UNITED STATES; ADOLESCENTS; ADULTS; CHILDREN; INFANTS; LEAD POISONING; BLOOD; COMPARATIVE EVALUATIONS; LEAD; ENVIRONMENTAL EXPOSURE 
Aoneat, J.L.; Pirkle, J.L.; Makuc, D.; Nee1e, J.W.i Bay1e, D.D.; Kovar, M.G. 1083 New England Journal of Medicine 308:1373-1377 

Cases 
TiHue Exposure Route Range Mean General Information 

11383 a) 27 a) Not given a) 111+/-.f. ug/dl a.) Essentia.l hypertenaiou a.nd renal di1ea1e 
Blood b) 21 b) Not given b) 18+/-2 ug/dl b) E••eotial hyperten1ion, no renal diaeaee 

c) 15 c) Not given c) 13+/-2 ug/dl c) Hypertension due 'to rena.1 disea.•e 
d) 7 d) Not given d) 18+/-.f. ug/dl d) Renal diaea1e, no hypertension. 

S.E. No current occupational expo1ure. Po••ible exposure from industrial •ources 
or from consumption of "moonshine" in 24 patients in a), 16 in b), 15 inc:). 
No symptoms of a.cute poiaoning. 

23-70 yr old1, Veteran• Ho1pital, New Jeroey. 30 of the .&8 patients with e1-

1ential hypertenei.ou were black, ha.d renal impairment. 
ASV 

NEW JERSEY; ADULTS ; HYPERTENSION; LEAD POISONING; BLOOD; URINE; DISEASES; KIDNEYS; LEAD; ENVIRONMENTAL EXPOSURE 

Batuma.n., V.; Landy, E.; Maeaaka, J.K.; Wedeen, R.P. 11183 New England Journal of Medicine 300:17-21 

Cases 
Tissue Exposure Route Range Mean General Information 

1138.f. a) 102 a) Not given a) 387+/-116 ug/I a) Alcoholic liver di1ea1e, no cirrhosia 
Blood b) 80 b) Not given b) 3'2+/-100 ug/1 b) Compenoated alcoholic drrho1i1 

c) 72 c) Not given c) 312+/-117 ug/I c) Decompen1ated alcoholic cirrho1i1 
d) 11 d) Not given d) 211+/-811 ug/I d) Per1i1tent hepatiti1 
e) 111 e) Not given e) :1111+/-72 ug/1 e) Active hepatitis 
f) 28 f) Not given f) 206+ /-11.f. ug/I f) Compensated viral or cryptogenic cirrhosis 
g) 26 g) Not given g) :126+ /-98 ug/I g) Decompensated viral or cryptogenic cirrhosis 
h) 78 h) Not given h) 263+ /-85 ug/I h) Control• 

Patient• with chronic: liver di1ea1e1. Men, me&n age 35.4 +or- 10.6 to 54.4 
+or- 11.5 yr, women, .f..f..7 +or- 16.8 to 63.6 +or- 12.8 yr. Italy 
AAS 

ITALY; ADULTS; CIRRHOSIS; LIVER DISEASES; BLOOD; COMPARATIVE EVALUATIONS; LEAD; ALCOHOLISM; ENVIRONMENTAL EXPOSURE 

Bortoli, A.; Mattiello, G.; Zotti, S.; Bonvicini, P.; Trabuio, G.; Fazzio, G. 1083 International Archives of Occupational and Environmental Health 52:49-57 
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Lead 
7.f.30-0:ll-l 
Pb 
AtW :ll07.2, MP 327 . .f. C, BP 17.f.O C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at D70 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

03S6 a) Not given a) 0.67+/-0.22 umol/1 a) 1077 north 
Blood b) Not given b) 0.73+/-0.27 umol/1 b) 197S north 

c) Not given c) 0.38+/-0.09 umol/I c) 1081 north 
d) Not given d) 0.<13+/-o.u umol/1 d) 1981 oouth 
e) Not given e) 0.60+/-0.23 umol/I e) 1082 weot 
£) Not given £) 0.60+/-0.31 umol/1 £) 1082 north 

Wale• 
AAS 

BLOOD; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ADULTS; UNITED KINGDOM; AUTOMOTIVE; FUEL ADDITIVES; FUMES; GASOLINE; CONSUMER 
EXPOSURE 
King, E. 10S3 Briti•h Medical Journal 2S6:205D-2060 

Cases 
Tiaaue Exposure Route Range Mean General Information 

0386 .f.2 a) Not given a) 0.83+/-0.32 umol/I a) 1969 samples 
Blood b) Not given b) 0.56+/-0.16 umol/1 b) 198:ll samples 

Walee 
LEAD ; AUTOMOTIVE; FUEL ADDITIVES; FUMES; GASOLINE; COMPARATIVE EVALUATIONS; BLOOD; UNITED KINGDOM; ADULTS; CONSUMER EXPOSURE 
Elwood, P.O. 10S3 British Medical Journal 2S6:1616 

Cases 
TiBBue Exposure Route Range Mean General Information 

0387 2 a) .f.5-27 ug/dl a) Not given a) At 2 examinations, 10 days apart 
Blood lnge•tion b) 60-137 ug/dl b) Not given b) During Pb screening program and 2 mo later 

Unknown amounts of Azarcon (Pb ... tetroxide) 

4 mo old Mexican•Americao, 5.86 lrg, CA, 29 mo old Mexican-American, CO 
Vomiting, diarrhea, weakness, malaise, jaundice. Abnormal temperature, 
pulse, re1piration. 

CALIFORNIA; COLORADO; CASE HISTORIES; CHILDREN; INFANTS; LEAD POISONING; BLOOD PLASMA; LEAD COMPOUNDS; ENVIRONMENTAL EXPOSURE 
Boie, A.; Vashistha, K.; O'Loughlin, B.J. 1083 Pediatrics 72(1):106-108 
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Lead 
7439-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

98S8 a) 61 a) Not given a) 14.8 ug/100 ml a.) Greenland males 
Blood b) 80 b) Not given b) 12.8 ug/100 ml b) Greenland females 

c) 14 c) Not given c) 10.5 ug/100 ml c) Da.nes, in Greenland, ma.lea 
d) 11 d) Not given d) 10.2 ug/100 ml d) Danes, in Greenland, females 
e) 101 e) Not given e) 10.5 ug/100 ml e) Danes, in Denma.r1r:, ma.les 
f) llO f) Not given f) 7.7 ug/100 ml f) Danes, in Denmark, females 

15-78 yr old Eslcimoes (Greenland), control• (Danes) 
AAS 

BLOOD; COMPARATIVE EVALUATIONS; DENMARK; GREENLAND; ADULTS; LEAD POISONING; LEAD; ENVIRONMENTAL EXPOSURE 

Ha.n•en, J.C.; Kromann, N.; Wulf, H.C.; Alboge, K. 1083 Science of tbe Tota.I Environment 26:245-254 

Cases 
Tissue Exposure Route Range Mean General Information 

9880 83 6.S-33.8 ug/dl 14.3 ug/dl Mea.1ure of current expoBure. 
Blood Geometric mean 

Mea.n age 0.4 yr, range 7.1-12.1 yr. Residents of Pb-smelter area, Sta.Iberg, 
FRG. 8-12/80 
AAS 

TEETH; BLOOD; ENVIRONMENTAL EXPOSURE; GERMANY; CHILDREN; EXPERIMENTAL PSYCHOLOGY; LEAP; AIR POLLUTION; INDUSTRIAL AREAS; INDUSTRIAL 
POLLUTION; LAND POLLUTION; SMELTERS 
Winnelre, G.; Kra.mer, U .; Brockha.ue, A.; Ewers, U.; Kujanek, G.; Lechner, H.; Janke, W. 1983 International Archives of Occupational and Environmental Health 5:281-25:il 

Cases 
Tissue Exposure Route Range Mean General Information 

0890 a) 38 a) Not given a) 27.9+/-7.7 ug/100 ml a) Subjects with pa•t Pb .. exposure 
Blood b) 23 b) Not given b) 10.7+/-5.5 ug/100 ml b) Controls 

88 workers, 23-71 (mean 52) yr old, exposed J .. 444 (mean 88) mo, time since 
exposure 36-324 (mean 14&) mo. 23 controls, 26-72 (mean 50) yr old. Padova, 
Italy 
Elevated erythrocyte protoporphyrin. Cha.nges in electro .. myographic parame .. 
ters 
Lowered max motor conduction velocity, slow-fiber conduction velocity .. ul-
nar, peroneal nerves. Partial denervation in two 
AAS 

LEAD; BLOOD; URINE; OCCUPATIONAL EXPOSURE; METALS; ITALY; NEUROLOGIC MANIFESTATIONS; OCCUPATIONAL HAZARDS 

Corsi, G.; Bartolucci, G.B.; Fardin, P.; Negrin, P.; Manzoni, S. 1984 American Journal of Industrial Medicine 6:281-200 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327.of. C, BP 174.0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9391 10 a) < 10-17.0 mg a) 12.2+/-3.3 mg a) Controls. Research and development, laboratory and medical department 
Blood b) 25-51 mg b) 34.of.+/-7.2 mg workers, " cases 

c) 38-4.0 mg c) 41.0+/-4.6 mg b) Assembly department workers, 11 cases 
/100 mg c) Pastig department workers, 5 cases 

Zinc-protoporphyrin level1 given. Air levels: 1.6 ug/Cof. M (controlo)-16of..8 
ug/cu M (assembly workers). Highest level on face was GOS ug and hands was 
14032.5 ug. 

23-62 yr old 11torage battery manufacturing plant workers 

BLOOD; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; INDUSTRIAL PLANTS; METALS 

Cbavalitnitikul, C.; Levin, L.; Chen, L.-C. 108of. American Industrial Hygiene AHociation Journal 4.5(12):802-808 

Cases 
Tissue Exposure Route Range Mean General Information 

0302 Review. Major system &nd organ response to intoxication, particularly at low 
Blood tissue levels, discuSBed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen, M.R.; Robins, J.M.; Eskenazi, B. 1983 Medicine 62(4.):221-247 

Cases 
Tissue Exposure Route Range Mean General Information 

0303 1" a) Not given a.) 88.6+/-5.2 ug/dl a.) Before dust control in homes 
Blood b) Not given b) 38.6+/-5.2 ug/dl b) 35 control• 

c) Not given c) 33.3+/-3.6 ug/dl c) After 6 mo, 2X/mo wet-mopping 
d) Not given d) 38.7+/-7.6 ug/dl d) After 6 mo, controls 
e) Not given e) 31.7+/-2.6 ug/dl e) After 12 mo, 2X/mo wet-mopping 
f) Not given f) 37.8+/-7.9 ug/dl f) After 12 mo, controls 

Initial home levels > 100 ug/030 sq cm. 

15-70 mo olds with Ola .. II or Ill Pb poisoning 
Decrease of free erythrocyte protoporphyrin 
ASV 

ENVIRONMENTAL EXPOSURE; MARYLAND; CHILDREN; LEAD POISONING; BLOOD; COMPARATIVE EVALUATIONS; LEAD; BIOACCUMULATION; DUST; URBAN AR-
EAS 
Charney, E.; Kessler, B.; Farfel, M.; Jackson, D. 1083 New England Journal of Medicine 300(18):1080-1003 
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Lead 
7439-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0394 a) S4 a) 7-31 ug/ml a) 13.l ug/ml a) Rotterdam, inner city 
Blood b) 72 b) 6-15 ug/ml b) 8.2 ug/ml b) Rotterdam, suburb 

c) 16 c) 7-21 ug/ml c) 11.5 ug/ml c) The Hague 
d) S3 d) 4-lS ug/ml d) 7,9 ug/ml d) Zoetermeer 

Geometric meanti: Significant difference between inner city and •uhurb (p<0.001). 

•-6 yr olds, participant• oE European Communities 1081 survey 
AAS 

ENVIRONMENTAL EXPOSURE; COMPARATIVE EVALUATIONS; NETHERLANDS; CHILDREN; BLOOD; LEAD; AIR POLLUTION; BIOACCUMULATION; URBAN AREAS 

Brunekreef, B.; Noy, D.; Biersteker, K.; Boleij, J. 1083 Journal ol the Air Pollution Control Association 33(0):872-876 

Cases 
Tissue Exposure Route Range Mean General Information 

9305 a) SO a) 86-256 ug/ml a) 136.8 ug/ml a) Mentally retarded children 
Blood b) so b) 78-216 ug/ml b) 138.3 ug/ml b) Normal children. 

10-17 (mean 13.38) yr olds in institute for handicapped and 10-17 (mean 
13.36) yr olds in orphanage, Zagreb, Yugoslavia 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; CHILDREN; ADOLESCENTS; MENTAL RETARDATION; LEAD 

Telisman, S.; Prpic-Majic, D.; Beritic, T. 1983 International Archives of Occupational and Environmental Health 52:361-360 

Cases 
Tissue Exposure Route Range Mean General Information 

9396 830 a) Not given a) 22+/-10 ug a) All samples, 1980-81 
Blood b) Not given b) 22+/-10 ug b) Males, 510 cases 

c) Not given c) 20+/-8 ug c) Females, 320 cases 
d) Not given d) 47+/-10 ug d) Printing workers, 25 cases 
e) Not given e) 18+/-7 ug e) Age 20 yr, 106 ca• .. 
f) Not given f) 21+/-8 ug f) Age 40 yr, 56 case• 
g) Not given g) 26+/-13 ug g) Age 60 yr, 26 cases 
h) Not given h) 23+/-10 ug h) Smokers, 167 cases 
i) Not given i) 21+/-9 ug i) Non-smokers, 663 cases 
j) Not given j) 28+/-13 ug j) City center, 01 cases 
k) Not given k) 21+/-0 ug Jr) Other locations, 730 cases 

/100 ml Summary of more extensive data. 

Tehran, Iran citizens, 20-60 yr 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; IRAN; ADULTS; AGE; COMPARATIVE EVALUATIONS; LEAD; METALS; BIOLOGICAL MONITOR-
ING; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; URBAN AREAS; PRINTING INDUSTRY; SMOKING 
Ghafourian, H.; Rahimi, H.; Banisadr, A.; Shahisa.va.ndi, K.; Bayat, I. 1983 International Journal of Environmental Studies 21:300-316 
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Lead 
7430-02-l 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP l.77 mm Hg at 1000 C, l mm Hg at 1170 C, lO mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11307 a) 61 a) Not given a) > /=l.2 umol/1 a) Low level reference group 
Blood b) 80 b) > /=L"-</=l.O umol/1 b) Not applicable b) Slightly elevated 

c) 77 c) >i.o-</=2.0 umol/1 c) Not applicable c) Moderately elevated 
Sampled 10·15X over 3 yr period. Ranges of means. 

3-6 yr old patieto, Chicago Dept of Health 8/76-2/77. African-, Latin-, and 
Euro-American origins, poor neighborhood1. 
Decreased performance on p1ychological test1. 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; ILLINOIS; CHILDREN; LEAD POISONING; LEAD; BIOLOGICAL MONITORING; BIOACCUMULATION; PICA; URBAN AREAS; 
LEARNING DISABILITIES; MENTAL RETARDATION . 

Odenbro, A.; Greenberg, N.; Vroegh, K.; Bederka, J.; Kihlt1trom, J. 1083 Ambio Xll(l}:410-44 

Cases 
Tissue Exposure Route Range Mean General Information 

0308 2 Not given Approx 45-50%/um 60 min after 20 uCi iv as Pb ... 203 chloride. Little change over next 2 wk. 
Blood, cells Injection Daily whole body ocan• indicate half-life of 72.7 d. 

Healthy 24: yr olds, normal renal functioD 
Echo scanner 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; LEAD; UNITED KINGDOM 

Campbell, B.C.; Meredith, P.A.; Moore, M.R.; Watson, W.S. 11184 Toxicology Lettero 21:231-235 

Cases 
Tissue Exposure Route Range Mean General Information 

113011 7 a} 00-228 ug/dl a) 1410 ug/dl a) 0 hr 
Blood, cell• b) 00-200 ug/dl b) 135 ug/dl b) 0.5 hr 

c) 01-200 ug/dl c) 125 ug/dl c) l.5 hr 
d) 75-175 ug/dl d) 120 ug/dl d) 3 hr 
e) 05-175 ug/dl e) 130 ug/dl e) 5 hr 
f) 77-160 ug/dl f) 115 ug/dl f) 241 hr 

After start of 20 mg/kg CaEDTA IV infusion over l hr. Eotimated from 
graph. 

Adult. with blood Pb 46-67 ug/100 g, 416-50 yr, employed at gun metal 
foundry 6-141 yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 

Araki, S.; Aono, H.; Fukahori, M.; Tabuki, K. 10841 Archiv .. of Environmental Health 311(5):363-367 
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Lead 
7<&80-02-1 
Pb 
AtW 207.2, MP 327.<& C, BP 17<&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0<&00 Review. Major system and organ response to intoxication, particularly at low 
Blood, cello tissue levels, discussed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen., M.R.; Robina, J.M.; Eskenazi, B. 19S3 Medicine 62(<&):221-247 

Cases 
Tissue Exposure Route Range Mean General Information 

0<&01 a) 500 a) Not given a) 6 ug/dl a) Auguot 1970 
Blood, fetal b) 600 b) Not given b) 1.6 ug/dl b) April 19Sl 

Umbilical cord blood. Levels positively correlated with sales of leaded gaso .. 
line in MA for 0-2 mo after birth (p<0.001) 

Births, Boston, MA hospital 

MASSACHUSETTS; NEWBORN; BLOOD; LEAD; METALS; BIOACCUMULATION; DRINKING WATER; GASOLINE; ENVIRONMENTAL EXPOSURE 

Rabinowitz, M.; Needleman, H.L. 19S3 Lancet l(S314-S316):63 

Cases 
Tissue Exposure Route Range Mean General Information 

9<&02 2 Not given Approx 2-3%/um 60 min after 20 uCi as Pb-203 chloride, iv. Rapid recirculating flux through 
Blood, plasma Injection plasma and other exchangeable compartments indicated. Daily whole body 

scans indicate half-life of 72.7 d. 

Healthy 24' yr olds, normal renal function 
Echo scanner 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; LEAD; UNITED KINGDOM 

C•mpbell, B.C.; Meredith, P.A.; Moore, M.R.; Watson, W.S. 1984 Toxicology Letter• 21:231-285 

Cases 
Tissue Exposure Route Range Mean General Information 

0<&03 a) 20<& a) 10.S-69.8 ug/dl a) 26.6+/-0.6 ug/dl a) Children exposed in mixed urban location 
Blood, plasma b) 38 b) 9.9-22.7 ug/dl b) 14.6+/-0.5 ug/dl b) Children exposed in suburban locations 

c) 168 c) 12.5-68.0 ug/dl c) 26.3+/-0.7 ug/dl c) Adolescents exposed in urban commerical location 
d) <&67 d) 8.2-62.0 ug/dl d) 22.2+/-0.3 ug/dl d) Adolescents exposed in mixed urban locations 
e) 212 e) 10.2-4'.6 ug/dl e) 19.3+/-0.0<& ug/dl e) Adolescents exposed in suburb&n setting 

Inhalation Data reported originally in 1977. Study proposes new mathematical model. 
Ingestion 

242 children 1-6 yr olds. S32 adolescents, 6-lS yr old. 

BLOOD PLASMA; ENVIRONMENTAL EXPOSURE; CHILDREN; ADOLESCENTS; LEAD POISONING; LEAD; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; 
INDUSTRIAL AREAS; INDUSTRIAL EMISSIONS; INDUSTRIAL POLLUTION; LAND POLLUTION; POPULATION EXPOSURE; WATER POLLUTION 
Angle, C.R.; Marcus, A.; Cheng, 1.-H.; Mcintire, M.S. 198<& Environmental Research 35:160-170 
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Lead 
7<&30-02-1 
Pb 
AtW 207.2, MP 327.<& C, BP 17<&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

O<&O<& 10 1.0-1.0 ug/dl Not applicable 0-2<& br, peak (4.6 ug/dl) at 3 hr after 1-h IV infusion of 20 mg EDTA/kg in 
Blood, plasma Injection 6% glucose 

range of means. 

Gun metal founders employed at factory 7-15 yr. Mean age 51 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 
Aono, H.; Araki, S. 1084 International Archive• of Occupational and Environmental Health 55:18-18 

Cases 
Tissue Exposure Route Range Mean General Information 

0<&06 7 a) 1.0-2.8 ug/dl a) 1.7 ug/dl a) 0 hr 
Blood, pla•ma b) 2.8-6.6 ug/dl b) <&.<&6 ug/dl b) 0.6 hr 

c) 4.<&-8.3 ug/dl c) 6.06 ug/dl c) 1.6 hr 
d) 8.0-6.0 ug/dl d) 6.0 ug/dl d) 3 hr 
e) 2.5-4.7 ug/dl e) 3.4 ug/dl e) 6 hr 
f) 0.66-8.0 ug/dl f) 1.26 ug/dl f) 2<& hr 

After start of 20 mg/kg CaEDTA IV infusion over 1 hr. Estimated from 
graph. 

Adults with blood Pb 46-67 ug/100 g, 46-69 yr, employed at gun metal 
foundry 6-14 yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 

Araki, S.; Aono, H.; Fub.hori, M.; Tabuki, K. 1984 Archives of Environmental Health 30(5):363-367 

Cases 
Tissue Exposure Route Range Mean General Information 

0<&06 a) Not given a) 0.018+/-0.003 ug/mL a) Insulin-treated diabetics 
Blood, pla1ma b) Not given b) 0.018+/-0.006 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) 0.016+/-0.003 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Significant differences between a), c) and 
b), c). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1084 Biological Trace Element Reoearch 6:460-<&87 
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Lead 
74o30-02-l 
Pb 
AtW 207.2, MP 327.4o C, BP 174o0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

04o07 23 Not given 138 ug/I Absorption correlated with concentra.tion in blood 
Blood, whole Ingestion 

Healthy, elderly, nonsmokers, 11 males, 12 females, age 60 ... 85 1 England 
AAS 

BLOOD SERUM; URINE; ENGLAND; CADMIUM; IRON; LEAD; DIETS; AGE; ENVIRONMENTAL EXPOSURE 

Bunker, V.W.; Lawson, M.S.j Delve•, H.T.; Clayton, B.E. 108' American Journal of Clinical Nutrition 30:803-808 

Cases 
TiBSue Exposure Route Range Mean General Information 

04oOS 7 30-139 ug/dl Not given Exposure• of 5 wk to 15 yr, at workplace or avocationally. Endocrine and re-
Blood, whole productive function evaluated. After 2-6 mo chelation therapy, levels < 30 

ug/dl. 

22-4:3 yr old victims of symptomatic occupational Pb intoxication, Connecti-
cut 
Gastrointestinal, central nervou1 system, renal, blood, and reproductive prob· 
Jem• 
Abnorma.I adrenocortical and germinal functions in most. 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; CONNECTICUT; CASE HISTORIES; CENTRAL NERVOUS SYSTEM DISEASES; LEAD POISONING; 
NEUROLOGIC MANIFESTATIONS; OCCUPATIONAL DISEASES; LEAD; FOUNDRIES; HEALTH HAZARDS; INDUSTRIAL PLANTS; OCCUPATIONAL HAZARDS; PAINTS; 
SPERM 
Cullen, M.R.; Kayne, R.D.j Robin•, J.M 198' Archive• of Environmental Health 30(6):4o3l-4o4o0 

Cases 
Tissue Exposure Route Range Mean General Information 

04oOO 72 a) 37 .6-77 .8 ug a) 60.o+/-0.7 ug a) Controls, 0 wlu, 27 ca1e1 
Blood, whole Inhalation b} 4o7.5-76.6 ug b) 58.8+/-7.6 ug b) Controls, 16 wlu, 27 cases 

c} 38.0-76 • .j, ug c) 64o.7+/-9.4o ug c) Vitamin C treatment, 0 wk•, 25 ca.se1 
d} 39.5-77.5 ug d) 60.4o+/-8.8 ug d) Vita.min C treatment, 16 win, 25 cases 
e) 4ol.3-71.8 ug e) 53.a+/-8.4o ug e) Control1, 0 wlu, 10 case1 
f) 30.0-61.0 ug f) 4o0.2+/-6.l ug f) Controls, 8 wlrs, 10 cases 
g) 36.3-61.2 ug g) 50.s+/-s. 7 ug g) Zinc treatment, 0 wlrs, 10 ca1es 
h} 36.7-60.8 ug h) 50.6+/-8.0 ug h) Zn treatment, 8 wks, 10 cases 

/100 ml /100 ml Vitamin C dose was 1 g/d, 5 d/wlr. Zinc as Zn glutamate dose was 60 mg/d, 
5 d/wlr. No significant difference between control and treatment groups. 

21-6' yr old workers at primary Pb smelter, 0.5-'2 years exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 

Lauwery•, R.; Roel•, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Koning•, J. 1983 Journal of Occupational Medicine 25(9): 668-678 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327., C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg &t 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9410 7 a) 46-67 ug/dl a.) 53 ug/dl a) 0 hr 
Blood, whole b) 40-68 ug/ di b) 52 ug/dl b) 0.5 hr 

c) 40-68 ug/dl c) 52.5 ug/dl c) 1.5 hr 
d) 30-68 ug/ di d) 52 ug/dl d) S hr 
e) 42-66 ug/dl e) 53 ug/dl e) 5 hr 
f) 86-65 ug/ di f) 52.5 ug/dl f) 2' hr 

After otart of 20 mg/kg CaEDTA IV infusion over 1 hr. Estimated lrom 
graph. 

Adults with blood Pb 46-67 ug/100 g, 46-511 yr, employed at gun metal 
foundry 6-14 yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 
Araki, S.; Aono, H.; Fukahori, M.; Ta.buki., K. 108' Archive• of Environmental Health 39(5):363-367 

Cases 
Tissue Exposure Route Range Mean General Information 

11411 31 41-117 ug/dl 62 ug/dl Occupational exposure. Patients treated by removal from further exposure 
Blood, whole lnha.lation and, in 10, chelation with 1 g EDTA IV t.i.d. for 2-S d. 7 received 250 mg 

Ingestion penicillamine oral q.i.d. for up to 5 mo. 

Patients at Yale Occupational Medicine Program, SO males, 1 female, 22-65 yr 
old, 14 Caucasian, 16 Negros, 1 Hispanic. 
Abdominal pain, fatigue, arthra.lgia, decreased libido, hea.da.che, irritability, 
impotence, depression, anorexia, muscle pain, low back pain, muscle weak· 
nen, changed bowel habit•, wt lo••, paresthe•ia 
AAS 

BLOOD; ENVIRONMENTAL EXPOSURE; ADULTS; CONNECTICUT; LEAD POISONING; LEAD; ACCIDENTAL POISONING; BIOACCUMULATION; HEALTH HAZARDS; IN-
DUSTRIAL PLANTS; INDUSTRIAL POLLUTION; PAINTS; OCCUPATIONAL HAZARDS 
Cullen, M.R.; Robins, J.M.; Edrenazi, B. 1983 Medicine 62(,):221-247 

Cases 
Tissue Exposure Route Range Mean General Information 

11412 a) 55 a.) 0.020-0.255 mg/I a) 0.110 mg/I a) 2-S yr old males 
Blood, whole b) 54 b) 0.020-0.250 mg/I b) 0.115 mg/I b) 2-3 yr old (em a.le• 

c) 136 c) 0.040-0.275 mg/I c) 0.120 mg/I c) 4-5 yr old maleo 
d) 104 d) 0.035-0.255 mg/I d) 0.100 mg/I d) 4-5 yr old female• 
e) 155 e) 0.025-0.310 mg/I e) o.1os mg/I e) II yr old males 
f) 128 f) 0.020-0.,00 mg/I f) 0.100 mg/I f) II yr old female• 
g) 150 g) 0.020-0.255 mg/I g) 0.125 mg/I g) 12 yr old ma.leo 
h) 16, h) 0.020-0.275 mg/I h) 0.115 mg/I h) 12 yr old female• 

Medians Level• independent of age and sex. Means in general population 100-200 
ng/ml. Cd levels below detection limit 0.50 ng/ml. 

2-12 yr olds, Kamloops, British, Columbia 
AAS 

BLOOD; CHILDREN; COPPER; LEAD; ZINC; SEX; AGE; COMPARATIVE EVALUATIONS 

Subramanian, K.S.; Meranger, J.C. 1983 Science of the Total Environment 30:231 .. 244 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg a.t 1000 C, 1 mm Hg a.t 070 C, 10 mm Hg a.t 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11413 lngestjon a) 37-56% a.) 44+/-6% a) 1 uCi Pb-203 in water. Fasted 12 hr before a.nd 2.25 hr after do•e, 2 
Body b) 5-15% b) 10+/-1% ca11e11 

c) 28-28% c) 13.0+/-2.3% b) 1 uCi Pb-203 in water followed by 50 ml water with 200 mg Ca-carbonate 
d) 11.1-23.3% d) 10.4+/-2.8% and l.&O mg Na-dihydiogen phosphate, 8 case• 
• ) 1.8-13.6% •) 5.5+/-1.2% c) 1 uCi Pb-203 with 15 ug Pb-chloride with tea or coffee before meal 
f) Not given f) 30% d) 1 uCi Pb-203 with ha.If pint beer before mea.I 
g) Not given g) 7% e) Spinach (0.8 uCi Pb-208/pla.nt) with normal meal, I> case• 
h) Not given h) 16% f) 1 uCi Pb-203 10 min before lunch, 1 case 

% of dose % of do•• g) During lunch, separate occa•ion 1 same case 
h) 10 min after lunch, separate occasion, same ca.1e. 

Volunteers 
BODY; DELIBERATE EXPOSURE; LEAD; COMPARATIVE EVALUATIONS 

Heard, M.J.; Chamberlain, A.O. 11183 Science of the Total Environment 30:245-263 

Cases 
Tissue Exposure Route Range Mean General Information 

0414. 1 Not given 6.0+/-3.6 ppm Lumbar vertebrae (n=5). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1084. Archives of Environmental Contamination and Toxicology 13:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

0415 a.) 75 a) <20-122 ug/g a) 4.3 ug/g a) Active workers 
Bone b) 3'.J b) <20-135 ug/g b) 50 ug/g b) Retired workers. Undetermined dose. 

lnhala~lon medians 
Active workers, 19-66 yr old, 10 yt mean exposure. Retired .SS-80 yr oJds, 

Derma.I 
24, yr mean exposure. Exposed: smelter workers, brass founders, scrappers, 
storage-battery workers, painters. 
X-ray ftuores 

BONE; BLOOD; OCCUPATIONAL EXPOSURE; ADULTS; SWEDEN; INDUSTRIAL HYGIENE; INDUSTRIAL MEDICINE; LEAD; BIOACCUMULATION; INDUSTRIAL PLANTS; 
METAL POISONING 
Christoffersson, J.O.; Schutz, A.; Ahlgren, L.; Haeger-Aronsen, B.; Mattsson, S.; Slr:erfving, S. 1084. American Journal of Industrial Medicine 6:447-457 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 827.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0416 2 a) Not applicable a) 0.60 ppm a) Healthy 86 yr old man died about 6 days after smelting 182 kg lead for 
Brain b) Not applicable b) 0.02 ppm 24 hr in enclo•ed environment 

b) Control, 60 yr old man without renal di•ea•e 
Autop•ie•. 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jack•on, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1084 British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

0417 22 a) Not given a) 1.33+/-0.66 ug/g a) Normal ti11ue 
Breast b) Not given b) l.66+/-1.24 ug/g b) Neoplaatic 

Dry wt, 3 samples, p=0.23 

Patient• with primary brea•t carcinoma, •ample• of normal and neopla•tic 
ti•sue obtained at time of ma•tectomy 
X-ray ftuore• 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Risk, S.L.; Sky-Peck, H.H. 1084 Cancer Research 44:5300-530' 

Cases 
Tissue Exposure Route Range Mean General Information 

0418 a) 10 a) Not given a) 16.7+/-11.6 ug/I a) Controls, non-neopla•mic diaea.se1 (hydrocephalu1, etc.) 
Cerebro1pinal b) 8 b) Not given b) 16.3+/-o.o ug/I b) Meningioma 
ftuid c) 3 c) Not given c) 11.0+/-1.l ug/1 c) Craniopharyngioma 

d) 6 d) Not given d) 20.o+ /-1$.2 ug/I d) A1trocytoma 
e) 3 e) Not given e) 40.6+/-27.7 ug/I e) Medulloblaatoma 
f) 1 f) Not given f) 24.6 ug/I f) Pinealblaatoma 
g) 1 g) Not given g) 13.0 ug/I g) Chondrosarcoma 

b, c) Benign brain tumor1, (d-g) malignant brain tumor• 
Significant difference• between malignant tumor and control gro<,• 
(p<0.047), and between malignant and benign tumor groups (p 0.014). Re-
lation1hip, if au.y, to malignancy unknown. 

Patients, 18 men, 14 women, range of mean age• 4.6-55.0 yr, faeted 8-12 hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Ya.zigi, A.; Al-Saleh, I.; Al-Mefty, O. 1084 Clinical Chemistry 30: 1368-1360 
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Lead 
7 •311-112-1 
Pb 
AtW 207.2, MP 327.• C, BP 17•0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 

Tisaue Exposure Route Range Mean General Information 

11•111 a) 32 a) 2-116S ppm a) 110.3 ppm a) Santo Amaro 
Hair b) 35 b) 2-161 ppm b) 22.3 ppm b) Sao Braz 

c) 52 c) o-•117 ppm c) 23.11 ppm c) Sao Francisco 
d) 84. d) 0-87 ppm d) 13.3 ppm d) Controls, Guaibim 

Significantly higher level• in a)-c), p<o.oooos, <o.0005, <0.01, respectively. 
Levell higher closer to 1melter. 

18-77 yr old fishermen from 3 riverside towns of the Subae River Basin in 
Brazil. Primary 1melter {Santa Amaro) heavily pollutes river&::: air. Controls 
from Guaibim 
AAS 

LEAD; CADMIUM; WATER POLLUTION; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; HAIR; BRAZIL; AIR POLLUTION; SMELTERS 
Carvalho, F.; Tavare1, T.M.,; Souza, S.P.; Linhares, P.S. 108' Environmental Research 83:300-306 

Cases 

Tissue Exposure Route Range Mean General Information 

H20 a) 26 a) 0.0-1•.4 ppm a) 6.0 ppm a) Mothers, controls 
Hair b) 26 b) <o.s-•o.o ppm b) 5.3 ppm b) Newborn, controls 

c) 23 c) 2.0-6,.3 ppm c) 13.3 ppm c) Mothers, exposed 
d) 23 d) <o.8-•3.8 ppm d) 7.2 ppm d) Newborn, exposed 

Geometric: Ranges estimated from graph of cumulative frequency distribution. Differ-
ence1 between controls, exposed mothers were significant - p<0.01. Levels for 
individual maternal/newborn samples not significantly correlated. 

Mothers occupationally exposed to heavy meta.ls. Newborns. Matched con-
trols. Rural area of eastern France. 
No adverse effects to newborns noted. 

LEAD; CADMIUM; HAIR; NEWBORN; OCCUPATIONAL EXPOSURE; METALS; FRANCE; ADULTS; AGE 
Huel, G.; Everson, R.B.; Menger, I. 108• Environmental Research 36:115-121 

Cases 

Tissue Exposure Route Range Mean General Information 

11•21 311 1113-8128 ng/g 2002+/-1815 ng/g No significant relationships with levels in blood or milk, or with locations 
Hair 

Lactating 22-47 yr olds, rural and urban areas, Tucson, AZ 
AAS 

LEAD; BLOOD; MILK; HAIR; LACTATION; RURAL AREAS; URBAN AREAS; ENVIRONMENTAL EXPOSURE 
Rockway, S.W.; Weber, C.W.; Lei, K.Y.; Kemberling, S.R. 1118' International Archives of Occupational and Environmental Health 53:181-187 
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Lead 
74.SIMl'l-l 
Pb 
AtW 207.ll, MP 327.4. C, BP 174.0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

04.22 a) 181 a) 3-601 ppm a) 4.3 ppm a.) Pottery worlren 
Hair b) lit. b) 1-4.0 ppm b) 17 ppm b) Controls 

Workers from Tlaquepaque and Tona.la, Mexico. Controls from 1\J.scon, Ari-
zona 
AAS 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 
Weber, C.W.; Neleon, G.W.; deVaquera., M.V.; Pearson, P.B. 198" Nutrition Reports International 30(6):1000-1018 

Cases 
Tissue Exposure Route Range Mean General Information 

94.llS a) Not given a) 6ll ug/g a) Nigeria 
Hair b) Not given b) 4.ll ug/g b) Kenya 

c) 10-4.6 ug/g c) Not given c) US, eome part• 
d) Not given d) 17 ug/g d) Canada 
e) Not given e) 6 ug/g e) Countries such as India (rura.1) 
f) Not given f) 4. ug/g f) Banglade•h 
g) Not given g) 3 ug/g g) Iran 

Levels from database containing data OD "normal" levels of 15 element• in 7 
tiaauea/fl.uida. Data selected by 60 investigators in over .&O countries. Diet, 
environment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 198" Science of the Tota.I Environment 88:126-181 

Cases 
Tissue Exposure Route Range Mean General Information 

94124. 341 a) Not given a) 64.+/-12 ppm a) Hypertensives 
Hair b) Not given b) 22+/-6 ppm b) Controls 

Stati•tically significant (p</= 0.06) 

20 adult black females classified as hypertensive, 14. adult black normotensiw 
females 
Graphite furnace 

HAIR; ENVIRONMENTAL EXPOSURE; MISSISSIPPI; ADULTS; HYPERTENSION; CARDIOVASCULAR DISEASES; LEAD POISONING; METAL POISONING; BIOPSIES; CAD-
MIUM; COPPER; LEAD; ZINC; METALS; BIOACCUMULATION; BIOLOGICAL MONITORING 
Medeiroe, D.M.; Pellum, L.K. 19841 Bulletin of Environmental Contamination and Toxicology 32:525-532 
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Lead 
7•811-112-1 
Pb 
AtW 207.2, MP 827.• C, BP 17•0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

H26 a) 62 a) 2.80-81.0 mg/kg a) 7.66 mg/kg a) Cauca•ian boys 
Hair b) 70 b) 1.110-63.0 mg/kg b) 6.70 mg/kg b) Caucasian girls 

c) 28 c) 2.2-86.• mg/kg c) 6.26 mg/kg c) Hlndu•tani children 
d) 28 d) 2.7-88.0 mg/kg d) 6.•0 mg/kg d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old achool children living in Amsterdam 1uburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.P.M.; Wibowo, A.A.E.; Dai, H.A.; Egger, R.J.; van Deyclr, W .; Zielhuia, R.L. 11188 International Archive• of Occupational and Environmental Health 53:127-137 

Cases 
TiBBue Exposure Route Range Mean General Information 

H26 a) • a) 1600-2100 ppb a) 11100 ppb a) 1-16 yr oldo, rural 
Hair b) 6 b) 1000-6000 ppb b) 1860 ppb b) 16-25 yr oldo, rural 

c) 6 c) 1600-•200 ppb c) 2676 ppb c) 25 yr oldo, rural 
d) 11 d) 1000-1700 ppb d) 6136 ppb d) 15-25 yr olds, different areas of country 
e) 10 e) 1000-6200 pp b e) 2620 ppb e) All age groups, different area• of country 

15-26 yr olds had highest levels of trace element1. 

Resident• of Sri Lanka 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Di111anayake, C.B.; Senaratne, A.; Weeraaooriya, S.V.R. 19H Journal of Environmental Studiea 28:41-48 

Cases 
TiBBue Exposure Route Range Mean General Information 

11•27 a) 6S a) Not given a) 61+/-•.l ug/g a) Total, unwashed hair samples 
Hair b) 51 b) Not given b) 102+/-2.2 ug/g b) Hair piece• 

c) • c} Not given c) ll+/-8.9 ug/g c) Needle-pads 
d) 13 d) Not given d) a+/-5.• ug/g d) Othen (undefined) 

Geometric means In unwaahed 1ample1, significant difference between sample types (p<0.001) 
and between date• or cutting (p<0.001). After waohing (non-ionic SAA), lev-
els olgnificantly higher in 11111-1968 oampleo than in 1981-1983. 

Japanese women. 1081-1083 samples from 22 workers at National Institute of 
Environmental Studies 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Suzuki, T.; Hongo, T.; Morita, M.; Yamamoto, R. 1984 Science of the Total Environment 39:81-91 
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Lead 
7,311-112-1 
Pb 
AtW 207.2, MP 327,, C, BP 17'0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

1"2S 1 Not applicable 0.73 ppm Autopsy 
Heart Inhalation Healthy 36 yr old man died about 5 day1 after •melting 1S2 lrg lead for 2' hr 

in enclosed environment 

AAS 

114.211 1 Not applicable 6.S5 ppm Autopsy 
Intestine Inhalation Healthy 36 yr old man died about 5 days after smelting 182 lrg lead for 24 hr 

in enclosed environment 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jaclrton, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1118, British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

11430 Review. Major system and organ response to intoxication, particularly at low 
Intestine tissue levels, discussed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 

Cullen, M.R.j Robins, J.M.; Eskenasi, B. 1083 Medicine 62(,):221-24.7 

Cases 
Tissue Exposure Route Range Mean General Information 

0431 2 a) Not applicable a) 1.00 ppm Autopsies 
Kidney b) Not applicable b) 0.117 ppm a) Healthy 36 yr old man died about 5 day1 after 1melting 1S2 lrg lead for 

2-' hr in enclosed environment 
b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1118' Briti1h Medical Journal 2S8:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

9432 Review. Major system and organ re•pon1e to intoxication, particularly at low 
Kidney ti11ue level1, di1cus1ed. Clinical aspect• empha•ized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen, M.R.; Robins, J.M.; Eskenazi, B. 1083 Medicine 62(4.):221-247 
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Lead 
7'30-02-1 
Pb 
AtW 207.2, MP 327., C, BP 17•0 C, VP 1.77 mm Hg at 1000 C, l mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0433 2 a) Not applicable a) 1.66 ppm Autopt1ie1 
Liver b) Not applicable b) 1.28 ppm a) Healthy 36 yr old man died about 5 dayo &fter omelting 182 lrg lead for 

2' hr in enclosed environment 
b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 108' Britioh Medical Journal 2SS:l270-1211 

Cases 
Tissue Exposure Route Range Mean General Information 

0•34 a) 0.17-1.66 ug/g a) 0.67 ug/g a) l oample Crom 13 of 36 liven, IDMS 
Liver b) 0.12-1.10 ug/g b) 0.47 ug/g b) 1 sample from 24. of 36 liver•, voltammetry 

Normal tissues Crom autopsie1. 

Baltimore, MD; Minneapolia, MN, Seattle, WA 
IDMS voltammetry 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harrit1on, S.H.; Wise, S.A. 10S4 Biological Trace Element Research 6:81·4:9 

Cases 
Tissue Exposure Route Range Mean General Information 

0435 06 a) 0.6-2.S mg/lrg a) l.15+/-0.47 mg/lrg a) Female• 
Liver b) 0.05-3.5 mg/lrg b) 1.60+ /-0.6' mg/lrg b) Males 

Autopsies. Positive correlation with age. Level• generally lower than those in 
other countries. No major regional varia.tions. 

New Zealanders. Death by physic a.I injuries 
AAS 

LIVER ; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; 
NICKEL; SELENIUM; SILVER; ZINC 
Pickston, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1083 Journal of Analytical Toxicology 7:2-6 

Cases 
Tissue Exposure Route Range Mean General Information 

9436 Review. Major system and organ response to intoxication, particularly at low 
Liver tissue level1, discussed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen, M.R.; Robins, J.M.; Eskenazi, B. 10S3 Medicine 62(4):221-247 
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Lead 
7'30-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

04137 2 a) Not applica.ble a) 0.70 ppm Autopsies 
Lung b) Not applica.ble b) 0.87 ppm a) Hea.lthy 36 yr old ma.n died about 5 da.y• a.fter •melting 182 kg lea.d for 

24: hr in enclosed environment 
b) Control, 60 yr old man without renal disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1084 Britioh Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

04138 311 0.9-10 ng/ml 2.8+/-1.6 ng/ml 62 tam.pies taken 1-22 mo postpartum. No significant relationship with time 
Milk postpartum, location, levels in hair and blood, environment 

Lactating 22-•7 yr olds, rural and urban area1, Tucson, AZ 
AAS 

LEAD; BLOOD; MILK; HAIR; LACTATION; RURAL AREAS; URBAN AREAS; ENVIRONMENTAL EXPOSURE 

Roclrway, S.W.; Weber, C.W.; Lei, K.Y.; Kemherling, S.R. 1084. International Archive• of Occupational and Environmental Health 68:181-181 

Cases 
Tissue Exposure Route Range Mean General Information 

9439 Review. Levels after occupational exposures to trace metal•, solvents, and 
Milk halogenated hydrocarbons, diacusaed in terms of milk partition factors, poten-

tial infant expo•urea, po•eible health effect1. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 11183 American Journal of Industrial Medicine ':269-281 
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Lead 
T4.30-02-l 
Pb 
AtW 20T.2, MP 32T.4. C, BP 1T4.0 C, VP I.TT mm Hg at 1000 C, 1 mm Hg at OTO C, 10 mm Hg at 1160 C 

Cases 
TiBBue Exposure Route Range Mean General Information 

04.4.0 a) Not given a) IT ng/ml a) Philippine•, Spain, Sweden 
Milk b) Not given b) 15 ng/ml b) Hungary 

c) 12-4.6 ng/ml c) Not given c) US 
d) 3-5 ng/ml d) Not given d) Nigeria, Zaire, Guatemala 

Levels from databa1e containing data on "normal" levels of 15 element• in 7 
til8ue•/ftuids. Data selected by 60 investigator• in over 40 countries. Diet, 
environment both important in distribution of elements. 
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INC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
&:ALANO; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
ITAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
VALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
•engar, G.V. IOH Science of the Total Environment 88:126-131 

Cases 
TiBBue Exposure Route Range Mean General Information 

04.4.1 a) 80 a) Not given a) 0.0253+/-0.0113 a) Urban, Kuala Lumpur 
Milk b) 01 b) Not given ug/ml b) Rural, Kuala Langat district 

b) 0.0211+/-0.0008 Collected 8/82. No •pecific pattern at different lactation stages. 
ug/ml Lactating mother., malayaia 

AAS 
~NVIRONMENTAL EXPOSURE; MALAYSIA; ADULTS; MILK; COMPARATIVE EVALUATIONS; LEAD; BIOACCUMULATION; LACTATION; RURAL AREAS; URBAN AREAS E 

H luat, L.H.; Zalrariya, D.; Eng, K.H. 1083 Archives of Environmental Health 38(4.):205-208 

Cases 
Tissue Exposure Route Range Mean General Information 

H4.2 Review. Occupational exposure• are discussed in terms of milk partition fac-
Milk tora, potential infant exposure•, possible infant health effects. 

.EAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; L 
c 
w 
lHROMIUM; DDT; DIELDRIN; INFANTS 
Volff, M.S. 1983 American JourDal of Industrial Medicine •:~50-281 
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Lead 
7'80-02-1 
Pb 
AtW 207.2, MP 827.<I C, BP 17•0 C, VP 1.77 mm Hg at 1000 C, l mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11'•8 2 a) Not applicable a) 0.67 ppm Autopsies 
Mu•cle b) Not applicable b) O.SO ppm a) Healthy 36 yr old man died about 6 days after smelting 182 kg lead for 

2' hr in enclosed environment 
b) Control, 60 yr old man without ren&I disease 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Ja.clr1on, M.A.; Patil, D.; Bunton, J.; Lee, H.A. 108' British Medical Journal 288:1270-1271 

Cases 
Tissue Exposure Route Range Mean General Information 

°'" Review. Major 1y1tem and organ response to intoxication, particularly at low 
Mu•cle tissue level1, discussed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen, M.R.; Robina, J.M.; Ealrenasi, B. HISS Medicine 62(•):221-:H7 

Cases 
Tissue Exposure Route Range Mean General Information 

11'•6 281 6-17• ppb •6+/-3• ppb 110 cases 
Placenta 

Nagoya, Japan, 1974--1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
T1uchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 108' Archives of Environmental Health 30(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

H•6 Review. Discussion of relationship to specificity of fetal effects, follow-up, 
Placenta poHible mechanisms of toxicity. 

Specimens from U.S., W. Germany, Belgium, United Kingdom 

PLACENTA; ALABAMA; BELGIUM; CALIFORNIA; GEORGIA; GERMANY; IOWA; JAPAN; MISSOURI; NEW JERSEY; NEW YORK; NORTH CAROLINA; OHIO; TENNESSEE; 
TEXAS; UNITED KINGDOM; UTAH; CADMIUM; COPPER; LEAD; MERCURY; MERCURY INORGANIC COMPOUNDS; MERCURY ORGANIC COMPOUNDS; ZINC; PREG-
NANCY; BEHAVIOR DISORDERS 
Miller, R.K. 111s• American Journal of Industrial Medicine 4:205-244 
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Lead 
1430-02-1 
Pb 
AtW 207.2, MP 327 . .& C, BP 17.&0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

04..&7 a) 3 a) 70-248 ug/I a) Not given a) On d 1 after removal of workers from plant 
Saliva b) 2 b) 175-83 ug/I b) Not given b) On d 22 and 26 

Levels decrease faster than do blood levels. Temporary return to plant by 2 
workers caused more marked increa.ses in saliva than in blood level11. 

Workers in storage battery lead recovery plant 
AAS 

BLOOD; SALIVA; OCCUPATIONAL EXPOSURE; LEAD; INDUSTRIAL ATMOSPHERES; INDUSTRIES; MINERAL METABOLISM; OCCUPATIONAL HAZARDS 

Brodeur, J.; La.cane, Y.; Talbot, D. 1083 Toxicology Letters 10:105-100 

Cases 
Tissue Exposure Route Range Mean General Information 

oua Review. Major system and organ response to intoxication, particularly at low 
Semen tiu:ue levels, discussed. Clinical at1pects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 
Cullen, M.R.; Robin•, J.M.; Eekenasi, B. 1983 Medicine 62(4):221-247 

Cases 
Tissue Exposure Route Range Mean General Information 

OUll 2 a) Not applicable a) 0.80 ppm a) Healthy 36 yr old man died about 5 days after smelting 182 kg lead for 
Skin b) Not applicable b) 0.45 ppm 24 hr in enclosed environment 

h) Control, 60 yr old man without renal disease 
Autopsies 

AAS 

0460 1 Not applicable 0.9.f. ppm Autopsy 
Stomach Inhalation Healthy 36 yr old man died about 5 days after smelting 182 kg lead for 24. hr 

in enclosed environment 

AAS 
BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jackson, M.A.; Patil, D.; Burston, J.; Lee, H.A. 1984 British Medical Journal 288:1270-1271 
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Lead 
7•39-02-1 
Pb 
AtW 207.2, MP 327., C, BP 17'0 C, VP l.77 mm Hg at 1000 C, l mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9•51 193 a) o-> 10 ug/g a) 5.00 ug/g a) Primary dentine 
Teeth b) o->150 ug/g b) 59.S ug/g b) Circumpulpal dentine 

Medians 136 teeth. Circumpulpal dentine better reft.ector of chronic exposure and neu-
ropsychological impairment. 

10.57-1'.67 yr old (mean ll.79+/-0.83) inner city black children, low oocioe-
conomic status, Philadelphia, Pennsylvania 
Verbal abilities and performance abilities negatively affected 
AAS 

TEETH; ENVIRONMENTAL EXPOSURE; PENNSYLVANIA; CHILDREN; RACIAL STUDIES; NEUROLOGIC MANIFESTATIONS; LEAD; BIOACCUMULATION; URBAN AR-
EAS 
Shapiro, l.M.; Marecek, J. 198, Biological Trace Element Research 6:60-78 

Cases 
Tissue Exposure Route Range Mean General Information 

9,52 292 0-29 ug/g 3.•+/-,.1 ug/g Deciduous teeth. 213 of total in 0-4 ug/g range. Data also presented by local-
Teeth ity and age of dwelling. 

4 and 9 yr olds, Queensland, Australia 
Plasma-atomic emission 

ENVIRONMENTAL EXPOSURE; LEAD; TEETH; CHILDREN; AUSTRALIA 

Clegg, D.E.; Eddington, I.W.; McKinnon, P.J.; Shemack, M.D. 198, Medical Journal of Australia 1'1:590-598 

Cases 
Tissue Exposure Route Range Mean General Information 

o•53 136 a) o-> 10 ug/ g a) 5.0 ug/g a) Primary dentine 
Teeth b) o-> 150 ug/g b) 59.8 ug/g b) Secondary dentine 

Medians From deciduous teeth. Skewed distributions. Results of neuropsychological 
testing also reported. 

Inner-city blacks, < 16 yr old, no medical history of neurological disease, head 
trauma, mental retardation or lead poisoning, Philadephia. 
Modest neuropsychological impairment 
AAS 

TEETH; ENVIRONMENTAL EXPOSURE; PENNSYLVANIA; CHILDREN; NEUROLOGIC MANIFESTATIONS; LEAD; BIOLOGICAL MONITORING; HEALTH HAZARDS; UR-
BAN AREAS 
Marecek, J.; Shapiro, I.M.; Burke, A.; Katz, S.H.; Hediger, M.L. 1983 Archives of Environmental Health 3S(6):355-359 
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Lead 
7439-92-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, l mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9464 a) 28 a) 0.'-14 ppm a) 2.6 ppm a) Dentine in 6 yr olds, Helsinki 
Teeth b) 23 b) 2.2-49 ppm b) ll.l ppm b) Enamel 

c) 27 c) 1.3-7.l ppm c) 2.7 ppm c) Dentine in 6 yr olds, Kuopia 
d) 22 d) 1.1-16 ppm d) 4.4 ppm d) Enamel 
e) 26 ) 0.2-8.9 ppm e) 2.0 ppm e) Dentine in 0 yr olds, Helsinki 
f) 26 f) 0.4-138 ppm f) 4..2 ppm f) Enamel 
g) 26 g) 0.6-12 ppm g) 2.ll ppm g) Dentine in 0 yr olds Kuopio 
h) 25 h) 1.4-22 ppm h) 4.6 ppm h) Enamel 

Medians p<.06, c) and d). P<.01, b) and d), e) and f), g) and h). P<.ool, a.)&: b). 
Deciduous teeth, level• considered moderate to low. 

Children from Helsinki (presumed to be high Pb exposure area) and rural 
Kuopio (low or moderate exposure), Finland 
PIXE 

ENVIRONMENTAL EXPOSURE; LEAD; TEETH; CHILDREN; FINLAND 

Haaviltko, K.; Anttila, A.; Helle, A.; Vuori, E. 1084. Archives of Environmental Health 30(2):78-84 

Cases 
Tissue Exposure Route Range Mean General Information 

9466 116 1.9-38.5 ppm 6.2 ppm Shed incisor teeth, measure of longtime exposure. 
Teeth Geometric me&D 

Mean age 0.-4. yr, range 7 .1-12.1 yr. Resident• of Pb-smelter area, Staib erg, 
FRG. lll71l 
AAS 

TEETH; BLOOD; ENVIRONMENTAL EXPOSURE; GERMANY; CHILDREN; EXPERIMENTAL PSYCHOLOGY; LEAD; AIR POLLUTION; INDUSTRIAL AREAS; INDUSTRIAL 
POLLUTION; LAND POLLUTION; SMELTERS 
Winneke, G.; Kramer, U.; Brockhaus, A.; Ewers, U.; Kujanek, G.; Lechner, H.; Janke, W. 1983 International Archive• of Occupational and Environmental Health 5:231-262 

Cases 
Tissue Exposure Route Range Mean General Information 

9466 Review. Major 1y1tem and organ re1pon1e to intoxication, particularly at low 
Te1ti1 ti11ue level1, di1cu11ed. Clinical aspects emphasized. 

0467 Review. Major system and organ respon1e to intoxication, particularly at low 
Thyroid gland tissue levels, discu1sed. Clinical aspects emphasized. 

BLOOD; ERYTHROCYTES; GASTROINTESTINAL SYSTEM; LIVER; MUSCULOSKELETAL SYSTEM; KIDNEYS; SEMEN; TESTES; THYROID GLANDS; REVIEW; ENVIRON-
MENTAL EXPOSURE; LEAD POISONING; LEAD; HEALTH HAZARDS 

Cullen, M.R.; Robins, J.M.; Eskenazi, B. 1983 Medicine 62(4):221-247 
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Lead 
7'30-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9458 231 5-200 ppb 57+/-53 ppb 108 C&lel 
Umbilical cord 

Nagoya, Japan, 107"-1078. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
T1uchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 11184 Archives of Environmental Health 39(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

9o&50 1 Not applicable 357:1 ug/d Receiving chelation therapy, elevated level from •niffing gaaoline 
Urine Inhalation 

15.5 yr old native male, Ontario, Canada 
Encephalopathy 

ERYTHROCYTES; BLOOD; URINE; DELIBERATE EXPOSURE; CANADA; ADOLESCENTS;NEUROLOGIC MANIFESTATIONS; HYDROCARBONS; FUMES; GASOLINE; IN-
HALATION 
Tenenbein, M.; deGroot, W .; Rajani, K.R. 1984 Canadian Medical A11ociation Journal 181:1077-1070 

Cases 
Tissue Exposure Route Range Mean General Information 

9o&60 1 a) Not given a) 1000 ug/:lfo hr a) During EDTA therapy 
Urine b) Not given b) 100 ug/2o& hr b) After EDTA therapy 

c) Not given c) 150 ug/2o& hr c) o& yr later, before EDTA 
d) 60-:160 ug/24 hr d) Not given d) 5 yr later, during EDTA therapy 

Patient with toxogenic diaea1e which 1ensiti:1ed him to Pb. Abdominal aymp-
toms, a) and b) while working with paints, no protective mask. 

30 yr old painter, F.R.G. 
Acute abdominaJ.-neurologic syndrome (abdominal pains, paresthesia) 
Ulcus duodeni, icterus, fatty liver di•ease, blue aeam at gingiva, normochrome 
anemia, hypertonua. Red, white cell poeaia balanced, normoblaata, basophilic 
atipling. High ALA, coproporphyrin excretion 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; GERMANY; ADULTS; LEAD POISONING; LEAD; OCCUPATIONAL HAZARDS; PAINTS; GENETIC EFFECTS 
Dou, M.; Laubenthal, F.; Stoeppler, M. 1984 International Archive• of Occupational and Environmental Health 6-6:55-63 
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Lead 
74.30-02-1 
Pb 
AtW 207.2, MP 327.4. C, BP 174.0 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

04.61 1 a) Not applicable a) 0.06 umol/L a) Before Ca-EDTA chelation treatment 
Urine Ingestion b) Not applicable b) 3.06 umol/L h) 1-2 d after starting treatment 

c) Not applicable c) 0.7' umol/L c) 6 wk later 
d) Not applicable d) 1.10 umol/L d) 12 mo after di•charge 

Normal, <o.2 umol/L. Ca-EDTA, 50 mg/kg body wt/d for 5 d, IM. 3 of the•• 
regimen• ended 6 wk after admission. Level before treatment points out need 
to analy'le blood in addition to urine. 

2 yr old 
AAS 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; AUSTRALIA; CHILDREN; LEAD POISONING; METAL POISONING; ACCIDENTAL POISONING; BIOACCUMULATION 

Kr.saco•, M.; Moore, P. 108' Medical Journal of Australia 1'0:4.20-4.30 

Cases 
TiBBue Exposure Route Range Mean General Information 

04.62 1 Not applicable <100 nmol (<2.1 ug/100 Subject 1ampled 48 hr after smelting 182 kg Pb for 2' hr in enclosed environ-
Urine Inhalation ml) ment, died 72 hr later. Normal levels are < 10 nmol (<0.11 ug/100 ml). 

Healthy 36 yr old 
AAS 

BLOOD; BRAIN; HEART; INTESTINES; KIDNEYS; LIVER; LUNGS; MUSCLES; SKIN; SPLEEN; STOMACH; URINE; ENVIRONMENTAL EXPOSURE; UNITED KINGDOM; 
ADULTS; AUTOPSIES; METAL POISONING; CADMIUM; LEAD; INHALATION 
Taylor, A.; Jack1on 1 M.A.; Patil, D.; Bur•ton, J.; Lee, ff.A. 1084' British Medical Journal 288:1270-1271 

Cases 
TiBBue Exposure Route Range Mean General Information 

H63 23 1.7-0.8 ug/d 6.2 ug/d Diets and urine collected over 5-day period. Metabolic balance studies 
Urine Ingestion showed aigni6c&nt correlation between daily dietary Pb and intakes of N, Fe, 

Ca, Zn, and energy but not Cu or Mn. Negative Pb balance in 14 subjects. 
No correlation between intake and re'tention. Old age has marked effect on 
retention. 

Healthy, elderly, nonsmokers, 11 males, 12 femaJes, age 60-85, England 
AAS 

BLOOD SERUM; URINE; ENGLAND; CADMIUM; IRON; LEAD; DIETS; AGE; ENVIRONMENTAL EXPOSURE 

Bunker, V.W.; Lawson, M.S.; Delve1, H.T.; Clayton, B.E. 108' American Journal of Clinical Nutrition 30:803-808 
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Lead 
74811·112·1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11464 a) 106 a) 0.6·63.6 ug/I a) 10.8 ug/I a) T city, pottery worker mothers 
Urine b) 8111 b) l.3·71.4 ug/I b) 0.8 ug/I b) T city non-pottery worker mothers 

c) 321 c) 0.7·37.0 ug/I c) 8.9 ug/I c) Control city mothers, few industrial sources of Pb 
d) 811 d) 1.1·70.3 ug/I d) 15.8 ug/I d) T city children, one or both parents pottery workers at home 
e) 70 e) l.8·56.7 ug/I e) 13.6 ug/I e) T city children, one or both parents pottery workers in fa.ctory 
f) 1147 f) 0.11·81.3 ug/I f) 11.7 ug/I f) T city children, neither parents pottery worker& 
g) 768 g) 0.9·511.11 ug/1 g) 10.6 ug/I g) Control city children 

Small significant difference between a) and c). Frequency of abnormal Pb six 
times higher in d) than g) 

Mothers and 3 yr old children, Japan 
AAS 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATION.AL EXPOSURE; JAPAN; ADULTS; CHILDREN; LEAD; INDUSTRIAL POLLUTION; METALS; COMPARATIVE EVALU-
ATIONS 
Kata.giri, Y.; Toriumi, H.; Kawai, M. 11183 Interu.ational Archives of Occupational and Environmental Health 62:223-220 

Cases 
TiBSue Exposure Route Range Mean General Information 

11465 1 42-81 ug/I Not given 11 to 200 days post-exposure to Pb-contaminated cigarettes, peak at 60 days, 
Urine Inhalation Urina.ry coprophyrin a.lso estimated. 

Sl yr old welder working in battery factory 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; UNITED KINGDOM; ADULTS; INDUSTRIAL HYGIENE; LEAD 
Williams, M.K. 108' Journal of Occupational Medicine 26(7):532-633 

Cases 
Tissue Exposure Route Range Mean General Information 

llol.66 2 a} Not given a) 7.6% a} During first 6 hr after iv administration 
Uriue Injection b) Not given b) 1% b) Daily for following 16 d 

20 uCi as Pb-203 chloride. Daily whole-body scans indicate half life of 72.7 d 

Healthy 24. yr olds, normal renal function 
Echo scanner 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; LEAD; UNITED KINGDOM 

Ca.mpbell, B.C.; Meredi'th, P.A.; Moore, M.R.; Watson, W.S. 11184 Toxicology Letters 21 :231-285 

Cases 
Tissue Exposure Route Range Mean General Information 

0467 Ingestion Not given 304 ug/I At admission. After EDTA therapy for 30 and 50 d, levels were 280 and 58 
Urine ug/l 

40 yr old man 
AAS 

DELIBERATE EXPOSURE; LEAD; ALCOHOLIC BEVERAGES; CASE HISTORIES; URINE; BLOOD 

Perrelli, G.; Capellaro, E.; Pitas, E.; Maina, G.; Vergnano, P. 11184 American Journal of Industrial Medicine 5:377-381 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0468 a) 17 a) S.7-201.4. ug/I a) H.6 ug/I a) Adult• doing cutlery-tempering at home, 8 households 
Urine b) 11 b) 6.1-31.4 ug/I b) 13.8 ug/I b) Other family members, > 14. yr old 

c) 5 c) 7.1-10.6 ug/I c) 12.6 ug/I c) Other family members, <12 yr old 
d) 11 d) 6.1-32.6 ug/I d) 13.5 ug/I d) Adult• doing type-printing at home, 7 hou1ehold1 
e) 8 e) 0.0-16.1 ug/I e) 12.1 ug/I e) Other family members, >1<11 yr old 
f) 10 f) 6.1-34.8 ug/I f) 16.8 ug/I f) Other family members, <12 yr old 

Ingestion of dust probable exposure route for children. 

Families in which Pb-work is done at home, Japan 
Flameles• atomization 

BLOOD; URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; CHILDREN; LEAD; OUST; HEALTH HAZARDS; INHALATION; OCCUPA-
TIONAL HAZARDS 
Kawai, M.; Toriumi, H.; Katagiri, Y.; Maruyama, Y. 11183 International Archive• of Occupational and Environmental Health 53:37-.4,6 

Cases 
Tissue Exposure Route Range Mean General Information 

0460 10 0-20 ug/hr Not applicable 0-24 hr, peak (210 ug/hr) at 2 hr after 1 hr IV infusion of 20 mg EDTA/kg in 
Urine Injection 5% glucose. Range of means. 

Gun metal founders employed at factory 7-15 yr. Mean age 51 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 
Aono, H.; Araki, S. 1084 International Archive• of Occupational aod Environmental Health 55:13-18 

Cases 
Tissue Exposure Route Range Mean General Information 

0470 12 11>3-420 ug/24 hr 220+/-77 ug/24 hr Workers admitted with symptoms of intoxication, altered biochemical param· 
UriDe eters. 

88 workers, 28-71 (mean 52) yr old, exposed l-444 (me&n 83) mo, time 1iuce 
expooure 36-324 (mean 1'S) mo. 23 controls, 26-72 (mean SO) yr old. Padova, 
Italy 
Elevated erythrocyte protoporphyrin. Changes in electro·myographic parame· 

teC:!ered max motor conduction velocity, slow-fiber conduction velocity - ul-
nar, peroneal nerves. Partial denervation in two 
AAS 

LEAD; BLOOD; URINE; OCCUPATIONAL EXPOSURE; METALS; ITALY; NEUROLOGIC MANIFESTATIONS; OCCUPATIONAL HAZARDS 

Corti, G.; Bartolucci, G.B.; Fardin, P.; Negrin, P.; Manzoni, S. 10S4 American Journal of Industrial Medicine 6:281-290 
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Lead 
Ho39-92-l 
Pb 
AtW 207.2, MP 327.<6 C, BP 17<60 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 1170 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

94.71 Review of 48 articles on induatrial lead poisoning during the past 33 yr ex .. 
Urine plored relationship of air lead levels with prevalence of plumbism. Studiea 

involved 2504 subjects. 

CHINA; LEAD; BLOOD; URINE; REVIEW; ENVIRONMENTAL EXPOSURE; LEAD POISONING; CHILDREN; ADULTS; INDUSTRIAL DISEASES; MEASUREMENT METH-
ODS; OCCUPATIONAL EXPOSURE; OCCUPATIONAL DISEASES 
Wang, Y.L. 111S<6 Ecotoxicology a.nd Environmental Safety 8:526-530 

Cases 
Tissue Exposure Route Range Mean General Information 

114.72 10 233-3,226 ug/2<6 hr Not given Admie1ion levels 
Urine Inhalation 

10-20 yr old (mean age 14..6 yr) Navajo Indians with Pb intoxication caused 
by gasoline sniffing, July 107...,June 1080, AZ 

ARIZONA; ADOLESCENTS; RACIAL STUDIES; LEAD POISONING; METAL POISONING; BLOOD; URINE; LEAD; METALS; GASOLINE; DELIBERATE EXPOSURE 

Coulehan, J.L.; Hirsch, W.; Brillman, J.; Sanandria, J.; Welty, T.K.; Colaiaco, P.; Koros, A.; Lober, A. 1983 Pediatric• 71(1):113-117 

Cases 
Tissue Exposure Route Range Mean General Information 

0<673 a) 27 a) Not given a) 860+/·101 ug a) Essential hypertension and renal disease 
Urine b) 21 b) Not given b) 34.0+ /-39 ug b) Essential hyperten•ion, no renal disease 

c) 15 c) Not given c) "7+/-65 ug c) Hypertension due to renal disease 
d) 7 d) Not given d) <625+/-84. ug d) Renal disease, no hypertension 

Level• 3 d after EDTA Pb mobilisation test. a), b) significantly different 
(p<0.001. No current occupational exposure. Pou:ible exposure from indus-
trial 1ources or from consumption of "moonshine" in 24' patient• in a), 16 in 
b), 15 in c). No symptoms of acute poisoning. 

23-70 yr olds, Veterans Hospital, New Jeney. 40 with possible expo1ure, no 
acute poisoning 
ASV 

NEW JERSEY; ADULTS ; HYPERTENSION; LEAD POISONING; BLOOD; URINE; DISEASES; KIDNEYS; LEAD; ENVIRONMENTAL EXPOSURE 

Batuman, V.; Landy, E.; Maesaka, J.K.; Wedeen, R.P. 11183 New England Journal of Medicine 300:17-21 

Cases 
Tissue Exposure Route Range Mean General Information 

9<674. 9 </=4..l ng/ml Not given Random sample• 
Urine Detection limit was .ft.l ng/ml. 

Volunteers, laboratory personnel 
AAS 

URINE; CADMIUM; LEAD; ENVIRONMENTAL EXPOSURE; ADULTS; MEASUREMENT METHODS; BIOLOGICAL MONITORING 

Subramanian, K.S.; Meranger, J.-C.; MacKeen, J.E. 1083 Analytical Chemiotry 55:106<6-1067 
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Lead 
7430-02-1 
Pb 
AtW 207.2, MP 327.4 C, BP 1740 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 070 C, 10 mm Hg at 1160 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0475 72 a) 17-110 ug a) 64+ /-23 ug a) Controls, 0 wks, 27 ca1es 
Urine Inhalation b) 21-141 ug b) 75+/-31 ug b) Controls, 16 wlr1, 27 ca1e1 

c) 36-136 ug c) 70+/-31 ug c) Vitamin C treatment, 0 wks, 2S cases 
d) 21-108 ug d) 60+/-23 ug d) Vitamin C treatment, 16 wks, 2.5 ca.sea 
e) 32-120 ug e) 58+/-34 ug e) Controls, 0 wlrs, 10 ca•e• 
f) 20-73 ug f) 46+/-18 ug f) Control1, 8 wks, 10 cases 
g) 28-00 ug g) 60+/-24 ug g) Zinc treatment, 0 win, 10 ca.sea 
h) 23-101 ug h) 51+/-24 ug h) Zn treatment, 8 wka, 10 ca•e• 

/ g cre•tinine /g creatinine Vitamin C doae was 1 g/d, 6 d/wlr. Zinc a1 Zn glutamate dose wa1 60 mg/d, 
5 d/wlr. No significant difference between control and treatment groups. 

21·6• yr old workers at primary Pb 1melter, 0 . .5-•2 years exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 

Lauwery1, R.; Roels, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Koning•, J. 1083 Journal of Occupational Medicine 25(0): 668-678 

Cases 
Tissue Exposure Route Range Mean General Information 

0476 7 a.) 0-20 ug/hr a) 10 ug/hr a) 24 hr before-0 hr 
Urine b) 05-222 ug/hr b) 143 ug/hr b) 0-1 hr 

c) 110-266 ug/hr c) 220 ug/hr c) 1-2 hr 
d) 100-227 ug/hr d) 170 ug/hr d) 2-4 hr 
e) 73-240 ug/hr e) 135 ug/hr e) 4-6 hr 
f) 25-80 ug/hr f) 55 ug/hr f) 6-12 hr 
g) 10-30 ug/hr g) 20 ug/hr g) 12-24 hr 
h) 1-25 ug/hr h) 8 ug/hr h) 24-48 hr 

1 hr 20 mg/lrg CaEDTA IV infusion started at time 0. Estimated from graph. 

Adults with blood Pb 46-67 ug/100 g, 46-511 yr, employed at gun metal 
foundry 6-14 yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 

Araki, S.; Aono, H.; Fukahori, M.; Tabuki, K. 1984 Archives of Environmenta.I Health 39(5):363-367 

Lead, isotope of mass 203 
14687-25-3 
Pb 

Cases 
Tissue Exposure Route 

9477 3 
Blood Injection 

Range Mean 

>10%-<10% Not given 
% dose/kg 

(next page) 

General Information 

Meaoured 0-326 hr. Eotimated from graph. Dooage1 1.6-20.7 uCi IV. 0.2% of 
circulating blood content in plasma at 50-100 hr. 

29-58 yr old male volunteers, ht 1.52-1.73 m, wt 511.0-70.5 lrg 
Radiometry 
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Lead, isotope of mass 203 
1'687-25-3 
Pb 

Cases 
Tissue Exposure Route 

9<&7S a) 1 
Body b) 2 

Injection 

9<&70 3 
Bone Injection 

9"80 3 
Liver lnjeie:tion 

Range 

a) 98-79% 
b) 97-S2% 

% dose retained 

a) Not given 
b) Not given 

Not given 

(continued) 

Mean General Information 

a) Not given a) Measured 20-360 hr dosage• 1.8-20.6 uCi IV 
b) Not given b) 20-266 hr dosage• 1.6-20.7 uCi IV 

Estimated from graph. 

29-5S yr old male volunteers, ht 1.62-1.73 m, wt 611.0-70.6 kg 
Ra.diometry 

a) 13% a) 20 hr 1keletal uptake 
b) 26% b) 20 d 1keletal uptake 

% of do•• Dosage• ranged from 1.6-20.7 uCi IV. 

29-58 yr old male volunteers, ht 1.52-1.73 m, wt 69.0-70.6 kg 
Radiometry 

16% of do•• Syotemic burden 30-800 hr poot injection. Dooag•• 1.6-20.7 uCi IV. 

29-68 yr old male volunteers, ht 1.62-1.73 m, wt 60.0-70.6 kg 
Radiometry 

LEAD; CALCIUM; RAD!ONUCLIDES; BONES; BLOOD; RADIOISOTOPES; BODY; LIVER; DELIBERATE EXPOSURE; UNITED KINGDOM 
Heard, M.J.; Chamberlain, A.C. 

Lead, Isotope of mass :uo 
1<&266-06-0 
Pb 
MW 210 

Cases 

198<& 

Tissue Exposure Route 

9<&81 6 
Bone 

Health Phyoics <&7(6):857-865 

Range Mean General Information 

a) 2.9-3. 7 nCi a) 3.3 nCi a) 2 uranium miner• 
b) 2.6-6.7 nCi b) 3.0 nCi b) S uranium mill workers. Total llreletal content. 

Mill and mine workers with lengthy experience. 
GE Detectors 

BONES; OCCUPATIONAL EXPOSURE; UTAH; COLORADO; ADULTS; OCCUPATIONAL DISEASES; LEAD; HEALTH HAZARDS; IRRADIATION; OCCUPATIONAL HAZ-
ARDS; RADIATION DOSES; RADIOISOTOPES 
Palmer, H.E.; Heid, K.R.; Moore, R.H. 108" Health Phyoico <&7( <&) :682-<& 
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Lead, Isotope of mass 210 
U.266-0'-0 
Pb 
MW 210 

Cases 
Tissue Exposure Route 

o.&82 a) 48 
Teeth 

b) "' 

Range 

a) Not given 
b) Not given 

Mean General Information 

a) 2.7+/-1.7 mBq/g a) "Normal" group, Abrusso, Italy. Individual radiation dose 0.82 mGy/y 
b) 6.0+/-1.6 mBq/g b) "Expo1ed" group, Badgastein, Au1tria. Mean radon level 1pa water 

Wet wt 1.6+/-10(E+6) Bq/cu m , delivery rate liX10(E+3) cu m/d 
Significantly higher levels in smoker•. Pb-210 significantly correlated with 
radoD expo•ure. 

Re1idents of Austria and Italy, various ages 
Spectrometry 

ITALY; AUSTRIA; RADIONUCLIDES; LEAD; INHALATION; ENVIRONMENTAL EXPOSURE; IRRADIATION; WATER POLLUTION; TEETH; CONSUMER EXPOSURE; AIR 
POLLUTION; POPULATION EXPOSURE; RADIATION DOSES; ATMOSPHERE; BIOLOGICAL MONITORING; BIOACCUMULATION 

Clemente, G.P.; Rensetti, A.; Sa.ntori, G. 108' Health Phyoico 47(2):263-262 

Lutetium 
7430-11'-3 
Lu 
AtW 174.117, MP 1662 C (aloo reported ao 1663 C), BP 33116 C 

Cases 
Tissue Exposure Route Range 

11'83 a) 1 a) Not given 
Lung b) II b) Not given 

Inhalation 

11'8• a) 1 a) Not given 
Lymph node b) 6 b) Not given 

Inhalation 

Mean 

a) 26 ppb 
b) o.• ppb 

a) 0.6 ppb 
b) 1.3 ppb 

General Information 

a) Exposed worker, biopsy 
b) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyano•i• (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiore1piratory insufficiency 
NA 

a) Exposed worker, biopsy 
b) Unexposed controls, autopsies 

68 yr old photoengraver, exposed to smoke f'rom carbon arc lamp during -'6 
yr. 20-83 yr old controls. Italy 
Worker: dy1pnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hyperteneion, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 111S3 Chest S3(1i):780-783 
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m-Xylene (8 CI); Benzene, 1,3-dimethyl- (9 CI) 
108-38-3 
08-HlO 
MW 106.16, MP -4.7.4. 0, VP 10 mm Hg at 28.3 0 

Cases 
Tissue Exposure Route Range 

114.86 .. Not given 
Urine Inhalation 

Mean General Information 

a) 117 .. &+/-0.7% a) % collected aa m-methylbippuric acid metabolite 
b) 2.6+/-0.7% b) % collected a• 2,4.-dimethylphenol met&bolite 
c) 0.06+/-0.01% c) % collected &• m-methylbenzyl alcohol met&bolite 
d) 96.1+/-0.7% d) % collected as m-methylhippuric acid metabolite 
e) 3.8+/-0.7% e) % collected &• 2,4.-dimethylphenol metabolite 
r) o.oe+/-0.03% f) '){) collected aB 3-methylbenzyl alcohol metabolite 

a-c) exposure dose 150 ppm, 24 hr collection period, d-f) exposure dose 150 
ppm + 100 ppm ethylbe1u,ene 1 24" hr collection period. No significant differ-
enc es. 

Research worlren, ss-•o yr old 
GO/MS 

URINE; DELIBERATE EXPOSURE; ADULTS; FINLAND; XYLENE; BENZENES; BIOACCUMULATION; METABOLITES 

Eng•trom, K.; Riihimaki, V.; Laine, A. 198" International Archives of Occupational and Environmental Health 54:;355-363 

Magnesium 
74.39-96-4. 
Mg 
AtW 2 ... 306, MP 661 O, BP 1100 C, VP 1 mm Hg at 621 O, 10 mm Hg at 7"0 0 

Cases 
Tissue Exposure Route Range Mean 

9"86 a) 3 a) 1"00-2600 ppm Dry wt a) Not given 
Aorta b) 6 b) 270-880 ppm Dry wt b) Not given 

c) 7 c) Not given c) 700+/-230 ppm Dry 
wt 

General Information 

a) Sclerotic aorta from metal-workers 
b) Normal aorta from metal .. workers 
c) Normal aorta from non metal-workers 

46-66 yr old •orkers. Autop•ieo, Japan, 1976-11177. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOAOCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1118" Archives or Environmental Ooptamination and Toxicology 13:119-127 

Cases 
TiSBue Exposure Route Range Mean General Information 

D"87 a) 80 a) Not given a) 0.89+/-0.01 mmol/1 a) Fasting non-diabetics 
Blood, pla.1ma b) 82 b) Not given b) 0.8"+/-0.01 mmol/1 b) Insulin-treated diabetics 

c) 66 c) Not givenn c) 0.116+/-0.02 mmol/1, c) Non-insulin-treated diabetics 
Ingestion S.E. Levels inversely related to plasma glucose in b) and c), and positively corre-

lated to disposal rate of IV glucose. 

Diab etico and non-diabetics, England 
NA 

BLOOD PLASMA; UNITED KINGDOM; DIABETES; MAGNESIUM; METABOLISM 

Yajnik, O.S.; Smith, R.F.; Hockaday, T.D.R.; Ward, N.I. 1D8" Britioh Medical Journal 288:1082-1034. 

t.:i 
~ en 



Magnesium 
7•39-06-• 
Mg 
AtW 2•.805, MP 661 C, BP 1100 C, VP 1 mm Hg at 621 C, 10 mm Hg at 7•o C 

Cases 

Tissue Exposure Route Range Mean 

0'88 l• a) Not given a) 0.80+/-0.06 mmol 
Blood, plasma Ingestion b) Not given b) o.s•+/-0.03 mmol 

c) Not given c) O.Dl+/-0.02 mmol 
d) Not given d) 0.81+/-0.02 mmol 
e) Not given e) 0.77+/-o.o• mmol 
f) Not given f) O.Ol+/-0.03 mmol 
g) Not given g) 0.92+/-0.02 mmol 
h) Not given h) 0.95+/-0.07 mmol 

S.E. 

General Information 

a) Infant• fed mothers' milk, start of study, 6 cases 
b) At 1 wk, 6 cases 
c) At 2 wk, 6 cases 
d) At ' wk, 5 cases 
e) Infants fed formula, start of study, 5 cases 
f) At 1 wk, 7 cases 
g) At 2 wk, 6 cases 
h) At' wk (+ supplements NaHC03, Ca-lactate), 5 cases 

Signi&cant increase over• wk (p<0.05) in both groups. 

Premature in(JLD.ta, birth wt < 1.3 kg, mean gestational age 28 wk, Canada 
AAS; ES 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkin1on, S.A.; Radde, LC.; Anderson, G.H. 10S8 Journal of Pediatrics 102(1):00-106 

Cases 

Tissue Exposure Route Range Mean General Information 

9•80 a) Not given a) 20.6+/-1.17 ug/mL a) Insulin-treated diabetics 
Blood, plaama b) Not given b) 28.l+/-8.20 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) 21.l0•+/-1.70 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Significant differences among all groups. 

1S-7S yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. IDS• Biological Trace Element Re•earch 6:460-487 

Cases 

Tissue Exposure Route Range Mean General Information 

O•OO a) 71 a) =/> 18 mg/L a) Not given a) 44, cardiac arrhythmia within 48 hr, 27 had none. Con•idered normal 
Blood, •erum b) 17 b) 16-17 mg/L b) Not given level of Mg 

c) 3 c) <is mg/L c) Not given h) O, cardiac arrhythmia within 48 hr, 8 had none 
Ingestion c) 2, cardiac arrhythmia within 48 hr, 1 had none 

Measured at admission. Significant correlation between K and Mg levels 
whether patient receiving diuretics or not. No strong predicthre relationship 
between mildly decreased Mg levels (resulting Crom diuretics) and onset of 
arrhythmia. 

Patients in University of Virginia Medical Center Coroo.ary Care Unit 
ACA discrete analy 

BLOOD SERUM; VIRGINIA; HEART DISEASES; COMPARATIVE EVALUATIONS; MAGNESIUM; POTASSIUM 

Boyd, J.C.; Bruna, D.E.; DiMarco, J.P.; Sugg, N.K.; Wills, M.R. 198• Clinical Chemistry 30(6):76•-757 
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Magnesium 
7•30-05-• 
Mg 
AtW '.1'.305, MP 651 C, BP 1100 C, VP l mm Hg at 621 C, 10 mm Hg at 7•0 C 

Cases 
Tissue Exposure Route Range Mean 

9•91 188 a) Not given a) 22+/-l mg/L 
Blood, serum b) Not given b) 17+/-2 mg/L 

c) 21+/-2-25+/-2 mg/L c) Not given 
d) Not given d) !<ii mg/L 
e) Not given e) 15 mg/L 

S.E. S.E. 

General Information 

a) 30 controls 
b) 27 patients with myocardial ischemi& 
c) 131 others 
d) 56 patients with acute myocardial infarction, 21-30 hr after last chest 

pains 
e) Patient• in d) 72 hr after last chest pains 

Significant difference•: a) and b), d) and e) from initial value. d), e) esti-
mated from graph 

Controls from group 30-56 yr olds, 24% family history of ischemia. 10 males, 
8 females, .&7 yr old8, 50% smokers, 26% family history of ischemia. Others, 
different heart diseases and hypertension 
Chem 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. 198, Clinical Chemiotry 30(5):6•'4-6<&8 

Cases 
Tissue Exposure Route Range Mean General Information 

0•02 l Not given l<ll00+/-270 ppm Lumbar vertebrae (n::::5). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, SO yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Tera.olca., H. 1!18, Archives of Environmenta.I Cont&mina.tion a.nd Toxicology 13:110-127 

Cases 
Tissue Exposure Route Range Mean General Information 

1i.03 a) " a) llol-16' ppm a) !<ill ppm a) 1-15 yr olds, rural 
Hair b) 6 b) 100-303 ppm b) 160 ppm b) 15-25 yr olds, rural 

c) 5 c) 96-<&67 ppm c) 351 ppm c) 25 yr oldo, rural 
d) 11 d) 150-600 ppm d) 372 ppm d) 15-25 yr olds, different area.a of country 
e) 10 e) 2<&-723 ppm e) 284. ppm e) All age groups, different areas of country 

15-25 yr olds had highest levels or trace elements. 

Residents of Sri Lanka 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Oissanayake, C.B.; Senaratne, A.; Weerasooriya., S.V.R. 198, Journal of Environmental Studies 23:41-48 
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Magnesium 
74.30-05-4. 
Mg 
AtW 24..305, MP 651 C, BP 1100 C, VP 1 mm Hg at 621 C, 10 mm Hg a.t 7<110 C 

Cases 
Tissue Exposure Route Range Mean 

0<1104 a) 60 a) Not given a) 273+/-l.O ug/g 
Hair b) 51 b) Not given b) 2SO+/-l.S ug/g 

c) 5 c) Not given c) 201+/-2.S ug/g 
d) 13 d) Not given d) 277+/-2.l ug/g 

Geometric mean• 

General Information 

a) Total, unwashed hair samples 
b) Hair pieces 
c) Needle-pa.do 
d) Others (undefined) 

In unwashed samples, no 1ignificant difference between sample types but lev-
els higher (p<0.01) in oampl .. from lSS0-10'0 tha.n from 1050-1060. After 
wa.shing {non-ionic surfa.ce a.ctive agent), no difference between 1011-1068 
1a.mple1 and 1081-1083. 

Japanese women. 1081-1083 samples from 22 workers at National Institute of 
Environmental Studies 
Atomic emi111ion spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
:;u'Zuki, T.; Hongo, T.; Morita., M.; Yama.mot.o, R. 108' Science of the Total Environment 30:81-01 

Cases 
Tissue Exposure Route Range Mean General Information 

11'05 6 a) 0-400 ug/g a.) 130 ug/g a.) 0-'0 cm from scalp, 7 yr old female 
Hair b) 10-800 ug/g b) 62 ug/g b) 0-40 cm from •ca.Ip, 'yr old female 

c) 50-401) ug/ g c) 56 ug/g c) 0-30 cm from scalp, 7 yr old fema.le 
d) 0-850 ug/g d) 110 ug/g d) 0-18 cm from 1ca.lp, S yr old female 
e} 80-780 ug/g e) 130 ug/g e) 0-16 cm from scalp, 2 yr old male 
f) 50/600 ug/g f) 75 ug/g f) 0-65 cm from scalp, 'O yr old female 

Estimated from figure Range from total length, mean from lit 10 cm from •calp. General increa1e in 
level• from scalp to tip. 

Japa.n 
NA 

!AIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; H 
M 
y, 
.l'.ANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
(uka.wa., M.; Suzuki-Yasumoto, M.; Ta.naka, S. 1084 Science of the Total Environment 38:41-5• 

Cases 
Tissue Exposure Route Range Mean General Information 

~,06 7 a) Not given a) 1.20+/-o.oo mmol a) 6-8 day• postpa.rtum 
Milk b) Not given b) l.21+/-0.09 mmol b) 13-15 da.y1 postpartum 

c) Not given c) l.13+/-0.11 mmol c) 26-28 day• postpa.rtum 
S.E. 

Mother• of premature infants. lnfa.nt birth wt < 1.3 kg, mean gestational age 
28 wk, Canada 
AAS; ES 

'REMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-p 
p 'HORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 

A Ltkinson, S.A.; Radde, I.C.; Anderson, G.H. 1083 Jouruo.I of Pediatrico 102(1):110-106 
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Magnesium 
74311-05-• 
Mg 
AtW 24.305, MP 651 C, BP 1100 C, VP l mm Hg &t 621 C, 10 mm Hg at 7<&0 C 

Cases 
Tissue Exposure Route Range Mean 

04117 &) 25 a) 14-18 mg% a) Not given 
Semen b) 23 b) 2.56-21.43 mg% b) O.l+/-5.0 mg% 

FERTILITY; CALCIUM; MAGNESIUM; ZINC; INDIA; ADULTS; SEMEN; SPERM 

General Information 

a) Fertile controls 
b) Infertile p&tient• 

Abnormal sperm motility and morphology 
AAS 

Pandy, V.K.; Parmeshwaran, M.; Soman, S.D.; Dacosta, J.C. 1083 Science of the Total Environment 27:•9-52 

Mandellc acid (8 CI); Benzeneacetlc acid, alpha-hydroxy- (9 Cl) 
110-64-2 
C8-H8-03 
MW 152.1<&, MP 110 C 

Cases 
Tissue Exposure Route Range Mean 

11<&118 17 a) Not given a) 0.707 g/I 
Urine b) Not given b) 0.522 g/I 

c) Not given c) 0.071 g/I 
d) Not given d) 0.655 g/I 

General Information 

a) L-enantiomer, male• 
b) D-ena.ntiomer 
c) L-enantiomer, females, c) D-enantiomer 

Metabolites of styrene. Difference• in ratio• by sex not siginificant. 

Adult workers exposed to styrene 
GC 

URINE; OCCUPATIONAL EXPOSURE; ADULTS; MEASUREMENT METHODS; METABOLITES; STYRENES 

Korn, M.j Wodarz, R.; Schoknecht, W .; Weichardt, H.; Bayer, E. 198<& Archives of Toxicology 65:50-68 

Cases 
Tissue Exposure Route Range Mean General Information 

11400 a) 6 a) 133-600 mg/I a) 348 mg/I a) Solid waste container workers 
Urine b) ' b) 476-052 mg/I b) 6112 mg/I b) Duckboard workers 

c) 6 c) 692-2100 mg/I c) 1875 mg/I c) Tank cylinder workers 
d) 6 d) 422-1565 mg/I d) 731 mg/I d) Tank finishing workers 

Inhalation Me&n &ir levels, 120-68<& ul/1 
Correlation noted with styrenemia (r=0.6684.), and with phenylglyoxylicuria 
(r=0.8017). 

Workers, fiberglass reinforced plastic factory 
HPLC 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; COMPARATIVE EVALUATIONS; STYRENES; AIR POLLUTION; BIOLOGICAL MONITORING; INHALATION; METABO-
LITES 
Apostoli, P.; Brugnone, F.; Perbellini, L.; Cocheo, V.; Bellomo, M.L.; Silvestri, R. 1084 American Journal of Industrial Medicine 4:7•1-75• 

N 

~ 



Mandellc acid (8 CI); Benzeneacetic acid, alpha-hydroxy- (9 CI) 
00-6<&-2 
C8-H8-08 
MW 162.1', MP 110 C 

Cases 
Tissue Exposure Route Range Mean 

0600 l 'T a) 1.0-6.'T mg/L a) 2.6+/-1.1 mg/L 
Urine Inhalation b) 16.4-26.0% b) 21.4% 

Dermal c) 32.'T-55.0% c) '4.3% 
d) l 'T.6-28.0% d) 21.8% 
e) 20.2-61.6% e) 40.1% 
f) Not given f) 22.6+/-0.8% 
g) Not given g) o&S.6 +/-1.5% 
h) <1-8 mg/L h) Not &pplic&ble 

General Information 

a) Controls, 10 cases 
b) 8 hr exposure of 20.2-30.4. mg, 6 cases 
c) t• hr after 8 hr expo11ure of 20.2-30.4. mg, 6 cases 
d) 8 hr e"pooure of 136.0-106.0 mg, 6 ca••• 
e) 14. hr &fter 8 hr expoaure of 186.0-106.0 mg, 6 ca.sea 
f) Mean, 8 hr exposure ranging from 20.2-447 .6 mg, 6 cases 
g) Mean, 14. hr after 8 hr exposure ra.nging from 20.2-4.4.7.6 mg, 6 ca.sea 
h) 1-6 hr after 1300 mg/cm dermal exposure, I case 

Molar% excreted after exposure to ethylbenzene, metabolite measured. Ya· 
pors do not enter body through skin. 

Healthy volunteers, 27-32 yr old 
GC 

URINE; LUNGS; DELIBERATE EXPOSURE; POLAND; ADULTS; INDUSTRIAL DISEASES; INDUSTRIAL HYGIENE; INDUSTRIAL MEDICINE; BIOACCUMULATION; 
HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; METABOLITES; OCCUPATIONAL HAZARDS 
Gromiec, J.P.; Piot.rowski, J.K. 1986 International Archive• of Occupational and Environmental Health 66:61·72 

Manganese 
7480-06-6 
Mn 
AtW 64.0380, MP 12•4 C, BP 2096 C, VP 1 mm Hg &t 1202 C, 10 mm Hg at 1610 C 

Cases 
TiBSue Exposure Route Range Mean 

0601 a.) 8 &) 1.S-11 ppm &) Not given 
Aorta b) 6 b) 0.6'T-1.2 ppm b) Not given 

c) 7 c) Not given c) 0.30+/-0.06 ppm 
Dry wt Dry wt 

General Information 

a) Sclerotic aorta from metal·worker• 
b) Normal aorta from metal·workers 
c) Normal aorta from non metal-workers 

4.5-66 yr old workers. Autopsies, Japan, 1076-1077. Employed 7·32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATJON; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 108' Archive• of Environmental Contamination a.nd Toxicology 13:110-127 

Cases 
Tissue Exposure Route Range Mean General Information 

0602 231 &) 1-83 ppb a) 31+/-90 ppb a) Maternal, 102 cases 
Blood b) 1-153 ppb b) 28+/-20 ppb b) Cord, 94 c&Be• 

Significant positive correlation. Determinations over S·yr period. 

Nagoya, Japan, 1974.·1978. Maternal venous and umbilical cord blood, normal 
deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 198' Archive• of Environment&( Health 30(1);11-l'T 
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Manganese 
1•so-06-6 
Mn 
AiW 6,.0880 1 MP 12•H C, BP 2006 C, VP 1 mm Hg at 1202 C, 10 mm Hg at 1610 C 

Cases 
TiBBue Exposure Route Range Mean 

9608 a) Not given a) 0.0023+/-0.0004 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0027+/-0.0007 
ug/mL 

c) 0.0022+/-o.ooo• 
ug/mL 

General Information 

a) Insulin-treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. Significant differences between b), c) and 
a), b). 

18-78 yr oldo, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1084 Biological Trace Element Research 6:,60-.&87 

Cases 
TiBBue Exposure Route Range Mean General Information 

960, a) 8 a) 1.8-8.1 ug/L a) "·' +/- 1.8 ug/L a) Infant• fed human milk 
Blood, serum b) 16 b) 1.8-8.1 ug/L b) •.7 +/· 1.6 ug/L b) Infant• fed formula 

Ingestion 
Champaign-Urbana, Illinois 
AAS 

BLOOD SERUM; MILK; ILLINOIS; MANGANESE; LACTATION; ENVIRONMENTAL EXPOSURE; AGE; COMPARATIVE EVALUATIONS 
Staatny, D.; Vogel, R.S.; Picci&no, M.F. 1984 American Journal of Clinical Nutrition 30:872-878 

Cases 
Tissue Exposure Route Range Mean General Information 

0506 1 Not given <::i ppm Lumbar vertebrae (n=6). 
Bone Ory wt 

Chromate plating worker, employed 1 yr, died a.t &ge 66, 30 yr &fter ch&nging 
job• 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 108, Archive• of Environmental Contamination and Toxicology 13:110-127 
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Manganese 
7•39-116-5 
Mo 
AtW 56.11880, MP 1266 C, BP 2095 C, VP l mm Hg at 1292 C, 10 mm Hg at 1510 C 

Cases 
Tissue Exposure Route Range Mean General Information 

11506 22 a) Not given a) l.87+/-0.66 ug/g a) Normal tissue 
Brea•t b) Not given b) l.4.2+/-0.78 ug/g b) Neoplastic 

Dry wt, 3 samples, p=0.4:1 

Patients with primary breast carcinomas, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Ri•k, S.L.; Sky-Peck, H.H. 198• Cancer Research •H:5390-5396 

Cases 
Tissue Exposure Route Range Mean General Information 

0507 Ingestion a) Not given a) 16.6+/-7.0 ug/g a) Middle income, 3-5 days postpartum, 6 cases 
Breast fluid b) Not given b) 10.8+/-8.6 ug/g b) Low income, 3-5 days po11t partum, 0 cases 

c) Not given c) 7.8+/-4..6 ug/g c) Middle income, <&-6 wks postpartum, 8 cases 
d) Not given d) ll.5+/-3.2 ug/g d) Low income, 4-6 win post partum, 8 ca11es 

Differences not statistically significant 

Mothers in Hyderabad, India 
NA 

MILK; INDIA; ADULTS; COPPER; MANGANESE; MOLYBDENUM; ZINC; DIETS; LACTATION; NEWBORN; NUTRITIONAL DEFICIENCIES 

D&ng, H.S.; Jaiswa.I, D.D.; Somasundaram, S.; Deshpande, A.; Dacosta, H. 1986 Science of the Total Environment 35: 85-80 

Cases 
Tissue Exposure Route Range Mean General Information 

0508 15 0.20-0.811 ug/g 0.26+/-0.05 ug/g Unexpo•ed 9ubject1 u•ed in developing technique for minimizing Mg contami-
Hair Dry wt Dry wt nation or 1011 in digeation. Procedure conaidered 9en1itive, reproducible, •uit-

able for &nalysi1 of trace level•. 

Healthy, dark-haired men, 30-45 yr old, France 
AAS 

HAIR; FRANCE; ADULTS; MEASUREMENT METHODS; MANGANESE 

Guillard, O.,; Brugier, J.C.; Piriou, A.; Menard, M.; Gombert,J.; Reiu, D. 1986 Clinical Chemistry 30(10):1662-1666 
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Manganese 
74.30-96-6 
Mn 
AtW 6<&.9380, MP 12<&<& C, BP 2096 C, VP 1 mm Hg at 1202 C, 10 mm Hg at 1610 C 

Cases 
Tissue Exposure Route Range Mean 

0609 a) 10 a) Not given a) 0.10+/-0.11 ug/g 
Hair b) 10 b) Not given b) 0.966+/-0.30 ug/g 

c) 10 c) Not given c) 0.686+/-0.26 ug/g 
d) 10 d) Not given d) 0.330+/-0.16 ug/g 
e) 20 e) Not given e) 0.687+/-0.36 ug/g 
f) 10 f) Not given f) 0.398+/-0.21 ug/g 
g) 16 g) Not given g) 0.4.34. ug/ g 

h) "" h) Not given h) 0.268 ug/g 
Ingestion 

General Information 

a) Newborn, formula-fed 
b) 6 wk old (range 8-8 wk), formula-fed 
c) <&mo old (range 3-6 mo), formula-fed 
d) <&mo old (range 2-2<& mo), breast-fed 
e) 9 mo old (range 7-12 mo), formula-fed 8 mo 
f) 3 yr old (range 2-4. yr), formula-fed 7 mo 
g) 7-10 yr old learning disabled children 
h) 7-10 yr old normal children 

Samples from children having routine checkups at pediatric clinic• a.nd a 
health care center. Children with learning di1abilitie•, hyperactivity were re-
ferrals. 
AAS 

UNITED STATES; CHILDREN; INFANTS; NEWBORN; LEARNING DISABILITIES; HAIR; MILK; COMPARATIVE EVALUATIONS; MANGANESE; FOOD ADDITIVES; ENVI-
RONMENTAL EXPOSURE; CONSUMER EXPOSURE 
Collipp, D.P.J.; Chen, S.Y.; Maitinslry, S. 198" Annals of Nutrition and Metabolism 27:488-40-' 

Cases 
Tissue Exposure Route Range Mean General Information 

9510 a) "" a) 0.4.-26 ppm a) <&.<&ppm a) Pottery workers 
Hair b) 2<& b) 0.16-4..2 ppm b) l.<& ppm b) Controls 

Pottery workers from Tlaquepaque and Tona.la, Mexico. Controls from Tue-
con, AZ 
NA 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nelson, G.W.; deVaquera, M.V.; Pearson, P.B. 198" Nutrition Reports International 30(6):1000-1018 

Cases 
Tissue Exposure Route Range Mean General Information 

9611 Not given 16 ug/g Kenya. Considered high. Levels S-4t ug/g in countries such as Nigeria, India, 
Hair Thailand, Pakistan. Most others, 0.5-1.5 ug/g. Levels from database contain-

ing data on "normal" level• of 15 elements in 7 tissues/fluids. Data selected 
by 60 investigator• in over 40 countries. Diet, environment both important in 
distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, O.V. 1984. Science of the Total Environment 38:125-131 
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Manganese 
7439-96-5 
Mn 
AtW 54..0380, MP 124.4. C, BP 2095 C, VP l mm Hg at 1292 C, 10 mm Hg at 1510 C 

Cases 
Tissue Exposure Route Range Mean 

0612 a) 4. a) 9-27 ppm a) 19 ppm 
Hair b) 6 b) 2-66 ppm b) 20 ppm 

<) 5 c) 4.-106 ppm c) 83 ppm 
d) 11 d) 4.3-210 ppm d) 126 ppm 
e) 10 e) 16-126 ppm e) 4.6 ppm 

General Information 

a) 1-16 yr olds, rural 
b) 16-26 yr olds, rural 
c) 26 yr olds, rural 
d) 15 .. 25 yr olda, different area11 of country 
e) All age groupa, different areas of country 

15-26 yr old• had highest levels of trace elements. 

Residents of Sri Lanka 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Dis1anayake, C.B.; Senaratne, A.; Weeraeooriya, S.V.R. 198' Journal of Environmental Studiea 23:•1 ... <&8 

Cases 
Tissue Exposure Route Range Mean General Information 

0613 a) 69 a) Not given a) 23.0+/-3.0 ug/g a) Total, unwashed hair sample• 
Hair b) 51 b) Not given b) 32.0+/-l.O ug/g b) Hair pieces 

<) 5 c) Not given c) 10.0+/-2.l ug/g <) Needle-pads 
d) 13 d) Not given d) 7.s+/-6.6 ug/g d) Others (undefined) 

Geometric means In unwaahed aa<ilee, significant difference between aample type1 (p<0.001), 
levels higher (p 0.001) in samples from 1880-104.0 then from 1050-1060. Af-
ter wo.shing (non-ionic SAA), levels significo.ntly higher in 1011-1068 Hmples 
than in 1081-1088. 

Japanese women. 1Q81-1Q88 sample• from 22 workers at National Institute of 
Environmental Studiea 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Suzuki, T.; Hongo, T.; Morita, M.; Yamamoto, R. 1084. Science of the Total Environment 30:81-01 

Cases 
Tissue Exposure Route Range Mean General Information 

9514. a) 51 a) 0.11-0.27 ug/g a) 0.18 ug/g a) Dro.nlr ho.rd tapwater (meo.n hardneH 880 ppm) at least 1 yr 
Hair b) 52 b) 0.12-0.26 ug/g b) 0.17 ug/g b) Dro.nlr soft tapwo.ter (meo.n hardness 33 ppm) 

25th-75th percentiles Media.us No 1ignificau.t difference 

Healthy Caucasian preschool children matched by age ('.5-6.5 yr old), sex, 
and 1ocioeconomic 1tatu1, Guelph, Ontario (hard water area) and Halifax, 
Nova Scotia (1oft water area), Canada 
NA 

CANADA; AGE; CHILDREN; SEX; NUTRITIONAL DEFICIENCIES; HAIR; CALCIUM; COPPER; MANGANESE; ZINC; DRINKING WATER; ENVIRONMENTAL EXPOSURE; 
DELIBERATE EXPOSURE 
Gibson, R.S.; Anderson, B.M.; Scythes, C.A. 1983 American Journal of Clinical Nutrition 37:37-42 
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Manganese 
7430-06-5 
Mn 
AtW 54.0380, MP 1244 C, BP 2005 C, VP 1 mm Hg a.t 1202 C, 10 mm Hg a.t 1510 C 

Cases 
Tissue Exposure Route Range Mean 

0515 6 a) 1.6-6. 7 ug/ g a.) 2.1 ug/g 
Hair b) 0.4-3.3 ug/ g b) 0.50 ug/g 

c) 0-3.3 ug/g c) 0.50 ug/g 
d) 0-6.0 ug/ g d) 0.05 ug/g 
e) 1.0-3.2 ug/g e) 1.0 ug/g 
f) 0-2.6 ug/g f) 0.43 ug/g 

Estimated from figure 

General Information 

a) 0·40 cm from scalp, 7 yr old female 
b) 0-40 cm from sea.Ip, 4 yr old female 
c) 0-30 cm from scalp, 7 yr old female 
d) 0-18 cm from scalp, S yr old female 
e) 0-16 cm from scalp, 2 yr old male 
f) 0-65 cm from scalp, 40 yr old female 

Range from total length, mean from lat 10 cm from scalp. No definite con-
centration pattern due to difference among individuals. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yukawa, M.; Susuki ... Yasumoto, M.; Tanaka, S. 1084 Science of the Total Environment 38:4:1-54. 

Cases 
Tissue Exposure Route Range Mean General Information 

0616 36 a.) 0.47-2.46 ug/g a) 1.86 ug/g a) 1 sample per liver (36), AAS 
Liver b) 0.511-2.07 ug/g b) 1.22 ug/g b) 2 repli<a.tH per liver, NA 

Normal ti11ues from autopsies. 

Baltimore, MD, Minneapolis, MN; Seattle, WA 
AAS; NA 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harrison, S.H.; Wise, S.A. 1084 Biological Trace Element Research 6:31-49 

Cases 
Tissue Exposure Route Range Mean General Information 

0617 06 a) 0.8-2.3 mg/lrg a) l.45+/-0.37 mg/lrg a) Femal .. 
Liver b) 0.7-3.3 mg/lrg b) l.47+/-0.43 mg/lrg b) Males 

Autopsie•. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Piclutoo, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1083 Journal of Analytical Toxicology 7:2-6 
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Manganese 
74o311-116-6 
Mn 
AtW 64o.11380, MP 1:14o4o C, BP :10115 C, VP l mm Hg at 1211:1 C, 10 mm Hg at 1510 C 

Cases 
Tissue Exposure Route Range Mean 

11518 13 a) Not given a) 6.6+/-4o.7 ug/L 
Milk b) Not given b) 4o.8+/-l.8 ug/L 

c) Not given c) 3.6+/-l.4o ug/L 

General Information 

a) 4o wit lactation 
b) 8 wit lactation 
c) 1:1 wit lactation 

36, 4o0, 41 sample• respectively. Overall range 1.11-27.5 ug/L, mean 4.ll+/-3.11 
ug/L. a) differo oignificantly from b), c) (p <o.05). The Mn concentration 
did not significantly vary within a single day, on consecutive days or within a 
single feeding. 

Champaign-Urb&na, Illinois 
AAS 

BLOOD SERUM; MILK; ILLINOIS; MANGANESE; LACTATION; ENVIRONMENTAL EXPOSURE; AGE; COMPARATIVE EVALUATIONS 

Stastny, D.; Vogel, R.S.; Picciano, M.F. 1118' American Journal of Clinical Nutrition 3ih872-878 

Cases 
Tiasue Exposure Route Range Mean General Information 

115111 a) Not given a) 4o0 ng/ml a) Phillipineo 
Millr b) Not given b) 16 ng/ml b) Nigeria 

c) Not given c) 11 ng/ml c) Zaire 
Considered high. Levels typically 3-6 ng/ml in Hungary, Yugo•lavia, Sweden, 
Finland. Level• from databa8e containing data on "normal" levels of 15 ele-
ment1 in 7 tiasuea/ff.uid1. Data selected by 60 investigators in over 40 coun-
tries. Diet, environment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 1118' Science of the Total Environment 38:12:6-131 

Cases 
Tissue Exposure Route Range Mean General Information 

116:10 a) 10 a) 21-81 ug/ltg a) 4o:l+/-18 ug/ltg a) Colootrum (ht or 2nd day post partum) 
Milk b) 16 b) 8-4o8 ug/ltg b) :17+/-14 ug/ltg b) Tranoitional milk (3-8 day• postpartum) 

c) 5 c) 8.0-4o7 ug/lrg c) 27.l+/-17.6 ug/ltg c) Mature milk (1-8 mo poot partum) 
Dry wt Dry wt 

Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Koota, L.; Byrne, A.R.; Dermelj, M. 1983 Science of the Total Environment 211:261-268 
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Manganese 
7439-96-6 
Mn 
AtW 64.9380, MP 124141 C, BP 2096 C, VP l mm Hg at 1292 C, 10 mm Hg a.t 1610 C 

Cases 
Tissue Exposure Route Range Mean 

--
9521 231 2-116 ppb 40+/-24 ppb 
Placenta. 

-
9622 231 8-166 ppb 41+/-27 ppb 
Umbilica.l {';Ord 

General Information 

113 cases 

Nagoya, Japan, 1074-1078. Normal deliveries. 
AAS 

112 cases 

Nagoya, Japan, 1074-H>78. Norma.I deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 1984 Archives of Environmental Hea.lth 30(1);11-17 

Mercury 
7439-117-6 
Hg 
AtW 200.69, MP -38.87 C, BP 356.72 C, VP 2XlO(E-3) mm Hg at 25 C, 100 •um Hg at 260 C 

r 
11) 
i E 

l 
i 

Tissue 

'.23 
lood 

Cases 
Exposure Route 

4 

Range Mean 
----- -

a) 0-300 nmol/L r.,) Not given 
b) 0-700 nmol/L b) Not given 
c) 40-150 nmol/L c) Not given 
d) 10-280 nmol/L d) Not given 

_____ L 

General Information 

a) 14 yr old girl, days 24-175, peak 30 days 
b) 41 yr old fa.ther, days 28-176, peak 38 days 
c) 10 yr old boy, da.ys 32-175, pea.k 32 days 
d) 38 yr old mother. days 44-123, peak 57 days 

Family exposed to meta.Ilic Hg vapor from spill on furniture and carpet. 
Mother, father a.ud g~rl showed symptoms of poisoning. v~!nes estimated 
from figure. 

Family iu London, England 
Acrodynia, nephrotic syndrome i 

[1 'tONMENTAL EXPOSURE; UNITED KINGDOM; ADULTS; CHILDREN; METAL POISONING; MERCURY; ACCIDENTAL POISONING; METALS 

•l<p, H.C.; Oliver, R.E.; Wrong, O.M. _____ ..:..:_ 1984 Lancet 1(8371):269-271 
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Mercury 
74311-117-6 
Hg 
AtW 200.611, MP -38.87 C, BP 366.72 C, VP 2XlO(E-3) mm Hg at 26 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

11624 164 a) Not given a) 0.32 umol/I 
Blood Ingestion b) Not given b) 0.24 umol/I 

c) Not given c) 0.16 umol/I 
d) Not given d) 0.10 umol/I 
e) Not given •) 0.11 umol/I 
f) Not given f) 0.011 umol/I 
g) Not given g) 0.03 umol/I 
h) Not given h) 0.02 umol/I 

General Information 

a) 27 male1, more than 6 •eal meal•/wk 
b) 36 females 
c) 12 males, 1-6 seal meals/wk 
d) a femo.le• 
e) 12 males, 1 seal meal or Iese/wk 
f) 24 females 
g) O males, Danes, eat predominately imported food 
h) 0 female1, Dane• 

Dietary Hg expoeure le•• hazardous when food chain includes surplus of an ... 
tagonistic element•, i.e., selenium. 

Re1ident1 of Angmag11alik, East Greenland. Danes temporarily in Greenland. 
AAS 

JLOOD; HAIR; ENVIRONMENTAL EXPOSURE; DENMARK; GREENLAND; AGE; MERCURY; SELENIUM; DIETS; BIOACCUMULATION B 

H lazuen, J.C.; Krom&nn, N.; Wulf, H.C.; Alboge, K. 11184 Science of the Total Environment 38:33-40 

Cases 
Tissue Exposure Route Range Mean General Information 

~626 231 a) 1-642 ng/g a) 111+/-36 ng/g a) Maternal, 231 ca1e1 
Blood b) 1-786 ng/ g b) 30+/-62 ng/g b) Cord, 231 ca••• 

Si.gni6.ca.nt poeitive correlation. Determinations over 5-yr period. 

Nagoya, Japan, 1974-1078. Maternal venous and umbilical cord blood, normal 
deliveries. 
AAS 

IINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL z 
E 
T 
~XPOSURE 

l"•uc:hiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 11184 Archive• of Environmental Health 30(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

~!;26 &) 26 o.) Not "Pplicable a) <o.6 ug/100 ml o.) Controls 
Blood b) 22 b) 0.75-10.62 ug/100 ml b) 3.06 ug/100 ml b) Exposed 4. yr to vapor. No increase in structural chromosome aberrations 

Male worker• (mean age 4.1.5 yr) at Hg amalgamation and chloralkaH plant. 
Half were smokers. Controls, mean age 40.1 yr. 
AAS 

'RINE; BLOOD; OCCUPATIONAL EXPOSURE; ADULTS; COMPARATIVE EVALUATIONS; MERCURY; INDUSTRIAL ATMOSPHERES; CHROMOSOMAL ABERRATIONS u 
M fabille, V.; Roels, H.; Jacquet, P.; Leonard, A.; Lauwerys, R. 1084 International Archives of Occupational and Environmental Health 53:257-260 
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Mercury 
7'89-07-6 
Hg 
AtW 200.50, MP -3S.S7 C, BP 866.7:1 C, VP 2X10(E-3) mm Hg at 26 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

9627 a) Sl a) Not given a) < 5ug/1 
Blood b) 06 b) 5-70 ug/I b) 17.5 ug/I 

General Information 

a) Control• 
b) Exposed 

Expo•ure over mean of 8.0 yr (range 1-33 yr). Both group1 1 no expo1ure to 
Cd or Pb in previou1 5 yr. Control1, level• < 15 ug/I before 1tudy. Signifi-
cant correlation between blood and urine coucentration1 

16.5-61.3 yr old (mean age 8S.2) mercury expo1ed chlor-alkali plant work-
en and 20.0-61.3 yr old (mean age 61.6) chemical plo.nt workero (control1), 
United Kingdom 
UV 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; UNITED KINGDOM; ADULTS; MERCURY; METALS 

Stonard, M.D.; Chater, B.V.; Duffield, D.P.; Nevitt, A.L.; O'Sullivan, J.J.; Steel, G.T. 1988 International Archive• of Occupational and Environmental Health 62:177-180 

Cases 
Tissue Exposure Route Range Mean General Information 

9628 a) 10 a) Not given a) 20.5+/-7.2 nmol/1 a) Unexposed 
Blood b) 10 b) Not given b) 76.0+/-19.8 nmol/1 b) Expo1ed on day of 1tudy 

c) 10 c) Not given c) 66.5+/-85.5 nmol/I c) Exposed only before study 
Inhalation Total Hg. Data for organic and inorganic Hg in nmol/I were, re1pectively: 

ll+/-6.2, 16.6+/-6, 20+/-S.2 and 0.5+/-3.7, 68.5+/-20.6, '6.5+/-80 
Plasma ly1o•omal hydrola1e activities not of great value in monitoring expo .. 
sures to low levels. 

Worlren, 86.8+/-S.O yr old (21-58). Control• 80.S+/-12.6 yr old. Mean expo-
1ure time 9.6+/-6.6 yr (l-12). All clinically healthy 
AAS 

MERCURY; METALS; BLOOD; URINE; OCCUPATIONAL EXPOSURE; AIR POLLUTION; OCCUPATIONAL HAZARDS; DIURNAL VARIATIONS; ENZYMES 

Aitio, A.; Valkonen, S.; Kivisto, H.; Yrja.uheikki, E. 19S8 lnterua.tioua.l Archives of Occupa.tioual and Euviroumenta.l Health 53:180·147 

Cases 
Ti88ue Exposure Route Range Mean General Information 

0529 l 700-355 ng/ml Not applicable 0-10 day1, peak (2SOO Ng/ml) 2 hr after e1timated 65 mg methylmercury. 
Blood Ingestion Subject treated 1equentially with oral D-penicillaminc (500 mg/b hr for l 

d), hemodialy1i1 with infusion of N-acetylcy1teine (5.8 hr), and oral 2,8-
Dimercaptopropane sulfate 200 mg/6 hr for l• d. No toxic effect• observed 
1 yr alter episode. 

20 yr old inge1ted 25 haloperidol tablet1, 26 bentropinc tablet1, and "2 or 3 
large gulp1,. of fungicide containing 0.60% methylmercury. 
AAS 

BLOOD; URINE; DELIBERATE EXPOSURE; ADULTS; SUICIDE; NEUROLOGIC MANIFESTATIONS; HEMODIALYSIS; HALOGENS; METHYL MERCURY COMPOUNDS; 
FUNGICIDES; BIOACCUMULATION; BIOLOGICAL MONITORING; HEALTH HAZARDS 
Lund, M.E.; Banner, W ., Jr.; Cla.rkson, T.W .; Berlin, M. 198<11 Clinical Toxicology 22(1):31-96 
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Mercury 
7 439-97-6 
Hg 
AtW 200.59, ?viP -38.87 C 1 BP 35b.72 C VP 2X1\J(E·3) m:.r1 ~r,- n:. 2~ C, 100 mm H~ at 260 C 

.- ~~ -~·"--;"·-----------·-----i • I Cases ! I I Tissue_ ___ J Exposure ~'?.'.1.!.~. [_ ______ Rarig_;: _____ _J 
I 9530 ! 1 j a.) Not given I a} ...i: 6 mg/I 

Blood I Ingestion [ .V) Not given I b) <;.U6 mg/i 
I t:) N(•t given ·r-1 U.69 mg/I 
1 d) Not given d/ 0.30 .mg/I 
[ ~) Not J,l;ive:u e, ri.Ot. mg/I 

Mean 

'1 f) N<>t v,iveu J i\ 0.<104 mg/I 
I ;i;) Not ;._-j_ven j ')., (:.001 mg/i 

I I 
I 

I 

--1--
t ;c) l day 
· ~) 2 d11.;·s 

c) 5 days 
d) 3 days 
e; 32 <la.ya 
f) 102 days 
g) !61 dnys 

Genera.I Information 

'. Ti.~ncs after ingestion .._,£ vakuown quantity as <""hioride. 
! <l1-1.ys 1~4. 

Dimerc».p:;ol given 

I 
• I 

i 
i 

: 2.3 mo ola 
, E' ...',t,ma, .t.nd ulcera.tio....n o~ tnngue and lipg, mild reu1t.I function impairment 
! -:.ie~k bloocl urea. on <ll' ./ 4 (14 Tnn1ol/l), peak serum creatimine oo day 6 (114: I . -- ______ J__ _____ __ I """1;11 ,. - ___________ J_ ____ ·-· 

;:'£LIBERATE '~'XP<.1:_',URJ<.J; llN~TS:'.:: 
iTAL POlSUNlNG 

!l'1 G!_)uM; C,.\~~:.: Hl:-.:: 1 <>U8S; 1...-;~-1 '..,,DR.Ff''; ivfETAL P<JiSO~NING. BLOODi URINE: MERCURY INORGANIC COMPOUNDS: ACCIDEN-

~;:::;.;kr T-~:::!!:r~de1: 1 .f::?.;;2:2~~-~:· G.; -'::'.:•o:n&n, >"J./.-::J. i: J> :;ri"tish !vieJiu.l ;r.- ,1r;\1'.l 287:1513 

r· f Cases -- - -·--··--·-~ .. --_,., - ----.-----: ___ ,. l j' 
~--]:~s_s_t:•:_ __ J Exp_osur~_!{<)ut., _'<:,_,-ige _ -+~- ___ ".':_~ ___ !_____________ Gt:neral Info_r_m_a_t1_·o_n _____ , 

'I' 053 l ~ ': !:::;-0.2-:. -;.pn1 I Not giv~.fi ! -:- "'rt'!nn~ ·~lith h.h.ir lev:t""l,q lR l~<->4.0 ppm 
Biopd I Iuu~stiok'l. I ~ . · • L ________ _j_~,---------·--- ... i ______ -·-·-------------L. I ~:.~~('rn:~n. mn:i.n fisb 1:._•"t"ke 80-100 kg/pernon/yr, 'R.epubhc of Seychelles. 

!s~Y()hELLES; ADUT./!'S; NEWBOR··: 3!..0QL,; PAIR; MERC:URY; METALS; BIOA.CCUMULAT!ON; DIETS; F~SHES; POPULATION EXPOSURE 

k!vbtrLevrs, A..D. lf/83 Environm{"atb.l f?fst"H.n:b :10:305-312 
~·~~~-,-------~----------··•· ···--~-o-·.,.~~~~~=~=-~~. =~-- ,,.I 

!'",-~--~~- Cases I I ---~---i--

j Ti3Bue Exposure Route i Range Mean General Information 

rQ.'.)32 - a.) 38 1 cL) Not given ! &) t32.5 ug/1 ---~· j ·~; ;::! ·:-:t-~~-;;;;~~-!~utles 
! Blood. b) 13 b) Not given i h) 35.3 ug/I ! L'; Sea£ e:a.ten. 2-Sx/ ... ·k, males 
f c) 17 l c) Not given ! c) 22.2 ug/I ! Seel e&.teu <or= 1;;:/>;.;-k, mdei3 
~ d) 14 J d) Not given J d) 5.S ug/1 , .::.: Cn:o.~-role, males 
! e) 41 j e) Not given 1

1 e) 47.5 ug/I ,1~ e} Se.-1l eaten 6x/wk, females 
! f) 14 f) Not given f) 24.5 ug/I 1; Seal ea.ten 2-5x/wk, femo.!es 
I g) 35 I g) Not given I _&) 19.6 ug/I I ";~ Seal eateu <or= J.x/wk, females 
i h; l~ I h) Not z;ver;. 1· !:t) 2.0 ug/I . 1.J.) Conh"O!IJ, females 

!ugest1on I I .. . , . ! i j 2.3-37 yr old .t!.irdomo<!s (Gree..-iia.ndJ, 30-35 yr old controls (Danes) 

k- I I Ahd 
t!vlERGURY; DIETS; HEALTH-~D-~BLOClD;-H/,JR; COMPARATIVE E\'ALUATIONS; DENMARK, GR:':ENr,AND; ME'l'AL POISONING; ENVIRONMENTAL EXPOSURE 

l!{ausen. J.C.: Wulf. H.C.; Kromaru1, : 1 .: A!boge, ~ 1933 Science of 'the Total EnviroI.i.meot 36:233-343 
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Mercury 
7439-97-6 
Hg 
AtW 200.59, MP -38.87 C, BP 356.72 C, VP 2XlO(E-3) mm Hg at 25 C, 100 mm Hg at 260 C 

Cases 
Tissue / Exposure Rout~ 

9.533 
Blood 

a) 114 
b) 131 
c) 48 
d) 54 

Inhalation 

Range 

a) 0.06-0.39 ug/dl 
b) 0.30-7.56 ug/dl 
c) 0.08-0.50 ug/dl 
d) 0.28-1.52 ug/dl 

--~- - -- l 
Mean i General Information 1 ---------------1----------------------- ------

a) 0.20+/~0.06 ug/dl I a) Un~xposed. n&ale factol'y worke:i::!! 
b) 1.43+/-1.17 ug/dl b) Exposed ma.le workerff 
c) 0.23+/- 0.08 ug/d.l l c) Unexposed. female factory workers 

I 

d) 0.90+/-D.30 ug/<ll j d) Expo•ed female worker• 

1 
Exposi!"'d to Hg vapor. 

I
, Male a.ud fems.le fa.etory workers, a.g~s 30.9 a.nd 20.Q yr, expQsure d.n.rat~ons 

4.8 M~d 7 yr. Matched controls. Belgium I I Memony distu:rba.nces, depression. fatigue, irritability, trt>mors 

l 
Renn! tuhula.r effc(ts: ioc:fea.sed. urinary Beta.-gs.lactosido~e &ctivhyi excretion ~ 

!---------~--------~! _______ , I ~1..fA~c"tinolnbind:ng prott'iI2 ~, 
!'-AER.C:JRY; BLOOD; lJRINEj OCCUPA"rIONAL EXPOSORE;-,,-,i;;-·_x_;_B_E_LGIUI~; HEALTH HAZJ~RDS; OCCUPATIONAL HAZARDS; INHALATION: LEAD; CADMIUM; ZINC; IN~ 
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEIJROLOG!C MANIFESTATIONS ,. 

Roch, H.; Genna.rt, J.-P.: La.uwery&, R.; Buchet 1 J.-P.;..,..Malchaire, ~L~ Bern&.rd, A. 198~ Amerk&D. Journ&i (lf I:udustri&l Medidn.<" 7:45-71 ---- -~--" 

I T Cases I ----~~1--~~-~----r--·- l 
Tissue --fxposure Route+----- Range .. __ ·-·--·~ea:'-----+----- Ge_nerll._l Information ___j 

Q534. l I a) Not appli,able 1 a) 7750 umol/L I &) 30 hr after 4.5 g HgCl1 I 
Blood logeotion I b) Not applicable h) 5945 nr10l/L , b) 4d h< I 

1 c) Not a.pplica.ble I c) 5305 nmol/L I c) SG hr, af~er 6 hr hemoperfusion 
d) Not applic~ble d) 3945 nmol/L I d) 6th d I 
e) Not applicabie I e) 4155 nmoi/L ! e,I 5th d, after ht.modka.lyJJls 
f) Not applicable f) 3015 nmol/l, I f) 14th d ! 
g) Not applicable g) 3370 nmol/L 

1 
g) J 4th d, 1'.fter hemoperfusion and hemodialysis. 

_L I I ~I Pre"iously healthy 35 yr old la.bora.tory employee J 
KiclLl~Y disfunction (anuda) 

1---------~-- ,_ _ ____ _J~--------------- ·---'-----'----------------··-------
BLOOD; ADULT~; HEMOPERF'U3!0N; :!P.MODIALYSIS, I\.!ERCLJHY INORGANIC' COMPOJf·ID:-:o; POI~ONJNG; DS!LlBERA'rE DXPOSVRE JI 
Pellinen 1 T.J.; Ka.rja.laineu, K, Ha.apa.nen, E J. 1983 Jourr..ai of Toxicotogy-Ciinical Toxicology 2;:)(2):187-180 1--_____ ......; _____ ......; _______ , ___ , _________ ._~---~--~ -- ~-- ~----

Caszs ------- ---,~-----~------- - --___, 

Tissue Exposure Route Range __ _ __ Mean _______ _J_____ __ General information I 
I 

0535 a.) Not given &) o.o:s+/~0.0()4 ug/m~ I a.) I:csuli.u-tr~ated dia.bet~ca: 

c) Not given c) 0.012+/-0.00S ug/mL c) Control non-diabe'tics 
Coi~ected after overnight faBting. Significant <liffe:renc~s between a.), c) &nd 

I b), c). 

I : 18-78 yr oids. Oxfoni 1 England 

1---- _l_!:<_A_;_A_A_S ____ ~-~--
BLOOD PLASMA: ENGLAND; DIABETES; METABOLISM; MINERAL ME'l'A30USM; ALUMIN:jM: ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE
SIUM: CHROMIUM; COBAL'l'; CO?PEH; lODINE; !RON; LEAD; MAGNESIUM; MANGANESE; MERCUR\; MCLYBDENUM; NICKEL; R.UBIDWM; SCANDIUM; SELEN!UM; 
SILVER; TIN; VANADIUM, ZINC 

Wa.rd, N.I.; Pim, 13. 1984 I31ologica.l Trace Element Research 6:469-487 

~ 
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Mercury 
7"8D-D7-6 
Hg 
AtW 200.6D, MP -88.87 C, BP 866.72 C, VP 2XlO(E-8) mm Hg at 26 C, 100 mm Hg at 260 C 

Cases 
TiBBue Exposure Route Range Mean 

D686 72 a) 0.01-0.6D ug a) 0.80+/-0.11 ug 
Blood, whole Inhalation b) 0.07-2.42 ug b) 0.4D+/-0.67 ug 

c) 0.01-0.72 ug c) 0.88+/-0.lD ug 
d) 0.02-1.0D ug d) 0.80+/-0.22 ug 
e) 0.06-0.80 ug e) 0.23+/-0.22 ug 
f) O.ll-0.5D ug f) 0.28+/•0.16 ug 
g) O.l 7-0.2D ug g) 0.25+/-0.05 ug 
h) 0.06-0.46 ug h) 0.22+/-0.1' ug 

/100 ml /100 ml 

General Information 

a) Controls, 0 wks, 27 cases 
b) Controls, 16 wlr•, 27 cases 
c) Vitamin a treatment, 0 wks, 25 C&BeB 

d) Vitamin C treatment, 16 wks, 25 cases 
e) Controls, 0 wlu, 10 case• 
f) Controls, 8 wks, 10 case1 
g) Zinc treatment, 0 wire, 10 cases 
h) Zn trea.tment, 8 wks, 10 ca.ses 

Vitamin C dose was 1 g/d, 5 d/wk. Zinc as Zn glutamate dose was 60 mg/d, 
5 d/wk. No significant difference between control and treatment groupB. 

21·6• yr old workers at primary Pb •melter, 0.5-•2 years exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 
Lauwerys, R.; Roel•, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Koning•, J. 1D83 Journal of Occupational Medicine 25(D): 668-678 

Cases 
Tissue Exposure Route Range Mean General Information 

D587 22 a) Not given a) 0.87+/-0.41.5 ug/g a) Normal tis•ue 
Brea•t b) Not given b) 0.77+/•0.57 ug/g b) Neoplastic 

Dry wt, 3 1ample1 1 p=0.25 

Patient• with primary breast carcinoma, 1ample1 of normal and neoplastic 
ti11ue obtained at time of ma1tectomy 
X·ray ftuore1cence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Risk, S.L.; Sky-Peck, H.H. 1D84 Cancer Re8earch 44.:58D0-5SD4 

Cases 
Tissue Exposure Route Range Mean General Information 

D588 12 Not given 8.85 ug/g Area of high fish consumption study done primarily on Se with con1ideration 
Hair lnge•tion of it1 interaction with Hg. Data on ratios of Se:Hg included. 

Re1ident1 of Angmaga1alik, Ea1t Greenland 
AAS 

BLOOD; HAIR; ENVIRONMENTAL EXPOSURE; DENMARK; GREENLAND; AGE; MERCURY; SELENIUM; DIETS; BIOACCUMULATION 

Hansen, J.C.; Kromann, N.; Wulf, H.C.; Alboge, K. 1D8' Science 0£ the Total Environment 38:33-"0 

N 
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Mercury 
74311-117-6 
Hg 
AtW 200.SD, MP -88.87 C, BP 3!i6.72 C, VP 2XlO(E-8) mm Hg at 21> C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

D68D 118 a) Not given a) 4.D+/-3.D ug/g 
Hair b) Not given b) 7.1+/-3.6 ug/g 

c) Not given c) 1.8+/-3.1 ug/g 
d) Not given d) 1.4+/-2.3 ug/g 
e) Not given e) 0.6+/-6.0 ug/g 
f) Not given f) 0.4+/-6.4 ug/g 
g) Not given g) 2.2+/-1.D ug/g 
h) Not given h) 2.1+/-2.3 ug/g 

Geometric means 

General Information 

a) Inorganic Hg total in unwashed hair, 51 ca.Bes 
b) In hair pieces, 50 cases 
c) In needle pads, 4 cases 
d) In others (undefined). 8 ca••• 
e) Organic Hg total in unwashed hair, 51 cases 
f) In hair pieces, 50 cases 
g) In needle pads, 4 cases 
h) In others (undefined), 8 ca••• 

In unwashed samples, signific&nt differences between sample types and be-
tween dates of cutting (1880-1069). 

Ja.pa.nese women. 1081-1088 samples from 22 workers at National Institute of 
Environmental Studies 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Suzuki, T.; Hongo, T.; Morita, M.; Yamamoto, R. 1084 Science of the Total Environment 30:81-!iH 

Cases 
Tissue Exposure Route Range Mean General Information 

0640 a) 40 a) S.S-68.2 ppm a) 26.20+/-U.Sl ppm a) Fishermen 
Hair b) 86 b) 4.08-32.1>2 ppm b) 12.0+/-6.6 ppm b) Mothers 

c) 86 c) 4.32-62.0 ppm c) lS.26+/-11.S ppm c) Neonates 
lnge•tion 

Mean fish intake 80-100 kg/peroon/yr, Republic of Seychelles 
AAS 

SEYCHELLES; ADULTS; NEWBORN; BLOOD; HAIR; MERCURY; METALS; BIOACCUMULATION; DIETS; FISHES; POPULATION EXPOSURE 

Matthews, A.O. 1088 Environmental Rese&rch 30:306-312 

Cases 
Tissue Exposure Route Range Mean General Information 

06'1 a) 121 a) 0.4-14.4 mg/kg a) 2.6+/-2.2 mg/kg a) Coastal residents 
Hair b) 122 b) 0.2-6.2 mg/kg b) l.7+/-1.l mg/kg b) Non-coastal residents 

lnge•tion Total mercury. Significant correlation with fish consumption for non-coastal 
residents (p < 0 .OS). 

3 ... 75 yr old coastal residents and 2-SO yr old non-coastal re•ident• of Port 
Moresby, Papua New Guinea 

NEW GUINEA; HAIR; MERCURY; MERCURY ORGANIC COMPOUNDS; BIO.ACCUMULATION; FISHES; FOOD CONTAMINATION; WATER POLLUTION; POPULATION EX-
POSURE 
Kyle, J. H.; Ghani, N. 1083 Science of the Total Environment 26:157-162 

N 
0) 
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Mercury 
7'30-07-6 
Hg 
AtW 200.611, MP -38.87 C, BP 366.72 C, VP 2XlO{E-3) mm Hg at 26 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

9642 6 a.) 4.6-8.0 ug/ g a.) 6.9 ug/g 
Hair b) 6.6-10.6 ug/g b) 8.6 ug/g 

c) 2.0-8.0 ug/g c) 4..1 ug/g 
d) 12-22 ug/g d) 18.0 ug/g 
e) 3.0-21.6 ug/g e) 12.0 ug/g 
f) 1.6-6.0 ug/ g f) 1.8 ug/g 

Estimated from figure 

General Information 

a) 0-40 cm from scalp, 7 yr old female 
b) 0-40 cm Crom scalp, 4 yr old female 
c) 0-30 cm from scalp, 7 yr old female 
d) 0-18 cm from scalp, 3 yr old female 
e) 0-15 cm from scalp, 2 yr old male 
f) 0-65 cm from scalp, 40 yr old female 

Range from total length, mean from 1st 10 cm from scalp. Levels not uniform 
throughout same hair of same person, no definite pattern discernible. 

Japl>U 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yukawa, M.; Suzuki-Yasumoto, M.; ~naka, S. 1984 Science of the Total Environment 38:41-54 

Cases 
Tissue Exposure Route Range Mean General Information 

--
9543 a) 30 a) 0.8-11.3 Pl'Dl a) 4.1 ppm a) Males, Japan and USA, 1975 
Ha.ir b) 18 b) 0.2-1.5 ppm b) 0.8 ppm b) M&les, Srntland and Switzerland, 11)75 

c) 10 c) 0.2-13.7 ppm c) 2.0 ppm c) Males, Indonesia, 1982 
d) 32 d) 0.0-11.8 ppm d) 2.6 ppm d) Females, Japan and USA, 1075 
e) 10 e) 0.4-2.0 ppm e) 0.9 ppm e) Females, Switzerland, 1975 
f) 30 f) Trace-7.8 ppm f) 1.9 ppm f) Females, Indonesia, 1982 

Average of means Significa.nt differences between Indonesian males and Swiss and S<"ottish male& 
(p<0.01), and between Indonesian and Swiss females (p<0.05). Differences 
among 5 countries attributed to fish consumption. 

(a, b, d and e), healthy1 mean ages 15.8-36.7 yr; (c and f), no neurological 
symptoms, mean ages 19.0 and 25.2 yr 
M~rcury vapor meter 

HAIR; ENVIRONMENTAL EXPOSURE; INDONESIA; JAPAN; SCOTLAND; SWITZERT,AND; UNITED STATES; COMPARATIVE EVALUATIONS; MERCURY; FOOD CONTAM-
!NATION 
Ohno, H.; Doi, R.; Tani, Y .; Harada, M. 1084 Bulletin of Environmental Contamination and Toxicology 33:382m385 

Cases 
Tissue Exposure Route Range Mean General Information 

964.4 96 &) <0.02-0.75 mg/kg a.) 0.27+/-0.21 mg/kg a) Females 
Liver b) <0.02-1.35 mg/kg b) 0.25+/-0.22 mg/kg b) Male• 

Autopsies. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 

Picluton, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1983 Journal of Analytical Toxicology 7:2-6 

I'.:> 
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Mercury 
7439-97-6 
Hg 
AtW 200.59, MP -38.87 C, BP 356.72 C, VP 2XlO(E-3) mm Hg &t 25 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

9545 
Milk 

General Information 

Review. Levels after occupational exposures to trace metals, solvents, a.nd 
halogenated hydrocarbons, discussed in terms of milk partition factors, poten-
tial infant exposures, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1083 American Journal of Industrial Medicine 4:259-281 

Cases 
Tissue Exposure Route Range Mean General Information 

9546 Review. Chemicals found in occupational exposures are discussed in terms of 
Milk milk partition factors, potential infant exposures and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4:259-281 

Cases 
Tissue Exposure Route Range Mean General Information 

9547 a) 12 a) 6.9-27.0 ug/kg a) 15.4.+/-6.6 ug/kg a) Colostrum (ht or 2nd day postpartum) 
Milk b) 17 b) 1.2-37 .4. ug/kg b) 9.3+/-8.7 ug/kg b) Transitional milk (3-8 days postpartum) 

c) 6 c) 1.7-18.4. ug/kg c) 7.6+/-6.9 ug/kg c) Mature milk (1-8 mo post part.um) 
Dry wt Dry wt 

Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1983 Science of the Total Environment 29:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

954.8 1 Not given 5.4. mg/kg After peritoneal irrigation with 0.2% Hg-chloride during surgery 
Omentum 

64 yr old carcinoma patient, hemicolectomy 
Abdominal pain, nausea, metallic taste, hypotension, wound disruption, rena.I 
failure 
Proteinuria, oliguria, exudative peritonitis 
Chem 

OMENTUM; CASE HISTORIES; AUSTRALIA; MERCURY; ADULTS; BLOOD SERUM; HEMODIALYSIS; SURGERY; DELIBERATE EXPOSURE; DRUGS; DRUG THERAPY 

Lai, K-N.; Pugsley, D.J.; Black, R.B. 1983 Medical Journal of Australia 1:37-38 

N 
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Mercury 
7'&30-07-6 
Hg 
AtW 200.SO, MP -38.87 C, BP 356.72 C, VP 2XlO(E-3) mm Hg at 2S C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean General Information 

1154.11 231 2-3166 ng/g 18S+/-4.S2 ng/g 210 ca•e• 
Placenta Wet wt Wet wt 

Nagoya, Japan, 1074, .. 1078. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 11184. Archives of Environmental Health 311(1);11-17 

Cases 
Tissue Exposure Route Range Mean General Information 

11550 Review. Discu1111ion of relationship to specificity of fetal effect•, follow-up, 
Placenta pos1ible mech&ni•m• of toxicity. 

Specimens from U.S., Belgium, Japan 

PLACENTA; ALABAMA; BELGIUM; CALIFORNIA; GEORGIA; GERMANY; IOWA; JAPAN; MISSOURI; NEW JERSEY; NEW YORK; NORTH CAROLINA; OHIO; TENNESSEE; 
TEXAS; UNITED KINGDOM; UTAH; CADMIUM; COPPER; LEAD; MERCURY; MERCURY INORGANIC COMPOUNDS; MERCURY ORGANIC COMPOUNDS; ZINC; PREG-
NANCY; BEHAVIOR DISORDERS 
Miller, R.K. 1118<& American Journal of Industrial Medicine 4::20.5-2'4 

Cases 
Tissue Exposure Route Range Mean General Information 

0551 231 1-850 ng/g 4.7+/-108 ng/g 215 cases 
Umbilical cord Wet wt Wet wt 

Nagoya, Japan, 107.&-1078. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 11184. Archives of Environmental Health 30(1);11-17 

N 
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Mercury 
74311-117-6 
Hg 
AtW 200.511, MP -38.87 C, BP 366.72 C, VP 2XlO(E-3) mm Hg at 25 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0562 1112 a) 0.4-23. 7 ug a) 4.6 ug a) Controls, 87 cases 
Urine b) 0.5-23.1 ug b) 4.1 ug b) 1 mo later, 80 cases 

c) 0.4-23.7 ug c) 3.3 ug c) 2 mo later, 83 cases 
d) 1.4-274.8 ug d) 70.11 ug d) Mercury exposed, 105 cases 
e) 4.8-262.8 ug e) 68.1 ug e) 1 mo later, 04: cases 
r) 0.5-216.4 ug r) 62.8 ug f) 2 mo later, 00 cases 

/g creatinine /g creatinine EJtposure over mean of 8.0 yr (range 1-33 yr). Both groups, no exposure to 
Cd or Pb in previouo 6 yr. Control•, level• < 15 ug/I before otudy. Signifi-
cant correlation between blood and urine concentration• 

16.6-61.3 yr old (mean age 38.2) mercury expooed chlor-alkali plant work-
ero and 20.0-61.8 yr old (mean age 41.4) chemical plant worken (controlo), 
United Kingdom 
Urinary protein lower and ensyme activitie• unchanged compared to control. 
Suspected cause is relea1e of proteases from damaged tubular cells 
UV 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; UNITED KINGDOM; ADULTS; MERCURY; METALS 

Stonard, M.D.; Chater, B.V.; Duffield, D.P.; Nevitt, A.L.; O'Sullivan, J.J.; Steel, G.T. 1983 lnternatioJlal Archive• of Occupational and Environmental Health 52:177-180 

Cases 
Tissue Exposure Route Range Mean General Information 

11563 a) 25 a) Not applicable a) <5 ug a) Control• 
Urine b) 22 b) 8.2-286 ug b) 117 ug b) Expo•ed •yr to vapor. No increa•e in •tructural chromo•ome aberration• 

/ g crea.tinine /g creatinine 
Male workers (mean age 41.6 yr) at Hg amalgamation and <hloralkali plant. 
Ha.If were •moJrera. Control•, mea.n a.ge •O.l yr. 
AAS 

URINE; BLOOD; OCCUPATIONAL EXPOSURE; ADULTS; COMPARATIVE EVALUATIONS; MERCURY; INDUSTRIAL ATMOSPHERES; CHROMOSOMAL ABERRATIONS 

Ma.bille, V .; Roels, H.; Ja.cquet, P.; Leonard, A.; La.uwerys, R. 1118' International Archive• of Occupational and Environmental Health 53:2l>7·260 

Cases 
Tissue Exposure Route Range Mean General Information 

11564 A) 10 a) Not given a) 1611+/-7.ll nmol/24 hr a) Unexpo•ed 
Urine b) 10 b) Not given b) 215+/-92 nmol/24 hr b) Expooed OD day or otudy 

c) 10 c) Not given c) 2411+/-136 nmol/24. <) Expooed only before otudy 
Inhalation hr Renal clearance of inorganic in ml/min wa• 0.811+/-0.66, 2.811+/-l.62, 4.83+/-

136 re•pectively. 

Workers, 34.8+/-8.0 yr old (21-53). Control• 311.8+/-12.4 yr old. Mean expo-
sure time 9.4.+/-4.4 yr (1-12). All clinically healthy 
AAS 

MERCURY; METALS; BLOOD; URINE; OCCUPATIONAL EXPOSURE; AIR POLLUTION; OCCUPATIONAL HAZARDS; DIURNAL VARIATIONS; ENZYMES 

Aitio, A.; Valkonen, S.; Kivisto, H.; Yrjanheikki, E. 11183 International Archive• of Occupational and Environmental Health 63:130-1•7 

~ 
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Mercury 
'T.j,39-07-6 
Hg 
AtW 200.51l, MP -38.8'T C, BP S56.'T2 C, VP 2XlO(E-3) mm Hg at 25 C, 100 mm Hg at 260 C 

Cases 
Tissue Exposure Route Range Mean 

0565 a) 114 a) 0.1-4.0 ug a) o.o+ /-0.88 ug 
Urine b) 131 b) 7.3-212.1 ug b) 51.5+/-43.5 ug 

c) 48 c) 0.1-4.0 ug c) l.7+/-1.53 ug 
d) 54 d) 'T.3-89.4 ug d) 36.5+/-15.7 ug 

/ g creatinine /g creatinine 

General Information 

a) Unexposed male factory workers 
b) Exposed male worlcera 
c) Unexposed female factory workers 
d) Exposed female workers 

Exposed to Hg vapor. 

Male and female factory workers, ages 30.9 and 29.0 yr, exposure durations 
4.8 and 7 yr. Matched controls. Belgium 
Memony disturbances, depression, fatigue, irritability, tremors 
Renal tubular effects: increased urinary Beta-galactosidase activity, excretion 
of retinol-binding protein 
AAS 

MERCURY; BLOOD; URINE; OCCUPATIONAL EXPOSURE; SEX; BELGIUM; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALATION; LEAD; CADMIUM; ZINC; IN-
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEUROLOGIC MANIFESTATIONS 
Roel•, H.; Genna.rt, J.-P.; Lauweryti, R.; Buchet, J.-P.; Malchaire, J.j Bern&rd, A. 1084 America.n Journal of Industrial Medicine 7:45-71 

Tissue 

0566 
Urine 

Cases 
Exposure Route 

lnge.ttion 

Range 

a) Not given 
b) Not given 
c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 
i) Not given 
j) Not given 
k) Not given 

Mean 

a) 68.0 mg/I 
b) 10.0 mg/I 
c) 2.'T mg/I 
d) 1.6 mg/I 
e) 0.82 mg/I 
f) 0.67 mg/I 
g) 0.74 mg/I 
h) 0.24 mg/I 
i) 0.105 mg/I 
j) 0.10 mg/I 
le) 0.087 mg/I 

General Information 

a) 1 day 
b) 2 day• 
c) 3 days 
d) 4 days 
e) 5 day• 
f) 6 da.ys 
g) 'T day• 
h) 8 days 
i) 18 days 
j) 32 days 
I<) 62 days 

Time.:; after ;uge1:1tioi- of tJ.::..~'-"'l~'h'll 1..f"<.!~•1i.t, ~y ab 

da.ys 1-4.. 

23 mo old 

chL-.:dc!e. -crcr..prol g;vcn. 

Ed.em& r..nd uicera.t1on cf i: '>\ 6l.e FH1<l 
p~_,._,\ blvoC. ~re::. ;::u ~:z:.: .. ~ ,.:{ 
u:r,1:Jt/l) 

mi!d rcn.'\; iu11_don. impa.i.r~l1('i.l~ 
..? ?t.J~ ··eri.na, r·~ ,t: ... 1;il,{' on <l"··· f (~1-$ 
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I 21~64 yr old wort.:<':r..;; at primary Pb smelter, ().5~42 yearB exposure 

__ , ____ , _ _ --'[_A-'-A-"'S"-----------------
BLOOD; URlHE; OCCUPATIONAL EXPOSURE: ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MSDICINE; CADMIUM; LEAD: MERCURY: ZINC; BIOAC
CUMULATION; EEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZ.\RDS; VITAMINS; VITAMIN C 

Lauwerys, R.; Roe!s, H.; Buchet, J.-P.; Berna.rd, A.A.; Verhoeven, L.; Koninge:, J. 1983 Journal of Occupational ?vfedicine 25(9): 668-678 

Cases 
Tissue Exposure Route Range Mean General Information 

9558 I 98.75-7.5 ug/L Not given Over 3-4 months, several months after 2 days salvaging Hg from thermome-
Urine ters. 

54 yr old 
Syndrome closely resembling amyotrophic lateral sclerosis 
Fascicula.tion8, wt loss, unsteady writing, tingling, numbness of hands and 
feet. Deep tendon reflexes slightly abnormal. Electromyography showed in-
creased irritability 

URINE; OCCUPATIONAL EXPOSURE; CASE HISTORIES; METAL POISONING; NEUROLOGJC MANIFESTATIONS; MERCURY; ACCIDENTAL POISONING; INDUSTRIAL 
PLANTS; OCCUPATIONAL HAZARDS 

Adame:, C.R.; Ziegler, D.K.; Lin, J.T. 11183 Journal of the American Medical Association 250(5):642-643 

Mercury(!+), methyl-, Ion (8 CI); Mercury(!+), methyl- (9 CI) 
22967-92-6 
C-H3-Hg 
MW 216.63 

Cases 
Tissue Exposure Route Range Mean 

9559 231 a) 1-29 ppb a) 9+/-5 ppb 
Blood b) 1-735 ppb b) 14+/-9ppb 

General Information 

a) Maternal, 226 cases 
b) Cord, 226 cases 

Significant positive correlation. Determinations over 5-yr period. 

Nagoya, Japan, 1974-1978. Maternal venous and umbilical cord blood, normal 
deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Koda.ma, K.; Nakata, T. 1984 Archives of Environmental Health 39(1);11-17 
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Mercury(!+), methyl-, Ion (8 CI); Mercury(!+), methyl- (9 CI) 
22067-112-6 
C-H3-Hg 
MW 216.63 

Cases 
Tissue Exposure Route Range Mean 

0660 220 a) Not given a) 20.1+/-6.l ug/g 
Hair Ingestion b) Not given b) 24.5+/-8.0 ug/g 

c) Not given c) 23.6+/-13.6 ug/g 
d) Not given d) 1'.7+/-4.7 ug/g 
e) Not given e) 16.0+/-8.l ug/g 
f) Not given f) 16.7+/-7.0 ug/g 
g) Not given g) 10.5+/-10.6 ug/g 
h) Not given h) 10.1+/-6.4 ug/g 

General Information 

a) 17 Mistassini men, 15.7 ug/g in 62 controls 
b) 11 Mistassini women, 15.3 ug/g in OS controls 
c) 10 Great Whale men, 15.3 ug/g in 6 controls 
d) 3 Great Whale women, 17.0 ug/g in 16 controls 
e) 17 MiataHini men, 10.7 ug/g in 62 control• 
f) 11 Mi•tassini women, 10.3 ug/g in OS controls 
g) 10 Great Whale men, 6.6 ug/g in 6 controls 
h) 3 Great Whale women, 0.3 ug/g in 16 controls 

a-d) 1075-1076, e-h) 1078. All subjects, except controls, had men.sured neuro-
logical abnormalities. 

Adult Cree Indians, northern Quebec, exposed to methyl-Hg through contami-
nated fish 
Ny1tagmus, tremor, poor coordination, poor visual discrimination 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; NEUROLOGIC MANIFESTATIONS; COMPARATIVE EVALUATIONS; METHYL MERCURY COMPOUNDS; FOOD 
CONTAMINATION 
McKeown-Eyseen, G.E.; Ruedy, J. 1083 American Journal of Epidemiology 118( 4) :461-460 

Cases 
Tissue Exposure Route Range Mean General Information 

0661 231 1-47 ppb 1'+/-8 ppb 226 cases 
Placenta 

Nagoya, Japan, U>7...,1078. Normal deliveries. 
AAS 

0662 281 1-28 ppb 8+/-6 ppb 216 cases 
Umbilical cord 

Nagoya, Japan, 197<&-1978. Normal deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 108' Archiv .. of Environmental Health 30(1);11-17 
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Mercury, chloroethyl-
107-27-7 
C2-H6-Cl-Hg 
MW 266.18, MP 102 C 

Cases 
Tissue Exposure Route 

0668 4.0 
Urine Ingestion 

Range 

a) 0-0.06 m g/l 
b) 0.008-0.18 mg/I 
c) 0.008-0.08 mg/I 
d) 0.01-0.26 mg/I 
e) 0.08-0.28 mg/I 
f) 0.20-0.33 mg/I 

Mean General Information 

a) 0.028 mg/I a) Mild poisoning into.It• of 0.6-1 mg/kg body wt 
b) 0.060 mg/I b) Moderate, l.0-2.0 mg/kg 
c) 0.030 mg/I c) Severe 2.0-3.0 mg/kg 
d) 0.006 mg/I d) Mild cases during chelation treatment 
e) 0.166 mg/I e) Moderate during treatment 
f) 0.310 mg/I f) Severe during treatment 

Ate disinfected, cooked seed rice with '8-60 mg Hg/kg. In one co.•• 4..0 mg/kg 
body wt was lethal. All cases improved after chelation therapy. 

Guandong Province China, 2-65 yr olds, farm families 
Diszine11, insomnia, nausea, weakness, emaciation, loss of appetite, diarrhea, 
unconsciousness 
Gingivitus, gingiva pigmentated &i hypertrophied, systolic murmurs, hep-
atomegaly, peripheral muritis, pathological reftexes, ECG abnormalities, 
tetraplegia, hypokalemia 

ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; CHINA; FOOD CONTAMINATION; NEUROLOGIC MANIFESTATIONS; CHELATING AGENTS; URINE; METAL 
POISONING; MERCURY ORGANIC COMPOUNDS; CHLORINE COMPOUNDS; HEALTH HAZARDS 
Zhang, J. 1084. American Journal of Industrial Medicine 5:251:258 

Methane, bromodlchloro-
76-27-4. 
C-H-Br-Cl2 
MW 163.83, MP -67.l C, BP 00 C 

Cases 
Tissue Exposure Route 

0664 a) 0 
Breath b) 8 

Range 

o.) 0.17-0.20 ug/cu m 
b) 0.14-2.20 ug/cu m 

Mean General Information 

a) 0.17 ug/cu m a) Bayonne and Elizabeth, NJ." chemical and oil workers, 4 persons with 
b) Not given no occupational exposure, 1 sewage pl&nt operator 

Median b) Research Triangle Park, NC subjects with no occup&tional exposure. 
Tranamitted primaJ'ily through beverages and water, food relatively 
unimportant exposure route. 

Adult volunteers 
GC-MS 

BREATH; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; NEW JERSEY; NORTH CAROLINA; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC 
COMPOUNDS; VOLATILE ORGANIC COMPOUNDS; BIOLOGICAL MONITORING; DRINKING WATER; FOODS 
Wallace, L.A.; Pellizzari, E.; Hartwell, T.; Rosenzweig, M.; Erickson, M.; Sparacino, C.; Zelon, H. 1084. Environmental Research 35:203-310 
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Methanol 
67-56-1 
C-H4-0 
MW 32.04, MP -97.8 C, BP 64.7 C 

Cases 
Tissue Exposure Route 

9565 l 
Blood Ingestion 

Range 

a) Not given 
b) Not given 
c) Not given 

Mean General Information 

a.) 3.3 mmol/1 a.) After 1st hemodialysi• 
b) 0.34 mmol/1 b) After 2nd hemodia.lysis a.t 15 hr 
c) 0.2 mmol/1 c) After 3rd hemodia.lysis, 16 hr a.fter b) 

Drank 100 ml, 08% purity, initial level estimated SO mmol/1. 

53 yr old woman 
Photophobia at 12 hr 
GO 

AL<JUHOLS; BLOOD; ACCIDENTAL POISONING; UNITED KINGDOM; DELIBERATE EXPOSURE; HEMODIALYSIS; DRUGS 

Sa.us, J.; Sti.nchis. R.; Siguenza, F.; Rubio, V. 1984 Lancet 1(8369):158 

Cases 
Tissue Exposure Route Range Mean General Information 

>-· 
9566 l Not given 220 mg/di After methanol poisoning. Serum la.ct.a.te, 7.2 mmol/1. Anion gap (Na+ + 
Blood K+) - (Cl-+ COOH-), 48 mmol/1. 

32 yr old 
Vomiting, epigastric pain, blurred vision for 24: hr prior to hospital admission. 
At admiBsion, coma completely areflexic with bilateral mydriasi8 &nd B.cidotic 
respira.tion, temperature 35.7 C, systolic blood pressure 80 mm Hg, Dea.th 72 
hr later. 

ACCIDENTAL POISONING; BELGIUM; ADULTS; CASE HISTORIES; BLOOD; BLOOD SERUM; FORENSIC MEDICINE; ALCOHOLS 

Cytryn, E.; Futera.l, B. 1983 Lancet l (8340):56 

Cases 
Tissue Exposure Route Range Mean General Information 

9567 l 0-1.13 g/1 Not given 6 and approximately 30 hr after drinking 500 ml antifreeze, peak at 6 hr. 
Blood, serum Ingestion Successful therapy was: ethanol, hemodia.Jysis, gastric lavage. Toxic level 

considered 0.2 g/I. 

36 yr old ma.n 
Drowsiness, hyperventilation 
Respiratory alkalosis and metabolic a.ddosis 

BLOOD SERUM; DELIBERATE EXPOSURE; UNITED KINGDOM; CASE HISTORIES; HEMODIALYSIS; LAVAGE; METHANOL; ALCOHOLS; ANTIFREEZE 

Vites, N.P.; Pa.yne, C.R.; Gokal, R. 1984 Lancet l (8376):562 
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Methanol 
67-56-1 
C-H4-0 
MW 32.04, MP -97.8 C, BP 6-&.7 C 

Cases 
Tissue Exposure Route 

9568 1 
Blood, serum Ingestion 

Range 

a) Not given 
b) 2.8-3.o& mmol/L 

Mean General Information 

a) 9.7 mmol/L a) 8 hr after ingestion 
b) Not given b) 21-32 hr 

Baby given amoxicillin accidently auspended in methanol/water(70/30 by vol) 

8 mo old, Salt Lake City, UT 
No optical neuropathy 
GC 

BLOOD SERUM; DELIBERATE EXPOSURE; UTAH; INFANTS; METHANOL; ACCIDENTAL POISONING 
Shahangian, S.; Robinson, V.L.; Jennison, T.A. 

Molybdenum 
7439-08-7 
Mo 

198-& Clinica.I Chemistry 30(8):1"13-141" 

AtW 95.04, MP 2622 C, BP 4825 C (approx), VP l mm Hg at 3300 C, 10 mm Hg at 3770 C 

Cases 
Tissue Exposure Route Range Mean 

9569 a) Not given a) 0.0026+/-o.oooo& 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.00275+/-0.0007 
ug/mL 

c) 0.0024+/-0.0004 
ug/mL 

General Information 

a) ln1ulin-treated diabetic• 
b) Non-insulin-treated diabetics 
c} Control non-diabetics 

Collected alter overnight faeting. Significant difference between b) and c). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.l.; Pim, B. 198-& Biological Tra.ce Element Reaea.reh 6:460-487 

Cases 
Tissue Exposure Route Range Mean General Information 

9570 22 a) Not given a) 2.70+/-0.95 ug/g a) Normal tissue 
Breast b) Not given b) 2.45+/-0.67 ug/g b) Neoplaatic 

Dry wt, 3 samples, p=0.15 

Patient• with primary breast carcinoma, samples of normal a.nd neopla•tic 
ti•sue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Rizk, S.L.; Sky-Peck, H.H. 198-& Cancer Research 44:5300-5304. 
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Molybdenum 
7'30-H-7 
Mo 
AtW 06.0,, MP 2822 C, BP '826 C (approx), VP l mm Hg at 8800 C, 10 mm Hg at 8770 C 

Cases 
TiBBue Exposure Route Range Mean General Information 

0671 Ingestion a) Not given a) 12.1+/-6.6 ug/g a) Middle income, 3-5 day1 poet partum, 6 ca1e1 
Breast ftuid b) Not given b) 10.8+/-6.5 ug/g b) Low income, 3-5 days postpartum, 0 ca1e1 

c) Not given c) 10.7+/-8., ug/g c) Middle income, 4-6 w)u post partum, 8 ca.sea 
d) N<'t given d) 7.2+/-5., ug/g d) Low income, 4-6 wk1 postpartum, 8 ca1e1 

Differences not statistically aignifi.c&nt 

Mothers in Hyderabad, India 
NA 

MILK; INDIA; ADULTS; COPPER; MANGANESE; MOLYBDENUM; ZINC; DIETS; LACTATION; NEWBORN; NUTRITIONAL DEFICIENCIES 

D&ng, H.S.; Jainral, D.D.; Somaaundaram, S.; Deshpande, A.; Dacosta, H. 

Neodymium 
7''0-00-B 
Nd 

108" Science of the Total Environment 35: 85-80 

AtW 1''·24, MP apprOJt 1024 C (al•o reported ao 1021 C), BP approx 8000 C (also reported a• 3068 C), VP 400 mm Hg at 2870 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0672 a) l a) Not given a) 67,750 ppb a) Exposed worker, biopsy 
Lung b) 8 b) Not given b) 46.2 ppb b) Unexposed controls, autopsies 

Inhalation 
58 yr old photoengraver, exposed to smoke from carbon arc lamp during 46 
yr. 20-SS yr old control•. Italy 
Worker: dyspnea, cough, cya.nosis (e:ic.tremities), crepita.nt ra.les, pulmona.ry 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardioreepiratory insufficiency 
NA 

0673 a) 1 a) Not given a) 2,376 ppb a) Exposed worker, biopsy 
Lymph node b) 7 b) Not given b) 118 ppb b) Unexposed controls, autopsies 

Inhalation 
58 yr old photoengraver, exposed to smoke from carbon arc lamp during 46 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis, (extremities), crepitant rales, pulmonary 
fibrosis hypertension, cardiac hypertrophy and o'Verloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BJOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 1083 Ch .. t 83(5):780-783 
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Nickel 
74.40-02-0 
Ni 
AtW 58.71, MP 1'66 C, BP 2837 C, VP 10 mm Hg at 2090 C, 100 mm Hg at 2870 C 

Cases 
Tissue Exposure Route Range Mean 

9674' a) 3 a) 0.0-6.4. ppm a) Not given 
Aorta b) 6 b) 0.41-2.1 ppm b) Not given 

c) 7 c) Not given c) 0.50+/-0.20 ppm 
Dry wt Dry wt 

General Information 

a) Sclerotic aorta from metal·worJrer• 
b) Normal aorta from metaJ .. worker1 
c) Normal aorta from non metal .. worker1 

4.5-66 yr old worlrero. Autop1ieo, Japan, 1976-1977. Employed 7-32 yr 
ES 

,.ORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-A 
E 
N 
T• 

i:RALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
~!OKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
reraoka, H. 1118' Archive• of Environmental Contamination and Toxicology 13:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

~675 a) Not given a) 0.017+/-0.002 ug/mL a) In1ulin-treated diabetics 
Blood, pla•ma b) Not given b) 0.016+/-0.007 ug/mL b) Non-in1ulio.-treated diabetics 

c) Not given c) 0.017+/-0.003 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Difference• not significant. 

18-78 yr old1, O><ford, England 
NA; AAS 

lLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-B 
s 
s 
w 

ilUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
ilLVER; TIN; VANADIUM; ZINC 
IJ/ard, N.I.; Pim, B. 1118' Biological Trace Element Research 6:4.60-4.87 

Cases 
Tissue Exposure Route Range Mean General Information 

~676 150 a) Not given a) 2.6+/-0.2 ug/L a) 20 control• 
Blood, serum b) Not given b) 4..6+/-0.3 ug/L b) 20 patient• with myocardial infarction 

c) 2.a+/-0.2-2.s+/-o.2 ug/L c) Not given c) 68 others, range of means 
d) Not given d) 2.2 ug/L d) 56 patients with infarctions, 21-30 hr after last chest pains 

S.E. S.E. Signi6ca.nt differences between a) and b), d) and initial levels. d) estimated 
from graph 

Control• from 80-66 yr olds, 24'% with family history of ischemia. 63 yr old1 
with infarction1, 48 males, 8 females, 64% emoken, 32% family history of is-
chemia. Others .. different diseases, hypertension 
Colorimetry 

•LOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; B 
P. 'AKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 

K :ban, S.N.; Rahman, M.A.; Samad, A. 11184 Clinical Chemi1try 30(6):64.4.-6'8 
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Nickel 
7'40-02-0 
Ni 
AtW 58.71, MP 1455 C, BP 2837 C, VP 10 mm Hg &t 2090 C, 100 mm Hg at 2370 C 

Cases 
Tissue Exposure Route Range Mean 

9577 13 a) 0.01-0.05 umol/l a) 0.02 umol/I 
Blood, whole Inhalation b) Not given b) 0.018 umol/1 

c) Not given c) 0.016 umol/l 
d) Not given d) 0.020 umol/I 

General Information 

a) Welders, 10 cases, daily mean 
b) Controls, 3 cases 
c) Welders, before shift 
d) Welders, a.f'ter shift 

Concentration of Cr and Ni in air correlated with urine levels and with reten-
tion of magnetic dust in lungs. 

Healthy stainleu steel welders, 30+/-6 yr. Employed 13+/-6 yr. Controls in 
same factory but not exposed to fumes. 
AAS 

BLOOD PLASMA; BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CHROMIUM; NICKEL; METALS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; 
INHALATION 
Rahlronen, E.; Junttila, M.-L.; Kalliomaki, L.j Olkinouora, M.; Koponen, M.; Kalliomaki, K. 1983 International Archives of Occupational and Environmental Health S2:243-2SS 

Cases 
Tissue Exposure Route Range Mean General Information 

9578 22 a) Not given a) 0.96+/-0.47 ug/g a) Normal tissue 
Breast b) Not given b) l.27+/-0.59 ug/g b) Neopla•tic 

Dry wt, 3 samples, p=0.04 

Patients with primary breast carcinoma, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray fluorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Rizk, S.L.; Sky-Peck, H.H. 1984 Cancer Research 44:5390-5394 

Cases 
Tissue Exposure Route Range Mean General Information 

9579 96 a) <o.Ol-0.13 mg/kg a) 0.06 +or- 0.03 mg/kg a) Females 
Liver b) <o.Ol-0.19 mg/kg b) 0.07 +or- 0.05 mg/kg b) Males 

Autopsies. Levels generally lower than those in other other countries. No ma-
jor regional variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Pickston, L.; Lewin, J.F.; Drysda.le, J.M.; Smith, J.M.; Bruce, J. 1983 Journal of Analytical Toxicology 7:2-6 
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Nickel 
7440-02-0 
Ni 
AtW 58.71, MP 1455 C, BP 2837 C, VP 10 mm Hg at 2000 C, 100 mm Hg at 2370 C 

Cases 
Tissue Exposure Route Range Mean 

0680 18 a) s .. 47 ug/g creatinine a) 16 ug/g creatinine 
Urine Inhalation b) 10-54 ug/ g creatinine b) 28 ug/ g creatinine 

c) 4-11 ug/g creatinine c) 6 ug/ g creatinine 

General Information 

a) Wlr 1-3 after 3 wlr holiday 
b) Wlr 4-12 
c) Nonexposed controls, wk 4-12 

32 ug/cu m in workplace air. No significant differences between smok-
ers/nonsmokers. 

28-60 yr old battery factory workers, Sweden. 2-29 yr employment. 22-48 yr 
old controls. 
ETA 

SWEDEN; ADULTS; KIDNEY DISEASES; METAL POISONING; URINE; COMPARATIVE EVALUATIONS; NICKEL; INDUSTRIAL ATMOSPHERES; OCCUPATIONAL EXPO-
SURE 
Hassler, E.; Lind, B.; NilHon, B.; Piscator, M. 1983 Annal• of Clinical and Laboratory Science 13(3) :217-224 

Cases 
Tissue Exposure Route Range Mean General Information 

06Sl 8 a) 7 .8-26.6 ug a) 11.5 ug a) Welders, 10 cases, daily mean 
Urine Inhalation b) Not given b) 6.2 ug b) Controls, 3 cases 

c) Not given c) 12.0 ug c) Welders, before shift 
d) Not given d) 12.6 ug d) Welders, after shift 

/g creatinine / g creatinine Concentration of Cr and Ni in air correlated with urine levels and with reten-
tion of magnetic dust in lung1. 

Healthy stainless •teel welders, 39+/-6 yr. Employed 13+/-6 yr. Control• in 
same factory but not exposed to fumes. 
AAS 

BLOOD PLASMA; BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CHROMIUM; NICKEL; METALS; BIOLOGICAL MONITORING; INDUSTRIAL ATMOSPHERES; 
INHALATION 
Rahkonen, E.; Junttila, M.-L.; Kalliomaki, L.; Olkinouora, M.; Koponen, M.; Kalliomaki, K. 

Nitrate 
14797-66-8 
N-03 
MW 62.01 

Tissue 

9682 
Blood 

Cases 
Exposure Route Range 

13-18+/-1.9 mg/kg 

NITRATES; URINE; SALIVA; BLOOD; MEASUREMENT METHODS 

16 mg/kg 

Bull, B.J.; Hotchkiss, J.H. 1984 Food a.nd Chemical Toxicology 22(2):106-108 

Mean 

1983 International Archives of Occupational and Environmental Health 52:24.3-255 

General Information 

6 replicate analyses. Coefficient of variation=12% 

GO 
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Nitrate 
14707-66-8 
N-03 
MW 62.01 

Tissue 

0683 
Saliva 

Cases 
Exposure Route 

&) 1 
b) 1 
c) 1 
d) 1 
•) 1 

lngeetion 

Range 

&) 21-109 ug/ml 
b) Not given 
c) 4.0, 80 ug/ml 
d) Not given 
e) 36-110 ug/ml 

Mean General Information 

a) Not given &) Ch&llenge doses of K-nitr&te=26-l 70 mg 
b) 06 ug/ml b) Do••=l70 mg 
c) Not given c) Do•••=lOO, 170 mg 
d) 60 ug/ml d) Dose=lOO mg 
e) Not given e) Do•••=26-100 mg 

Dosed after 72 hr of nitrate-free dieta. Max level1 a0 ... 60 min after dosing, de-
creasing to almoat 0 after 6 hr. 

Healthy adult volunteer• 

NITRATES; NITRITES; URINE; SALIVA; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; FOOD ADDITIVES 
Bartholomew, B.; Hill, M.J. 1084. Food &nd Chemic&! Toxicology 22(10):780-796 

Cases 
Tissue Exposure Route Range Mean General Information 

Of>H 16-17+/-0.37 mg/kg 17 mg/kg 6 replicate analy1e1. Coefficient of variatioll=2.2% 
Saliva 

GC 
NITRATES; URINE; SALIVA; BLOOD; MEASUREMENT METHODS 

Bull, B.J.; Hotchkiss, J.H. 1984. Food &nd Chemic&! Toxicology 22(2):106-108 

Cases 
Tissue Exposure Route Range Mean General Information 

9686 &) 1 &) Not given &) 60-66% a) Ch&llenge dooe1 of K-nitr&te=26-l 70 mg 
Urine b) l b) Not given b) 66-70% b) Do••=60-170 mg 

c) 1 c) Not given c) 60-61% c) Do•••=lOO, 170 mg 
d) 1 d) Not given d) 60-62% d) Do•••=60, 100 mg 
•) l e) Not given e) 68-73% e) Do•••=26-100 mg 
f) l f) Not given f) 68-70% f) Dooes=SO, 100 mg 

lnge•tion Doaed after 72 hr of nitrate-free diets. Percentage of doae recovered in 24 hr 
following challenge. Max levela fr..6 hr after dosing, decreaaing to baaeline 
within 24 hr. 

Healthy adult volunteer. 

NITRATES; NITRITES; URINE; SALIVA; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; FOOD ADDITIVES 

Butholomew, B.; Hill, M.J. 1084. Food &nd Chemic&! Toxicology 22(10):789-706 

Cases 
Tissue Exposure Route Range Mean General Information 

96S6 5.3-i>.8+/-0.18 mg/kg 5.5 mg/kg 6 replica.te ana.lyaea. Coefficient of va.ria.tion=3.3% 
Urine 

GC 
NITRATES; URINE; SALIVA; BLOOD; MEASUREMENT METHODS 

Bull, B.J.; Hotchkiss, J.H. 1984. Food and Chemic&! Toxicology 22(2):106-108 

t-.) 
~ 
OD 



Nitrite 
14797-65-0 
N-02 
MW 30.00 

Tissue 

9587 
Saliva 

Cases 
Exposure Route 

a) 1 
b) 1 
c) 1 
d) 1 
•) 1 

Range 

a) 17-98 ug/ml 
b) Not given 
c) 1'0, 285 ug/ml 
d) Not given 
e) 0-8 ug/ml 

Mean General Information 

a) Not given a) Challenge doses of K-nitrate=:15-l 70 mg 
b) 120 ug/ml b) Dose=l70 mg 
c) Not given c) Dooes=lOO, 170 mg 
d) 51 ug/ml d) Dose=lOO mg 
e) Not given e) Dooeo=25-100 mg 

Dosed after 72 hr of nitrate-free diets. Max levels 30-60 min after dosing, de-
creasing to almost 0 after 5 hr. 

Healthy adult volunteer• 

NITRATES; NITRITES; URINE; SALIVA; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; FOOD ADDITIVES 

Bartholomew, B.; Hill, M.J. 1984. Food and Chemica.1 Toxicology '.12(10):789-705 

Cases 
Tissue Exposure Route Range Mean General Information 

0588 a) f, a) <1-3 ug/I a) Not given a) Lab workers handling nitrosam ine1 
Saliva b) 9 b) <1-10 ug/I b) Not given b) Other lab worlreu 

c) 10 c) <1-5 ug/I c) Not given c) Non-lab worker• 
Ingestion After meal, no fish, cured meat, fruit (excludes a1corbic acid) 

26-50 yr old nonsmokers 
GC-MS 

ADULTS; UNITED KINGDOM; BLOOD; COMPARATIVE EVALUATIONS; FOODS; MEAT; VEGETABLES; DIETS; ENVIRONMENTAL EXPOSURE; DELIBERATE EXPOSURE; 
OCCUPATIONAL EXPOSURE 
Gough, T.A.; Webb, K.S.; Swann, P.F. 

Nitrogen 
77:z7-37-9 
N 

1083 Food and Chemical Toxicology 21(2):151-156 

AtW 14.0067, MP -210.01 C, BP -105.70 C, VP 34. atm at ·lf.6.9 C 

Cases 
TiBBue Exposure Route Range Mean 

0580 a) 15 a) Not given a) 3.1+/·0.2 g/10 hr 
Urine b) 15 b) Not given b) 5.f.+/-0.5 g/10 hr 

Ingestion S.E. 

General Information 

a) Control• 
b) Hyperlrinetic, p<0.01 

Study auggests possible difference• in protein metaboli•m which may be u•e .. 
ful in •creening and categorising hyperkinetic children. 

White male•, 8-10 yr, Philadelphia area 
Spectroacopy 

URINE; NITROGEN; PENNSYLVANIA; CHILDREN; BIOINDICATORS; BEHAVIOR DISORDERS; METABOLISM 

Stein, T.P.; Sa.mma.ritano, A.M. lQBf. America.n Journal of Clinical Nutrition SO: 520-52• 
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Orotlc acid (8 CI); 4-Pyrlmldinecarboxylic acid, 1,2,3,6-tetrahydro-2,6-dloxo- (9 CI) 
66-86-1 
C6-H.f.-N:l-0.f. 
MW 166.10, MP 3.f.6-3.f.6 C 

Cases 
Tissue Exposure Route Range Mean General Information 

116110 211 l to 26% 10.6% (62.f.+/-166 mg, % of 6 g dose, measured as orotate. Excretion peak at -'hr, complete at 8 hr 
Urine Ingestion S.E.) In separate study of 4 of above subjects doeed with 1, 3 and 6 g, excretion 

was proportional to dose. 

10 men, 10 women (healthy 22-62 yr old, all university students and employ-
eeo). 
HPLC 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ILLINOIS; ADULTS; COMPARATIVE EVALUATIONS; CHOLESTEROLS; PHOSPHORUS; METABOLITES 

Robin1on, J.L.; Dombrowski, D.B. 1083 Nutrition Research 3:.f.07-.f.15 

Oxalic acid (8 CI); Ethanedlolc acid (9 CI) 
l.f..f.-6:1-7 
C:l-H:l-0.f. 
MW 110.0.f., MP 101-10:1 C, BP 160 C (oublimeo) 

Cases 
Tissue Exposure Route Range 

116111 l O • .f.6-0.57 mmol/2.f. hr 
Urine Ingestion 

URINE; DELIBERATE EXPOSURE; DIETS 

Mean 

Not applicable 

Prenen, J.A.C.; Boer, P.; Mees, E.J.D. 1118.f. American Journal of Clinical Nutrition 40:1007-1010 

Paraxanthlne (8 CI); lH-Purlne-2,6-dlone, S,7-dlhydro-1,7'-dlmethyl- (9 CI) 
611-611-6 
C7-H8-N.f.-02 

Cases 
Tissue Exposure Route Range Mean 

11611:1 113 0-3.2 ug/ml 0.67+/-0 . .f.76 ug/ml 
Blood 

General Information 

R&nges of means after 4 ingestion experiments using oxalate-rich meals: one 
each of spinach, rhubarb, Ca-oxalate, Na-oxalate (oxalate content S.8-10.S 
mmol per meal). 2.4% absorbed, mostly in the proximal small bowel. 

Healthy 87 yr old, body surface area 1.55 sq m 
Colorimetry 

General Information 

From umbilicial cord blood, sampled at delivery. Ne• a.1say for caffeine and 
metabolites. Results suggest fetal exposure to caffeine and dimethylxanthenes 
higher than previously indicated. 

Newborn, Leeds Ma.ternity Hospita.l, Leeds, UK 
HPLO 

FETAL BLOOD; ENVIRONMENTAL EXPOSURE; FETUS; CAFFEINE; THEOPHYLLINES; BIOACCUMULATION; PREGNANCY; DRUGS 

Hartley, R.; Cookman, J.R.; Smith, I.J. 108.f. Journal of Chromatography 306:191-203 
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Phenol 
108-06-2 
06-H6-0 
MW 04.11, MP 4.0.86 C, BP 182 C, VP 1 mm Hg at 4.0.1 C 

Cases 
Tissue Exposure Route Range 

0608 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, meta.ho-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN· 
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadl, A.J. 1088 Priority Toxic Pollut&nts in Human Urine: Their Occurrence and Analysis, Aug. 1983, 60 p 

Phenol, p-nliro- (8 CI); Phenol, 4-nltro- (9 CI) 
100-02-7 
06-H6-N-08 
MW 1811.11, MP 114..11-116.6 C, BP 279 C (decomp) 

Cases 
Tissue Exposure Route Range 

116114. 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, meta.ho-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocidea, p-nitrophenol, simple phenol•, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1988 Priority Toxic Pollutant• in Human Urine: Their Occurrence and Analyais, Aug. 1083, 60 p 

Phenol, pentachloro-
87-86-6 
08-H-Cl6-0 
MW 288.36, MP 190-191 C, BP 300-310 C (decomp), VP 40 mm Hg at 211.2 C 

Cases 
Tissue Exposure Route Range Mean General Information 

116116 a) Ill a) Not detectable-277 ng/g a) 34+/-4.8 ng/g a) Kingaton 
Adipooe b) 84. b) Not detectable-188 ng/g b) 22+/-22 ng/g b) Ottawa 

Single aamples from greater omentum of each cadaver. In general, reaidue val-
uea in entire survey of 20 compounds slightly higher in Kingaton. No signifi.-
cant differences by sex. 

Autopsies, unembalmed cadavers, 11/79-1/31, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 
Willia.ms, D.T.; LeBel, G.L.; Junkins, E. 1984. Journal of Toxicology a.nd Environmental Health 13:19-29 
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Phenol, pentachloro-
87-86-5 
06-H-015-0 
MW 266.36, MP 100-101 C, BP 300-310 C (decomp), VP of.O mm Hg at 211.2 C 

Cases 
Tissue Exposure Route Range Mean 

0506 a) 31 a) Not given a) 241+/-232 ppb 
Blood, eerum b) of.O b) Not given b) 714+/-383 ppb 

c) 351 c) Not given c) 58+/-15 ppb 
Inhalation 
Dermal 

General Information 

a.) Worker• exposed to airborne levels of 5+/-8 ppb 
b) Workers exposed to dermal levels of 6+/-0 ppb 
c) Workers with no immediate exposure 

Sawmill workers 
GO 

BLOOD SERUM; URINE; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL DISEASES; CHLORINATED HYDROCARBONS; PENTACHLOROPHENOL; BIOAC-
CUMULATION; BIOLOGICAL MONITORING; FORESTRY; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL POLLUTION; INHALATION; OCCUPATIONAL 
HAZARDS; SMOKING 

Embree, V.; Enar1on, D.A.; Chan-Yeung, M.; DyBunico, A.; Dennis, R.; Leach, J. 198of. Clinical Toxicology 22(4):317-3211 

Cases 
Tissue Exposure Route Range Mean General Information 

06117 " a) Not given a) 27.8 ppm a) Worker A 
Blood, •erum Inhalation b) Not given b) 30.2 ppm b) Worker B 

Dermal c) Not given c) 211.2 ppm c) Worker C 
d) Not given d) 20.8 ppm d) Supervi11or 

Wood preservative manufacturing plant employees 
Weakness, vomiting, diaphorc1i1, hypcrpyrexia, abdominal pain 

ADULTS; NERVOUS SYSTEM DISEASES; URINE; BLOOD SERUM; INDUSTRIAL MEDICINE; PENTACHLOROPHENOL; PESTICIDES; ACCIDENTAL POISONING; INDUS-
TRIAL ATMOSPHERES; INDUSTRIAL PLANTS; OCCUPATIONAL EXPOSURE 
Wood, S.; Rom, W.N.; White, G.L.; Logan, D.C. 1083 Journal of Occupational Medicine 25(7):527-530 

Cases 
Tissue Exposure Route Range Mean General Information 

116118 21 0.03-2.83 ug/kg 0.68+/-0.05 ug/kg 20 ml samples. Possible environmental sources discuued. 
Milk 

Nursing mothers in Upper Bavaria., 1070-1081 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; GERMANY; ADULTS; PENTACHLOROPHENOL; FUNGICIDES 
Gehefugi, I.; Korte, F. 1083 Chemoophere 12(7/8):1055-1060 

Cases 
Tissue Exposure Route Range Mean General Information 

115011 a) 31 a) Not given a) of.5+/-15 ppb a) Workers exposed to airborne levels of s+/-8 ppb 
Urine b) of.0 b) Not given b) 105+/-18 ppb b) Workers exposed to dermal levels of 6+/-0 ppb 

Inhalation 
Sawmill workers Dermal 
GO 

BLOOD SERUM; URINE; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL DISEASES; CHLORINATED HYDROCARBONS; PENTACHLOROPHENOL; BIOAC-
CUMULATION; BIOLOGICAL MONITORING; FORESTRY; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL POLLUTION; INHALATION; OCCUPATIONAL 
HAZARDS; SMOKING 

Embree, V.; Enarson, D.A.; Chan-Yeung, M.; DyBunico, A.; Dennis, R.; Leach, J. 198of. Clinical Toxicology 22(4):317-320 
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Phenol, pentachloro-
87-86-5 
C6-H-Cl5-0 
MW 266.36, MP 100-101 C, BP 3011-310 C (decomp), VP •o mm Hg at 211.2 C 

Cases 
Tissue Exposure Route Range 

0600 
Urine 

Mean General Information 

Review. General information, reported level•, sources of exposure, metabo-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, &nd toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZEN ES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 11183 Priority Toxic Pollutant• in Human Urine: Their Occurrence and Analy1i1, Aug. 11183, 60 p 

Cases 
Tissue Exposure Route Range Mean General Information 

0601 • a) Not given a) 10.0 ppm a) Worker A 
Urine Inhalation b) Not given b) 13.8 ppm b) Worker B 

Dermal c) Not given c) 13.6 ppm c) Worker C 
d) Not given d) 2.5 ppm d) Supervisor 

Wood preservative manufacturing plant employees 
Weakness, vomiting, diaphore1i1, hyperpyrexia, abdominal pain 

ADULTS; NERVOUS SYSTEM DISEASES; URINE; BLOOD SERUM; INDUSTRIAL MEDICINE; PENTACHLOROPHENOL; PESTICIDES; ACCIDENTAL POISONING; INDUS-
TRIAL ATMOSPHERES; INDUSTRIAL PLANTS; OCCUPATIONAL EXPOSURE 
Wood, S.; Rom, W.N.; White, G.L.; Logan, D.C. 11183 Journal of Occupational Medicine 25(7):527-530 

Phenol, tert-butyl-4-methoxy- (8 CI); Phenol, (l,l-dimethylethyl)-4-methoxy- (9 CI) 
25013-16-5 
Cll-Hl6-02 
MW 180.27, MP •8-63 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0602 • a) a.a+/-11.3 ng/ml- a) Not given a) At 1'2.5+/-56.8 and 360 min after 5 mg dose 
Blood, pla.sma Ingestion undetectable b) Not given b) At 108.75+/-61.7 and 720 min after 30 mg do .. 

b) 73.03+/-32.0 ng/ml- Ranges of means. Compound given in olive oil capsule. Similar concentration 
undetectable profiles in a) and b). New assay. Some values estimated from figure. 

H ealt.hy volunteers 
GO/MS 

11603 • a) 16-30% a) Not given a) Cumulative excretion of total BHA 0-2• hr after 6 mg dose. About 0.03% 
Urine Ingestion b) 15-22% b) Not given free BHA 

b) 30 mg dose 
Compound given in olive oil. New assay. 

Healthy volunteers 
GO/MS 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; MEASUREMENT METHODS; FOOD ADDITIVES; FOOD PRESERVATIVES; METABOLISM 

Castelli, M.G.; Benfenati, E.; Pastorelli, R.; Salmona, M.; Fanelli, R. 1118' Food and Chemical Toxicology 22(11):901-110• 
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Phenol, tetrachloro-
25167-83-3 
C6-H2-Cl4-0 

Cases 
Tissue Exposure Route 

0604 a) 31 
Blood, serum b) 40 

c) 351 
Inhalation 
Dermal 

0606 a) 31 
Urine b) 40 

Inhalation 
Dermal 

Range 

a) Not given 
b) Not given 
c) Not given 

a) Not given 
b) Not given 

Mean General Information 

a) 112+/-136 ppb a) Workers exposed to airborne levels of 31+/-20 ppb 
b) 204+/-02 ppb b) Workers exposed to dermal levels of 20+/-26 ppb 
c) 26+/-7 ppb c) Workers with no immediate exposure 

Sawmill workeu 
GC 

a) os+/-43 ppb a) Workers exposed to airborne levels of 31+/-20 ppb 
b) 125+/-20 ppb b) Workers exposed to dermal levels of 20+/-26 ppb 

Sawmill workers 
GC 

BLOOD SERUM; URINE; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL DISEASES; CHLORINATED HYDROCARBONS; PENTACHLOROPHENOL; BIOAC-
CUMULATION; BIOLOGICAL MONITORING; FORESTRY; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL POLLUTION; INHALATION; OCCUPATIONAL 
HAZARDS; SMOKING 

Embree, V.; Enarson, D.A.; Cha.n .. Yeung, M.; DyBunico, A.; Dennis, R.; Leach, J. 1084 Clinical Toxicology 22(4):317-320 

Phenol, 2,2'-methylenebls(3,4,6-trlchloro-
70-a0-4 
Cl3-H6-Cl6-02 
MW 406.02, MP 164-165 C 

Cases 
Tissue Exposure Route Range 

0606 28 a) <100-042 ng/ml 
Blood, serum Vaginal b) <100-617 ng/ml 

Mean General Information 

a) Not given a) Sampled once 30 min after delivery 
b) Not given b) Mixed cord serum, sampled at delivery, same subjects. 1/2 teaspoon (3% 

solution), as glove lubricant for vaginal examinations during labor. 2-
11 examinations/1mbject. Labor >4 hr duration correlated significantly 
with presence of detectable levels (> 100 ug/ml). 

Women in active labor, at term, Texas 
GC 

BLOOD SERUM; DELIBERATE EXPOSURE; ENVIRONMENTAL EXPOSURE; TEXAS; ADULTS; NEWBORN; HEXACHLOROPHENE; HEALTH HAZARDS; PREGNANCY; 
TRANSPLACENTAL TRANSFER 
Strickland, D.M.; Leonard, R.G.; Stavchansky, S.; Benoit, T.; Wilson, R.T. 1983 American Journal of Obstetrics and Gynecology 14.7: 76g-772 
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Phenol, 2,3-dichloro-
576-24-9 
C6-H4-C12-0 
MW 163.00, MP 57-59 C 

Cases 
Tissue Exposure Route 

9607 
Urine 

Range Mean General Information 

Review. General information, reported level11, 11ource1 of exposure, metabo .. 
lites, and methods of a.nalysis for: phthalate ester pla11ticizer11, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Ana.Jysis, Aug. 10-83, 60 p 

Phenol, 2,3,4,5-tetrachloro
.,,901-61-s 
C6-H2-Cl4.-0 
MW :131.89, MP 116-117 C 

Cases 
Tissue Exposure Route 

9608 a) 91 
Adipose b) 84. 

Range 

a) Not detected-22 ng/g 
b) Not detected-22 ng/g 

Mean General Information 

a) 6+/-3 ng/g a) Kingston 
b) 7+/-4. ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. In general, re•idue val· 
ues in entire survey of 20 compounds slightly higher in Kingston. No signifi .. 
cant differences by sex. 

Autopsies, unembalmed c&davers, 11/70-1/31, King1ton, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada.. Age ranges 7-88 yr, 16-01 yr, respectively. 
GC/MS 

<DIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION A 
w Yilliams, D.T.; LeBel, G.L.; Junkins, E. 1984. Journal of Toxicology and Environmental Health 13:19-2~ 

Cases 
Tissue Exposure Route Range Mean General Information 

~609 Review. General information, reported levels, sources of exposure, metabo-
Urine lites, and methods of analysis for: phthalate ester plaaticizers, chlorophenoxy 

acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediob, and toluene. 

'RINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-u 
II 
z 
F 

~G; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
atiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: T~eir Occurrence and Analysis, Aug. 1083, 60 p 
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Phenol, 2,S,4,6-tetrachloro-
68-110-l 
C6-Hl-Cl.&-O 
MW :181.11, MP 611-70 C, :188 C (decomp), VP 1 mm Hg at 100.0 C 

Cases 
Tissue Exposure Route Range 

11610 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, a.nd methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocidea, p-nitrophenol, simple phenols, hen-
zenediola, &Dd toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 111S8 Priority Toxic Pollutant• in Human Urine: Their Occurrence and Analyaia, Aug. 1083, 60 p 

Phenol, 2,4-dlchloro-
1 :io-s8-l 
C6-H"-Cll-O 
MW 168.0, MP .&6 C, BP :1011-:110 C 

Cases 
Tissue Exposure Route 

11611 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, and methods of analy1i1 for: phthalate eater plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p ... nitrophenol, 1imple phenol1, hen-
•enediol•, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 11188 Priority Toxic Pollutant• in Human Urine: Their Occurrence and Analy•i•, Aug. 1083, 60 p 

Phenol, 2,4,6-trlchloro-
116-116-.& 
C6-H8-Cl8-0 
MW 1117.6, BP :16:1 C, VP 1 mm Hg at 72 C 

Cases 
Tissue Exposure Route 

1161:1 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of expo1ure, metabo ... 
lite1, and methods of analy1i1 for: phthalate eater pla•ticisera, chlorophenoxy 
acid herbicides, chlorophenol biocides, p ... nitrophenol, simple phenol1, hen-
•enediol1, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1083 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 
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Phenol, 2,4,6-trlchloro
aa-06-2 
C6-H3-Cl3-0 
MW 1117.6, MP 68 C, BP 244..6 C, VP 1 mm Hg at 76.6 C 

Cases 
Tissue Exposure Route Range 

11618 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 11183 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 

Phenol, 2,6-dlchloro-
87-66-o 
C6-H4-Cl2-0 
MW 163.00, MP 68-60 C, BP 210-220 C at 740 mm Hg, VP 1 mm Hg at 60.6 C 

Cases 
Tissue Exposure Route Range 

0614 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, meta.ho-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenedioll1, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1088 Priority Toxic Pollutant• in Human Urine: Their Occurrence and Analy•is, Aug. 1083, 60 p 

Phenol, :S,4-dichloro
o6-77-2 
C6-H4-Cl2-0 
MW 163.00, MP 68 C, BP 263.6 C at 767 mm Hg 

Cases 
Tissue Exposure Route 

0616 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lite•, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 
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Phenol, 3,4,5-trichloro-
600-10-8 
C6-H3-Cl3-0 
MW 107.<&5, MP 101 C, BP 211-277 C at 7<&6 mm Hg 

Cases 
Tissue Exposure Route 

0616 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 

Fatiadi, A.J. 1083 Priority Toxic PoJluta.nts in Huma.n Urine: Their Occurrence and Analysis, Aug. 1983, 60 p 

Phosphine (VAN) 
7S03-61-:1 
H8-P 
MW 8<&.0<&, MP -13:1.6 C (aloo reported ao -138.6 C), BP -87.6 C, VP 40 mm Hg at -120.<& C 

Cases 
TiBBue Exposure Route Range Mean 

0617 1 Not given 0.6 ng/mL 
Blood Ingestion 

0618 1 Not given 3 ng/g 
Liver Ingestion 

0610 1 Not given 3000 ng/g 
Stomach Ingestion 

General Information 

Post mortem, after unknown quantity Al phosphide (Phostoxin) tablets 
Phosphide particle• absorb~d from a.limenta.ry tract, converted into phosphine 
by acidification of samples. 

27 ... yr old poisoning victim 
GO/Nitrogen pho1phoru11 detector 

Post mortem, after unknown quantity Al phosphide (Phostoxin) tablets 
Phosphide particles absorbed from a.limentary tract, converted into phosphine 
by acidification of samples. 

27 ... yr old poisoning victim 
GO/Nitrogen pho1phorus detector 

Post mortem, after unknown quantity Al phosphide (Phostoxin) tablets 
In stomach and contents. Phosphide particles converted into phosphine by 
acidification of samples. Presence confirmed by colorimetry and GC/MS. 

27-yr old poisoning victim 
GO/Nitrogen phosphorus detector 

BLOOD; LIVER; STOMACH; URINE; DELIBERATE EXPOSURE; AUTOPSIES; CADAVERS; CASE HISTORIES; ALUMINUM 

Chan, L.T.F.; Delliou, C.D.; Geyer, R. 1083 Journal of Analytical Toxicology 7:166-167 
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Phosphoric acid, diethyl ester 
598-02-1 
C6-Hll-O•-P 
MW 15•.10, BP 203.3 C 

Cases 
Tissue Exposure Route 

0620 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, metabo .. 
lites, and methods of &nalysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatia.di, A.J. 1083 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 

Phosphoric acid, dimethyl ester 
813-18-5 
C2-H1-0•-P 
MW 126.05, BP ln-176 (decomp) 

Cases 
Tissue Exposure Route 

9621 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, meta.ho .. 
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1083 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1983, 60 p 

Phosphoric acid, 2,2-dichlorovinyl dimethyl ester (8 CI); Phosphoric acid, 2,2-dichloroethenyl dimethyl ester (9 CI) 
62-13-1 
C•-H1-Cl2-06-P 
MW 220.08, BP 120 C at 14, mm Hg 

Cases 
Tissue Exposure Route Range Mean General Information 

9622 3 a) 0.32-1.39 ug a) Not given a) 3 hr 
Urine Inhalation b) 0-0.H ug b) Not given b) 6 hr 

c) Not detected c) Not detected c) 18 hr 
Times after application to 4 homes. Total of 230-330 g as aerosol, 40-50 g as 
emulsion spray. Ranges of means. Mean residues on back, chest, respirator of 
operators 75, 40.9 1 7.02 ug/sq ft respectively 

Pest control opera.tors 
GC 

URINE; COMPARATIVE EVALUATIONS; INSECTICIDES; ADULTS; HEALTH HAZARDS; INHALATION; OCCUPATIONAL HAZARDS; PESTICIDE RESIDUES; PESTICIDES 

Da.s, Y.T.; Taska.r, P.K.; Brown, H.D.; Cha.ttopadhyay, S.K. 1083 Toxicology Letters 17:05-99 

t.:I 
00 
co 



Phosphorodithioic acid, O,O-dimethyl ester 
756-80-0 
C2-H7-02-P-S2 
MW 158.18 

Cases 
Tissue Exposure Route Range 

0623 
Urine 

Mean General Information 

Review. General information, reported levels, 1ource1 of exposure, metabo-
lite1, and methods of analysis for: phtha.late ester pla•ticiaer•, chlorophenoxy 
acid herbicides, chlorophenol biocide1, p-nitrophenol, simple phenol•, hen-
:u:nediol1, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutant• in Human Urine: Thei.r Occurrence and Analysis, Aug. 1083, 60 p 

Phosphorothiolc acid, O,O-dlethyl ester 
2465-65-8 
C4-H 11-03-P-S 
MW 170 

Tissue 

0624. 
Urine 

Cases 
Exposure Route Range Mean General Information 

Review. General information, reported levels, 1ource• of exposure, metabo-
lites, and methods of a.nalysis for: phthalate ester pla1ticiser1, cblorophenoxy 
acid herbicides, chlorophenol biocides, p ... nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1083 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 

Phosphorothlolc acid, 0,0-dlethyl 0-(3,5,6-trlchloro-2-pyrldyl) ester (8 CI); Phosphorothlolc acid, O,O-dlethyl 0-(3,5,6-trlchloro-2-pyrldlnyl) ester 
(9 CI) 
2021-88-2 
CO-H l l-Cl3-N-03-P-S 
MW 350.57, MP 4.1-4:1 C 

Cases 
Tissue Exposure Route 

0625 1 
Blood, plasma Ingestion 

Range 

Not applicable 

Mean General Information 

<ao ng/g 1.6-:18 hr. Not detected at 30 hr. Ingested 1200 mg/lrg chlorophenoxy acetic 
acids (360 mL Dextol, 360 mL Weed-B-Gone M, few granules D-Con concen .. 
trate). Patient died at 30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
sion, oliguria. Death after episodes of asystole. 
Congested, edematous lungs, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

(next pa.ge) 

N 

8 



Phosphorothloic acid, 0,0-diethyl 0-(8,5,6-trichloro-2-pyridyl) ester (8 CI); Phosphorothioic acid, 0,0-diethyl 0-(8,5,6-trlchloro-2-pyrldinyl) ester 
(9 CI) 
21121-88-2 
Cll-H l l-Cl3-N-03-P-S 
MW 350.57, MP U-42 C 

Cases 
Tissue Exposure Route 

11626 1 
Brain Ingestion 

0627 1 
Kidney Ingestion 

0628 l 
Liver lnge•tion 

116211 1 
Pancrea1 lnge•tion 

Range 

a) Not given 
b) Not given 

Not given 

Not given 

Not given 

(continued) 

Mean General Information 

a) 111.0 ng/g a) Gray matter (frontal lobe) 
b) 674.6 ng/g b) White matter (frontal lobe) 

Postmortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (360 mL Dex-
tol, 360 mL Weed-B-Gone M, few granule• D-Con concentrate). Patient died 
at 30 hr. 

28 yr old male, committed ouicide, CA 
Coma, myoclonu•, pinpoint pupils, cardiac arrhythmiaa, progreaaive hypoten .. 
aion, oliguria. Death after epiaode1 of asyatole. 
Congested, edematous lungs, denuded duodenal mucoaa with recent hemor-
rhage, diffu•e mild Jiver necroaia. 
HPLC;GC 

U5.6 ng/g Postmortem. Not detected at 30 hr. lngeoted 1200 mg/kg chlorophenoxy 
acetic acida (360 mL Dextol, 860 m.L Weed-B-Gone M, few granule• D-Con 
concentrate). Patient died at 30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonua, pinpoint pupil•, cardiac arrhythmia•, progre•1ive hypoten-
a:iou., oliguria. Death after epi•odea: of a•y•tole. 
Conge1ted, edematou• lunge, denuded duodenal muco1a with recent hemor-
rhage, diffuse mild liver necro1i1. 
HPLC;GC 

4187.0 ng/g Postmortem. Not detected at 30 hr. Ingeoted 1200 mg/kg chlorophenoxy 
acetic acid1 (360 mL Dextol, 860 mL Weed-B-Gone M, few granule• o ... con 
concentrate). Patient died at 80 hr. 

26 yr old male, committed •uicide, CA 
Coma, myoclonu1, pinpoint pupils, cardiac arrhythmia•, progressive hypoten-
1ion, oliguria. Death alter epi•ode1 of a1y•tole. 
Conge•ted, edematou• lung•, denuded duodenal muco1a with recent hemor-
rhage, diffu1e mild liver necrosi1. 
HPLC;GC 

2373.2 ng/g Pootmortem. Not detected at 30 hr. Ingeoted 1200 mg/kg chlorophen00<y 
acetic acid• (860 mL Dextol, 360 mL Weed-B ... Gone M, few granule• D-Con 
concentrate). Patient died at 80 hr. 

26 yr old male, committed •uicide, CA 
Coma, myoclonu•, pinpoint pupil•, cardiac arrhythmia•, progre•1ive hypoten-
1ion, oliguria. Death after epi•ode1 of awy1tole. 
Conge•ted, edematoue lunge, denuded duodenal mucosa with recent hem.or ... 
rhage, diffu•e mild liver necro•i111. 
HPLC;GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
Osterloh, J.; Lotti, M.; Pond, S.M. 1083 Journal of Analytical Toxicology 7:125-120 
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Phosphorothloic acid, O,O-dimethyl ester 
1112-38-5 
C2-H7-08-P-S 
MW 28' 

Cases 
Tissue Exposure Route 

0630 
Urine 

Range Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, and methods of analysis for: phthalate ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 

Phosphorothioic acid, O,O-dimethyl 0-(4-nitro-m-tolyl) ester (8 CI); Phosphorothioic acid, 0,0-dimethyl 0-(3-methyl-4-nitrophenyl) ester (9 CI) 
122-1'-6 
CO-Hl2-N-05-P-S 
MW 277.3, BP 118 C, o.l•o reported as l•0-145 C (decomp), VP 6X10(E-6) mm Hg o.t 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0631 1 7.9-0.2 ug/ml Not applicable Degradation product, 4:-nitro-3-methylpenol, 10 hr-5 wlr after drinking 40 ml. 
Blood, plasma Ingestion Peak 8.5 ug/ml day 2. Delayed toxicity (48 hr) due to low activity of drug-

metabolizing enzymes in liver. 

70 yr old who attempted suicide, admitted to hospital 10 hr later 
Vomiting and diarrhea for several hr. 48 hr after ingestion, confusion, 
tremors, and muscle weakness. Incoherence and marked tachypnea with res-
piratory muscle palsy 
Spectrophotometry 

0682 1 16.6-0.2 mg/hr Not applicable Degradation product, 4-nitro-3-methylpenol, 10 hr-4 wk after drinking 40 ml. 
Urine lnge1tion Peak 36.7 mg/hr day 2. Delayed toxicity (48 hr) due to low activity of drug-

metabolizing enzymes in liver. 

70 yr old who attempted suicide, admitted to hospital 10 hr later 
Vomiting and diarrhea for several hr. 48 hr after ingestion, con.fusion, 
tremors, and muscle weakness. Incoherence and marked tachypnea with res-
piratory muscle palsy 
Spectrophotometry 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; CASE HISTORIES; SUICIDE; ORGANOPHOSPHATES; INSECTICIDES; METABOLITES; HEMOPERFUSION 

Sab.moto, T.; Sawada, Y.; Nishide, K.; Sadamitsu, D.; Yoshioka., T.; Sugimoto, T.; Nishii, S.; Kishi, H. 1984 Archives of Toxicology 56:136-138 
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Phosphorus 
1n3.1.&-o 
p 
AtW 80.07876, MP 44..1 C, BP 280 C, VP 10 mm Hg a.t 127 C 

Cases 
Tissue Exposure Route Range 

0688 a.) 3 a.) 25,000-53,000 ppm 
Aorta b) 6 b) 1,100-5,500 ppm 

c) 7 c) Not given 
Dry wt 

Mean General Information 

a) Not given a) Sclerotic aorta. from metal-workers 
b) Not given b) Normal aorta from metal-workers 
c) 3,200+/-830 ppm c) Normal aorta from non meta.I-workers 

Dry wt 
45-66 yr old workers. Autopsies, Japan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1084 Archive• of Environmental Contamination and Toxicology 18:119-127 

Cases 
Tissue Exposure Route Range Mean General Information 

0684 1' a) Not given a.) 2.06+/-0.13 mmol a) Infant• fed mothen:' milk, start of study, 6 cases 
Blood, pla.•ma. Ingestion b) Not given b) l.32+/-0.12 mmol b) At 1 wk, 6 cases 

c) Not given c) l.46+/-0.12 mmol c) At 2 wlr, 6 cases 
d) Not given d) l.29+/-0.16 mmol d) At 4 wk, S ca.ses 
e) Not given e) 2.18+/-0.1' mmol e) Infants fed formula, start of study, 5 cases 
f) Not given f) 2.13+/-0.19 mmol f) At 1 wk, S caess 
g) Not given g) 2.53+/-0.11 mmol g) At 2 wk, 5 cases 
h) Not given h) 2.24+/-0.03 mmol h) At 4 wk (+supplements NaHC03, Ca-lactate), 5 cases 

S.E. Hypophospbatemia developed in infants fed mothers' millr. Significant differ-
ence between the two groups (p<0.01). 

Premature infants, birth wt < 1.3 kg, mean gestation time 28 wlr, Canada 
Colorimetry 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkinson, S.A.; Radde, l.C.; Anderson, G.H. 1988 Journa.I of Pedia.trics 102(1):09-106 

Cases 
Tissue Exposure Route Range Mean General Information 

11635 24. Not given 4..02+/- 0.1' mg/dL 10% increase (p<0.05) 24 hr after 6 g dose of orotic acid. Level still within 
Blood, serum Ingestion S.E. normal limits. 

Healthy 22-62 yr old, all university students and employees. 
HPLC 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ILLINOIS; ADULTS; COMPARATIVE EVALUATIONS; CHOLESTEROLS; PHOSPHORUS; METABOLITES 
Robinson, J.L.; Dombrowski, D.B. 1983 Nutrition Research 3:407-415 
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Phosphorus 
7728-14-0 
p 
AtW 80.07878, MP -&-&.l C, BP 2SO C, VP 10 mm Hg at 127 C 

Cases 
Tissue Exposure Route Range 

9888 1 Not given 
Bone 

Mean General Information 

-&6000+/-14000 ppm Lumbar vertebrae (n=5). 
Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
job• 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NlCKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 108' Archive• of Environmental Contamination and Toxicology 13:110·127 

Cases 
Tissue Exposure Route Range Mean General Information 

D687 a) 60 a) Not given a) 12-&+/-1.S ug/g a) Total, unwashed ha.ir sa.mples 
Hair b) IH b) Not given b) 12S+/-1.3 ug/g b) Hair pieces 

c) 5 c) Not given c) 187+/-l.2 ug/g c) Needle-pads 
d) 18 d) Not given d) Ol+/-3.5 ug/g d) Others (undefined) 

Geometric means In unwashed samples, no significant difference between sample types or be-
tween dates of cutting (1880-1069). After washing (non-ionic SAA), levels 
significantly higher in 1011-1020 samples than in 1930-1983. 

Japanese women. 1081-1083 samples from 22 worlreu at National ln11titute of 
Environmental Studies 
Atomic emiesion spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Suzuki, T.; Hongo, T.; Morita, M.; Yamamoto, R. 108' Science of the Total Environment 80:81·01 

Cases 
Tissue Exposure Route Range Mean General Information 

9888 1 a) Not iiven a) -&.8'+/-0.52 mmol a) 6-8 day• postpartum 
Milk b) Not given b) 5.13+/-0.29 mmol b) 18-ll> days postpartum 

c) Not given c) 6.06+/-0.61 mmol c) 26-28 days postpartum 
S.E. 

Mother• of premature infantl!!I. Infant birth wt < 1.3 kg, mean gestational age 
28 wlr, Canada 
Colorimetry 

PREMATURE IN•'ANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atlrin•on, S.A.; Radde, J.C.; Anderson, G.H. 1083 Journal of Pediatrics 102(1):99-106 
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Phosphorus 
7723-lf.-0 
p 
AtW 30.07376, MP f.4.1 C, BP 280 C, VP 10 mm Hg at 127 C 

Cases 
Tissue Exposure Route Range 

0630 a) 7 a) Not given 
Urine b) 7 b) Not given 

c) 8 c) Not given 
d) 8 d) Not given 
e) 5 e) Not given 
f) 8 f) Not given 

Ingestion 

Mean General Information 

a) 643+/-18.0 mg/d a) Low Ca intake, 230 mg/d 
b) 504+/-20.6 mg/d b) Normal Ca intake, 831 mg/d 
c) 336+/-32 mg/d c) High Ca intake, 1003 mg/d 
d) 1530+/-50 mg/d d) Low Ca intake, 230 mg/d 
e) 1304+/-52 mg/d e) Normal Ca intake 831 mg/d 
f) 1075+/-75 mg/d f) High Ca intake, 1003 mg/d 

Normal P intake, 707 mg/d, a)-c). High P intake, 1003 mg/d, d)-f). Pooled 
from 6 6-day study periods. Increasing Ca intake signifi.c&ntly decreases uri-
nary P. Additional data available. 

37-71 yr old ambulatory patients, good physical condition, research ward, 
controlled diets, Illinois 
AAS 

URINE; DELIBERATE EXPOSURE; ILLINOIS; PHOSPHORUS; CALCIUM; METABOLISM; MINERAL METABOLISM 

Spencer, H.; Kramer, L.; Osis, D. 1084 

Phosphorus, isotope of mass 32 
1"506-37-3 
p 

Cases 
Tissue Exposure Route 

06f.0 2 
Urine Ingestion 

Americ&n Journal of Clinical Nutrition •0:210-225 

Range Mean General Information 

a) 200-25 dpm a) Not applicable a) 1-19 d, individual B, after calculated dose of 8-14: u Ci 
b) 700-300 dpm b) Not applicable b) 1-10 d, individual A, after calculated dose of 47-77 u Ci. Peak (12,500 

dpm) occured 10 d prior to data report. 

Laboratory workers contaminated with P-32 
Scintillation counting 

URINE; CONSUMER EXPOSURE; ADULTS; OCCUPATIONAL DISEASES; PHOSPHORUS; BIOACCUMULATION; BIOLOGICAL MONITORING; INDUSTRIAL ACCIDENTS; 
HEALTH HAZARDS; FOOD CONTAMINATION; IRRADIATION; OCCUPATIONAL HAZARDS; RADIATION DOSES; RADIONUCLIDES 

Ddtman, G.L. 108" Health Phy1ics f.6(1):200-211 
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Phthalic acid, bis(2-ethylhexyl) ester (8 Cl); 1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester (9 CI) 
117-81-7 
C24-H38-04 
MW 390.54 

Cases 
Tissue Exposure Route Range Mean General Information . 

9641 Review. General information, reported levels, sources of exposure, metabo-
Blood lites, and methoda of analysis for: phthalate ester plasticizers, chlorophenoxy 

acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

9642 Review. General information, reported levels, sources of exposure, meta.ho-
Urine lites, and methods of analysis for: phthalate ester plaaticizer•, chlorophenoxy 

acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELISERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083, 60 p 

Phthallc acid, diethyl ester (8 CI); 1,2-Benzenedlcarboxylic acid, diethyl ester (9 CI) 
84-66-2 
Cl2-H14-04 
MW 222.23, MP -410.5 C, BP 296 C, VP 14 mm Hg a.t 163 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9643 Review. General information, reported levels, sources of exposure, meta.ho-
Urine lites, and methods of analysis for: pbthalate ester plasticizeu, chlorophenoxy 

acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, ben-
zenediol•, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatia.di, A.J. 1083 Priority Toxic Pollutante: in Human Urine: Their Occurrence and Analysis, Aug. 1088, 60 p 

Picollnic acid, 4-amlno-S,5,6-trlchloro- (8 CI); 2-Pyridlnecarboxyllc acid, 4-amlno-S,5,6-trlchloro- (9 CI) 
191S-02-l 
C6-H3-Cl3-N2-02 
MW 241.418, MP 218-219 C, VP 6.16XlO(E-7) mm Hg at 35 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9644 6 a) 0.33-0.03 ug/ml a) Not given a) 1 and 4 hr after 0.5 mg/lrg 
Blood Ingestion b) 3.6-0.018 ug/ml b) Not given b) 1 and 12 hr after 5 mg/lrg 

Oral doses administered 2 wk apart. No ad'verse effects. No measurable quan-
tities (> 10 ng/ml) after 2.0 mg/lrg dermal dose. 

40-51 yr old employee volunteers, Dow Chemical Company, Midland, Michi-
ga.n 
GC/MS 

(next page) 
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Picolinic acid, 4-amino-3,5,6-trichloro- (8 CI); 2-Pyrldinecarboxylic acid, 4-amlno-3,5,6-trlchloro- (9 CI) 
1918-02-1 
C6-H3-Cl3-N2-02 
MW 241.48, MP 218-219 C, VP 6.16XlO(E-7) mm Hg at 35 C 

(continued) 

Cases 
Tissue Exposure Route Range Mean General Information 

9645 6 a) Not given a) S6.2% a) Total for 6 hr after 5.0 mg/kg, oral 
Urine Ingestion b) Not given b) 76.7% b) Total for 6 hr after O.f> mg/kg, oral 

Dermal c) Not given c) 93.S% c) Total for 72 hr after 6.0 mg/kg, oral 
d) Not given d) 87.8% d) Total for 72 hr after 0.5 mg/kg, oral 
e) Not given •) 0.18% e) Total for 72 hr after 2 mg/kg, dermal. Doses administered 2 wk apa.rt. 

% of dose No adverse effect•. 

40-51 yr old employee volunteen, Dow Chemical Company, Midland, Michi-
ga.n 
GO/MS 

BLOOD; URINE; DELIBERATE EXPOSURE; MICHIGAN; ADULTS; HERBICIDES 

Nolan, R.J.; Freshour, N.L.j Kastl, P.E.; Saunden, J.H. 1984 Toxicology and Applied Pha.rma.cology 76:264-269 

Cases 
Tissue Exposure Route Range Mean General Information 

9646 a) 7 a.) <o.Ol-5.56 mg/lrg a.) 0.62 mg/kg a) Spray gun, rights-of-way, K&pusb.sing, 1979 
Urine b) 5 b) <o.Ol-2.27 mg/kg b) 0.26 mg/lrg b) Spray gun, rights-of-way, North Bay, 1079 

c) 6 c) <o.Ol-0.44 mg/kg c) 0.14 mg/kg c) Spray gun, roadside, 2 locations, 1080 
d) 3 d) 0.01-0.17 mg/kg d) 0.07 mg/kg d) Spray gun, rights-of-way, 1 location, 1080 
•) 3 e) 0.04-0.63 mg/kg e) 0.27 mg/kg e) Mist blower, rights-of-way, l location, 1080 

Dermal 
Adult herbicide applicator• performi:ng spray operations in Ontario. Worlrer1 Inhalation 
used improved safety precautions, in 1080. 
GO 

URINE; SKIN; LUNGS; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL HYGIENE; HERBICIDES; HEALTH HAZARDS; INHALATION; OCCUPATIONAL 
HAZARDS 
Libich, S.; To, J.C.; Frank, R.; Sirons, G.J. 1984 American Industrial Hygiene Association Journal 45(1):66-62 
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Platinum 
T<l<I0-06-<1 
Pt 
AtW 1D6.0D, MP 1TT8.6 C, BP 88:1T C, VP 1 mm Hg at 2600 C, 10 mm Hg at 29<10 C 

Cases 
Tissue Exposure Route Range Mean 

D6<1T a) T a) 2.6-lS ng/ml a) 8.0 ng/ml 
Urine b) 10 b) 0.6-23.1 ng/ml b) 10.22 ng/ml 

c) 6 c) <1100-11,800 ng/ml c) T060 ng/ml 

ENVIRONMENTAL EXPOSURE; PLATINUM; CYTOTOXICITY; URINE 

Venitt, S.; Crofton-Sleigh, C.j Hunt, J .; Speechley, V .; Brigg•, K. 

Plutonium 
T00-07-6 
Pu 

108' Lancet 1(8868):T<l-76 

AtW :1<12, :l<l<I (moot •table known isotopes), MP 68D.S C (also reported as 6<11 C), BP 8282 C 

Cases 
Tissue Exposure Route Range Mean 

D6<18 a) SO a) 0.1S-O.OD+% a) 0.6l+/-l.S% 
Bone b) 110 b) 0.86-0.00+% b) 0.76+/-l.4.% 

General Information 

a) Office workers - controls 
b) Pharmacists, nurses handling Pt-containing drugs during study week 
c) Positive controls .. patients treated with last cisplatic "-6 hr before sam-

piing (doses were 30-<IO mg/d, S d plus other drugs) 
Methodology for monitoring cytotoxic Pt·containing drugs. 

"Exposed": 2 pharmacists, 8 nurses, (mean age 28.-4. yr). Controls: g office 
workers (mean age 27.3 yr), 5 patients (mean age 31.2 yr) on chemotherapy 
for testicular carcinoma. 
AAS 

General Information 

a) Occupational accidents, fraction in skeleton 
b) Non-occupational fallout, fraction in skeleton 

Geometric mean for combined data was 70% in skeleton, 30% in liver after 
exposure. 3% uptake in spleen, lung, and kidney, and < 1 % excreted. Empha-
sized these were population figures. Individual levels can vary. 

Autopsy cases 

BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; UNITED STATES; AUTOPSIES; PLUTONIUM; BIOACCUMULATION; RADIATION DOSES; RA-
DIOISOTOPES; OCCUPATIONAL HAZARDS 
Thoma1, R.G.; Healy, J.W .; Mcinroy, J.F. 1084. Health Phy1ic1 oi16(oil):880-84.4. 

Cases 
Tissue Exposure Route Range Mean General Information 

064.0 1 7.7 Bq Sample used in estimating body burden of 190 Bq (systemic burden of 110 
Bone Inhalation Bq). 

Man, not a worker, exposed 9/0/70 at Karlsruhe Nuclear Research Center. 
Death 12 yr later 

06SO 1 SB Bq Man, not a worker, exposed 0/0/70 at Karlsruhe Nuclear Research Center. 
Liver Inhalation Death 12 yr later 

0651 l S4. Bq Man, not a worker, exposed 0/9/70 at Karlsruhe Nuclear Research Center. 
Lung Inhalation Death 12 yr later 

06S2 l 0.7 Bq Man, not a worker, exposed 9/0/70 at Karlsruhe Nuclear Research Center. 
Spleen Inhalation Death 12 yr later 

(next page) 
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Plutonium 
74.•0-07-5 
Pu 
AtW 2-&2, 2-l<l (moot •table known isotope•), MP 630.5 C (also reported ao 6-ll C), BP 3232 C 

(continued) 

Tissue 
I Cases 

Exposure Route Range I Mean 

0653 I :nhalation 
I 0.02 Bq 

Thyroid gland 

I General Information 

I Man, not a worker, exposed 9/9/70 at Karlsruhe Nuclear Research Center. 
Death 12 yr later 

PLUTONIUM; AUTOPSIES; SPLEEN; THYROID GLANDS; BLOOD; LUNGS; LIVER; BONE; MODELS; INHALATION; RADIONUCLIDES; OCCUPATIONAL EXPOSURE; GER-
MANY; AIR POLLUTION 
Ohlen1chl•eger, L.; Schieferdecker, H.; Schmidt .. Martin, W. 108" Health Physics <&6(<&):833-888 

Polybromlnated blphenyls (No postings In CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

065" a) 82 a) None detected-17-&,000 a) 330 ug/kg a) Pregnant female• 
Adipose b) 56 ug/kg b) 570 ug/kg b) Nonpregnant females 

c) 20 b) None detected-610 ug/kg c) 5,290 ug/kg c) Male chemical workers 
e) S8 c) <&00°350,500 ug/kg d) 1,650 ug/kg d) Farmer• and other male workers 

d) 70,000°860,000 ug/kg e) Geometric means Correlated with serum levels 

Residents, Ml 
GC 

MICHIGAN; ADULTS; ADIPOSE TISSUE; BILE; BLOOD SERUM; MILK; PLACENTA; COMPARATIVE EVALUATIONS; POLYBROMINATED BIPHENYLS; ACCIDENTAL POI-
SONING; BIOACCUMULATION; FARMS; FOOD CONTAMINATION; LACTATION; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; PREGNANCY; ENVIRONMEN-
TAL EXPOSURE 
Ey1ter, J.T.; Humphrey, H.E.B.; Kimbrough, R.D. 1983 Archives of Environmental Health 38(1):47-53 

Cases 
Tissue Exposure Route Range Mean General Information 

0655 a) 10 a) 20.060-0.116 ppm a) <&.218+/-6.710 ppm a) High exposure (>0.100 ppm) 
Adipo1e b) 0 b) 0.07"-0.010 ppm b) 0.060+/-0.010 ppm b) Low exposure (<0.100 ppm) 

Ingestion Significant inverse correlation (p<0.05) between levels and scores on 4 of 5 
developmental abilitie1 tests. 

Children, 2 yr 5 mo to 3 yr 11 mo old, exposed in utero or in infancy, MI 

MICHIGAN; CHILDREN; ADIPOSE TISSUE; BIOPSIES; POLYBROMINATED BIPHENYLS; ACCIDENTAL POISONING; BIOACCUMULATION; FOOD CONTAMINATION; 
LACTATION; PREGNANCY 
Seagull, E.A.W. 1088 American Journal of Public Health 73(3):281-285 
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Polybrominated biphenyls (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

11656 20 None detected-70 ug/1 2.7 ug/I Farm and chemical workers. Correla.ted with serum levels. 
Bile Geometric mean 

Residents, MI 
GO 

MICHIGAN; ADULTS; ADIPOSE TISSUE; BILE; BLOOD SERUM; MILK; PLACENTA; COMPARATIVE EVALUATIONS; POLYBROMINATED BIPHENYLS; ACCIDENTAL POI-
SONING; BIOACCUMULATION ; FARMS; FOOD CONTAMINATION; LACTATION; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; PREGNANCY; ENVIRONMEN-
TAL EXPOSURE 
Eyster, J.T.; Humphrey, H.E.B.; Kimbrough, R.D. 11183 Archive• of Environmental Health 38(1):417-53 

Cases 
Tissue Exposure Route Range Mean General Information 

11657 Ingestion a) 0.0-0.7 ng/mL a) 1.7 ng/mL a) Maternal serum, 205 cases 
Blood, serum b) 0.0-1.7 ng/mL b) 0.3 ng/mL b) Cord t1erum, 230 cases 

Significant transfer to fetus. 

Mothers residing in sitet!I of 1973 PBB incident in Michigan 
GO 

BLOOD SERUM; MILK; PLACENTA; ENVIRONMENTAL EXPOSURE; MICHIGAN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; LACTATION; 
TRANSPLACENTAL TRANSFER; BIOACCUMULATION 
Jacobson, J.L.; Fein, G.G.; Jacobeon, S.W .; Schwartz, P.M.; Dowler, J.K. 108" American Journal of Public Health 74:378-370 

Cases 
Tissue Exposure Route Range Mean General Information 

0658 a) 61 a) None detected-l,06S ug/I a) 3.S ug/I a) Pregnant females 
Blood, serum b) 60 b) None detected-1041 ug/I b) Not given (median b) Cord blood 

c) 56 c) None detected-873 ug/I <1 ug/I) c) Nonpregnant females 
d) 211 d) 1-1,200 ug/I c) 8.1 ug/I d) Male chemical workers 
e) 83 e) None detected-1,515 ug/I d) 25.4 ug/I e) Farmers and other male workers 

e) 5.41 ug/I Levels in maternal serum correlated with levels in placenta, cord blood, and 
Geometric means maternal adipose. Level11 in nonpregnant females, chemical workers, and 

farmers allo correlated with levels in adipose. tiuue. 

Residents, Ml 
GC 

MICHIGAN; ADULTS; ADIPOSE TISSUE; BILE; BLOOD SERUM; MILK; PLACENTA; COMPARATIVE EVALUATIONS; POLYBROMINATED BIPHENYLS; ACCIDENTAL POI-
SONING; BIOACCUMULATION ; FARMS; FOOD CONTAMINATION; LACTATION; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; PREGNANCY; ENVIRONMEN-
TAL EXPOSURE 
Ey•ter, J.T.; Humphrey, H.E.B.; Kimbrough, R.D. 1983 Archive• of Environmental Health 38(1):•7-58 
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Polybrominated biphenyls (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

g559 1'18 0.0-23.0 ng/mL 3.6 ng/mL Higher fat content than serum may account for higher levels. Significant 
Milk Ingestion transfer to milk. 

Mothers residing in sites of 1973 PBB incident in Michigan 
GC 

BLOOD SERUM; MILK; PLACENTA; ENVIRONMENTAL EXPOSURE; MICHIGAN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; LACTATION; 
TRANSPLACENTAL TRANSFER; BIOACCUMULATION 
Jacobson, J.L.; Fein, G.G.; Jacobson, S.W .; Schwartz, P.M.; Dowler, J.K. 1084 Americo.u Jourua.I of Public Hea.lth 74:37S-371l 

Cases 
Tissue Exposure Route Range Mean General Information 

1)660 Review. Levels after occupational exposures to trace metals, aolvents, and 
Milk h&logenated hydrocarbons, discussed in terms of milk partition factors, poten-

tial infant exposures, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1083 American Journal of Industrial Medicine 4::250-281 

Cases 
Tissue Exposure Route Range Mean General Information 

0661 2086 Not detectable-2 ppm 0.097 ppm Samples collected S/76 .. 12/78 after major contamination of livestock feed in 
Millr Ingestion 1073 and subsequent contamination of human food. Highest levels from areas 

nearest original spill. 

17 to 44: yr old (mean 28 yr) lactating volunteers re•iding a minimum of 1 
year in Michigan 

MICHIGAN; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; MILK; BIOLOGICAL MONITORING; POLYBROMINATED BIPHENYLS; LACTATION; BIOACCUMU-
LATION; ACCIDENTAL POISONING; FOOD CONTAMINATION 
Miller, F.D.; Brilliant, L,B.; Copeland, R. 1084 Bulletin of Environmenta.l Contamination and Toxicology 32:125-133 

Cases 
Tissue Exposure Route Range Mean General Information 

9662 47 None detected-02,667 ug/kg 312.4 ug/lrg Lipid hasi1 
Milk Geometric mean 3-5 days after parturition 

Correlation with levels in maternal serum a.nd a.dipose. 

Residents, MI 

9663 61 < l-370 ug/kg <1 ug/kg Significant correlation with maternal serum levels 
Placenta Median 

Pa.rturient women, Ml 

MICHIGAN; ADULTS; ADIPOSE TISSUE; BILE; BLOOD SERUM; MILK; PLACENTA; COMPARATIVE EVALUATIONS; POLYBROMINATED BIPHENYLS; ACCIDENTAL POI-
SONING; BIOACCUMULATION ; FARMS; FOOD CONTAMINATION; LACTATION; OCCUPATIONAL HAZARDS; POPULATION EXPOSURE; PREGNANCY; ENVIRONMEN-
TAL EXPOSURE 
Eyster, J.T.; Humphrey, H.E.B.; Kimbrough, R.D. 1983 Archives of Environmental Health 38(1):47-53 
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Polychlorlnated dlbemiofurans (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

9664 Review of the relative toxicity of the individual congeners of PCB1 and 
Adipose PCDFs identified in tissues of Yusbo patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y.; Yoshimura, H. 1984 American Journal of lnC.:.ut1trial Medicine 5:31-44 

Cases 
Tissue Exposure Route Range Mean General Information 

9665 Review of occupational exposure of worker• to PCB1, PCQ1, and PCDFs. 
Blood Health status and blood levels of expoaed worker• were compared with tho1e 

of Yu1ho patients. 

REVIEW; OCCUPATIONAL EXPOSURE; POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; BLOOD; BLOOD PLASMA; CHILDREN; ADULTS; 
ENVIRONMENTAL EXPOSURE; COMPARATIVE EVALUATIONS; POLYCHLORINATED DIBENZOFURANS 
Takamatsu, M.; Oki, M.; Maeda, K.; Inoue, Y.; Hirayama., H.; Yoshizub., K. 198, American Journal of Indu1trial Medicine 6:69-68 

Cases 
Tissue Exposure Route Range Mean General Information 

9666 266 a) Not given a) 0.076+/-0.038 ppb a) 67 Taiwanese, ate contaminated rice oil, 1 yr post-exposure 
Blood Ingestion b) Not given b) 0.01 ppb b) 56 Japanese ate contaminated ric:e oil, 11 yr po1t-expo1ure 

Dermal c) Not given c) <0.01 ppb c) 60 Japanese worlrer1 charging condeo1en 
Inhalation d) Not given d) <0.01 ppb d) 3 Japanese workers reclaiming PCB1 used a1 heat exchanger• 

e) Not given e) <0.01 ppb e) 60 unexpo1ed Japane1e 
f) Not given l) O.lll+/-0.050 ppb f) 6 Taiwane1e females, 0.5 yr po•t-expo1ure 
g) Not given g) o.0•1+/-0.019 pph Expo1ure1 to PCB'•· Severity ol lesion• proportjonal to level• POOF'• con-

taminating PCB'•· PCDF'• apparent causal agents of severe clinical manife•-
tation1 of Yusho. 

Taiwanese 1tudents, sampled 1070-81. Japan1e victim• of Yu1ho, sampled 
1079. Jt.panOle occupationally expo1ed in factorie1, aampled 11179-81. Un-
exposed healthy Japanese, sampled 1070-80 
Contaminated rice oil disease or Yu1ho-type le1io1u. 
GO; GO/MS 

TAIWAN; JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; HEALTH HAZARDS; FOOD CONTAMINATION; BLOOD; 
POLYCHLORINATED BIPHENYLS; CHLORINATED HYDROCARBONS; COMPARATIVE EVALUATIONS; POLYCHLORINATED QUARTERPHENYLS; POPULATION EXPO-
SURE; INDUSTRIAL CHEMICALS 
Kunita, N.; Ka1himoto, T.; Miyata, H.; Fukushima, S.; Hori, S.; Oba.na, H. 108, American Journal of Industrial Medicine 6:4.5-68 

Cases 
Tissue Exposure Route Range Mean General Information 

9667 Review of the relative toxicity of the individual congener• of PCB1 and 
Liver PCDF1 identified in tissues of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Ma.sud&, Y.; Yoshimura., H. 1984 American Journal of Industrial Medicine 5:31-44 
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Polychlorlnated quarterphenyls (No postings In CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

9668 Review of occupational exposure of workers to PCBs, PCQs, and PCDFs. 
Blood Health status and blood levels of exposed workers were compared with those 

of Yusho patients. 

REVIEW; OCCUPATIONAL EXPOSURE; POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; BLOOD; BLOOD PLASMA; CHILDREN; ADULTS; 
ENVIRONMENTAL EXPOSURE; COMPARATIVE EVALUATIONS; POLYCHLORINATED DIBENZOFURANS 
Takamatsu, M.; Old, M.; Maeda, K.; Inoue, Y.; Hirayama, H.; Yoshizuka, K. 19811 American Journal of Industrial Medicine 5:59-68 

Cases 
Tissue Exposure Route Range Mean General Information 

0660 255 a) Not given a) 8.6+/-11.S ppb a) 67 Taiwanese, consumed PCB contaminated rice oil, 1 yr post exposure 
Blood Ingestion b) Not given b) 2.0+/-2.0 ppb b) 56 Japanese consumed PCB contaminated rice oil, 11 yr post exposure 

Dermal c) Not given c) <0.02 ppb c:) 60 Japanese worJrer1 charging PCB• into condenaers in factory 
Inhalation d) Not given d) o.o+/-o.o ppb d) 8 Jap&nese worlrer• reclaiming PCB• u•ed a• heat exchanger• 

e) Not given e) <0.02 ppb e) 60 Japanete unexposed to PCB• 
f) Not given f) 11.6+/-3.7 ppb f) 6 Taiwane1e females, Q.6 yr post PCB expo•ure 
g) Not given g) 3.5+/-2.5 ppb g) Same 6 Taiwanese female•, 2 yr po•t exp 01ure 

PCQ1 contamination of PCBa did not appear to cause clinical manifestation• 
associated with PCB poisoning. 

Taiwanese students, sampled 1979-81. Japanse victims of Yusho, sampled 
1079. Japanese occupationally exposed in factories, sampled 1079-81. Un-
exposed healthy Japanese, sampled H>79-80 
Contaminated rice oil disease or Yusho-type lesions. 
GO; GC/MS 

TAIWAN; JAPAN; ACCIDENTAL POISONING; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; HEALTH HAZARDS; FOOD CONTAMINATION; BLOOD; 
POLYCHLORINATED BIPHENYLS; CHLORINATED HYDROCARBONS; COMPARATIVE EVALUATIONS; POLYCHLORINATED QUARTERPHENYLS; POPULATION EXPO-
SURE; INDUSTRIAL CHEMICALS 
Kunita, N.; Kaahimoto, T.; Miyata, H.; Fukushima, S.; Hori, S.; Obana, H. 10811 American Journal of Industrial Medicine 5:45-58 

Cases 
Tissue Exposure Route Range Mean General Information 

0670 Review of clinical signs and symptoms of Yusho patients in Japan 1968-1078. 
Blood 

POLYCHLORINATED BIPHENYLS; POLYCHLORINATED QUARTERPHENYLS; ACCIDENTAL POISONING; REVIEW; JAPAN; BLOOD; ENVIRONMENTAL EXPOSURE 

Okumura, M. 111811 American Journal of Industrial Medicine 5:13-18 
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Porphyrln, total (No postings In CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0671 78 a) 21-161 ug/I a) Ol.2+/-34.8 ug/I a) 20 ml spot sample, total porphyrins, range of peaks 
Urine b) Not given b) 75.8+/-8.2% b) 4-COOH homologue 

c) Not given c) 2.4+/-0.7% c) 5-COOH homologue 
d) Not given d) 1.2+/-0.6% d) 6-COOH homologue 
e) Not given e) 4.0+/-2.0% e) 7-homologue 
f) Not given f) 15.7+/-6.2% f) 8-homologue 

% total. Sensitive &nd rapid assay. 

Healthy volunteers, factory or power station workers, 20-56 yr old 
ff PLC 

URINE; ITALY; ADULTS; LIVER DISEASES; OCCUPATIONAL DISEASES; INDUSTRIAL MEDICINE; MEASUREMENT METHODS; PORPHYRINS; BIOACCUMULATION; BJ-
OLOGICAL MONITORING; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS 
Colombi, A.; Maroni, M.; Ferioli, A.; Valla, C.; Coletti, G.; Foa, V. 

Potassium 
74t0-00-7 
K 
AtW 80.008, MP 68.2 C, BP 765.5 C, VP 100 mm Hg at 500 C 

Cases 
Tissue Exposure Route Range 

0672 1 1.5-6.2 umol/1 
Blood, plaama Injection 

1083 American Journal of Industrial Medicine -':551-56' 

Mean General Information 

Not given 10-11' hr after ing .. ting 40 g barium carbonate. Therapy with 264 mmol K, 
iv at 10-60 hr. Peak at 57 hr. Range of means estimated from graph 

39 yr old woman 
Result of barium poisoning: abdominal pain, diarrhea, vomiting, mu11cle 
weakness, respiratory failure, paralysis, hypokalemia, renal insufficiency 
Vastus medi&lis muscle, miJd, non-sp~cif.ic atrophy. During paralysis muscle 
electrically silent, unexcitable, nerve action potentials. Recovery - low ampli-
tude, short ,,myopathic,, units 

BLOOD PLASMA; DELIBERATE EXPOSURE; CASE HISTORIES; SUICIDE; BARIUM; POTASSIUM 

Phelan, D.M.; Hagley, S.R.; Guerin, M.D. 108' Britioh Medical Journal 280:882 
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Potassium 
7''0-011-7 
K 
AtW 311.0118, MP 63.2 C, BP 766.6 C, VP 100 mm Hg at 6110 C 

Cases 
TiBBue Exposure Route Range 

11678 1' a) Not given 
Blood, plaoma lnge1tion b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 

Mean General Information 

a) 5.0+/-o.• mmol a) lnfa.nt fed mother•' milk, start of 1tudy, 7 cases 
b) ,.6+/-0.1 mmol b) At 1 wlr, 7 cases 
c) •.7+/-0.2 mmol c) At 2 wk, 7 cases 
d) •.3+/-0.3 mmol d) At ' wlr, 5 cases 
e) 6.3+/-0.• mmol e) Infants fed formula, eta.rt of etudy, 6 caees 
f) 6.3+/-0.• mmo f) At 1 wlr, 7 cases 
g) 5.8+/-0.2 mmol g) At 2 wlr, 6 c&&es 
h) ,.8+/-0.2 mmol h) At' wlr (+ eupplements NaHC03, Ca-lactate), 5 cases 

S.E. Levels significantly higher in formula fed infants (p<0.05). Mild hyper-
lralemia (pla1ma K >6.5 mmol/I) ob1erved in formula fed infant• at 2nd wlr 
only. 

Premature infant•, birth wt <1.s kg, mean gestational age 28 wk, Canada 
Fla.me photometry 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atlrin1on, S.A.; Radde, J.C.; Anderoon, G.H. 1083 Journal of Pediatrics 102(1):1111-106 

Cases 
Tissue Exposure Route Range Mean General Information 

1>67, a) 7' a) =/>3.5 mmol/L a) Not given a) 43, cardiac arrhythmia within 4.8 hr, 31 had none. Considered normal 
Blood, 1erum b) 1' b) 8.0-8., mmol/L b) Not given level of K 

c) ' c) <8.0 mmol/L c) Not given h) 10, cardiac arrhythmia within 4.8 hr, 4. had none 
lnge•tion c) S, cardiac arrhythmia. within 4.8 hr, 1 had none 

Mea•ured at admi11ion. Significant correlation between K and Mg level• 
whether patient receiving: diuretics or not. No strong predictive rela.tionahip 
between mildly decreased K level1 (re1ulting from diuret.ic1) and onset of ar-
rhythmia. 

Patient• in University of Virginia Medical Center Coronary Care Unit 
ISE 

BLOOD SERUM; VIRGINIA; HEART DISEASES; COMPARATIVE EVALUATIONS; MAGNESIUM; POTASSIUM 
Boyd, J.C.; Bruns, D.E.; DiMarco, J.P.; Sugg, N.K.; Will•, M.R. 11>8' Clinical Chemistry 80(6):75'9757 

Cases 
Tissue Exposure Route Range Mean General Information 

1>675 a.) 80 a) Not given a) 5.•+/-0.7 mmol/L a) Controls 
Blood, serum b) 1511 b) 4.2+/-1.7-•.a+/-l.6 mmol/L b) Not given b) Patient• with i1chemic heart disea1e and hyperten1ion 

S.E. S.E. Range of m.ean1. 

Control• from group of 30-56 yr olds (42 males, 8 femal••), 2•% with fa.m-
ily history of ischemic h•a.rt disease. 30-80 yr old patients (188 males, 21 fe-
male1), 62% sm0Jrer1, 27% with 1imilar family history 
Flame photometry 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. 11184 Clinical Chemistry 30(5):64'9648 
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Potassium 
700-011-7 
K 
AtW 311.0118, MP 63.2 C, BP 766.6 C, VP 100 mm Hg at 6110 C 

Cases 
Tissue Exposure Route Range 

11676 1 Not applicable 
Blood, •erum 

Mean General Information 

6.-& mmol (mEq) /L Third po•toperative day. Ovarian tumor ruptured during removal. Peritoneal 
lavage with 600 ml 1/600 HgCl2. Thoroughly removed after 6 min. Cites 10 
toxic reactions including 5 deaths related to peritoneal lavage. 

63 yr old cancer surgery patient 
A1cite1, anuria, pulmonary edema, re•piratory distress 11yndrome. 
Morphological changes in lung1, kidneys, colon, and peritoneal cavity. Histo-
logical confirmation of respiratory distreaa syndrome, necrotiaing colitis and 
acute renal tubular necrosis 

BLOOD; HEART; KIDNEYS; LUNGS; LIVER; DELIBERATE EXPOSURE; CASE HISTORIES; METAL POISONING; NEOPLASMS; LAVAGE; MERCURY; POTASSIUM 

Laundy, T.; Adam, A.E.; Kershaw, J.B.; Rainford, D.J. 1118" British Medical Journal 2Sll:116-118 

Cases 
Tissue Exposure Route Range Mean General Information 

11677 16 a) 3.6-•.ll mmol/1 a) -&.3 mmol/1 a) During treatment with 500-1000 mg acetazolamide and 8-16 mmol K/d 
Blood, serum b) 3.3--&.8 mmol/1 b) About -&.1 mmol/1 b) 1·4: mo after stopping K 1upplement1, still receiving a.ceta.sola.mide 

Levels not significantly different. Va.lue1 estimated from figure. 

Glaucoma. patients, mean age 64:.3+/-12.1, United Kingdom 

BLOOD SERUM; UNITED KINGDOM; DISEASES; DIURETICS; POTASSIUM; METABOLISM 

Critchlow, A.S.; Freeborn, S.F.; Roddie, R.A. 1118-i Britioh Medical Journal 2811:21 

Cases 
Tissue Exposure Route Range Mean General Information 

11678 .u 11-2-ill ppm 71.6 ppm Pottery workers. Values not given for controls 
Hair 

Tlaquepaque and Tona.la, Mexico 
NA 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nelson, G.W.j deVa.quera, M.V.; Pearson, P.B. 1118" Nutrition Report• International 30(5):1000-1018 
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Potassium 
7440-00-7 
K 
AtW 30.00S, MP 63.2 C, BP 766.6 C, VP 100 mm Hg at 600 C 

Cases 
Tissue Exposure Route Range 

0670 a) 60 a) Not given 
Hair b) 61 b) Not given 

c) 6 c) Not given 
d) 13 d) Not given 

Mean General Information 

a) 233+/-3.4 ug/g a) Total, unwa1hed hair sample• 
b) 220+/-2.S ug/g b) Hair piece• 
c) 6211+/-1.S ug/g c) Needle-pads 
d) 202+/-6.6 ug/g d) Othero (undefined) 

Geometric mean1 In unwa1hed 1amples, no 1igni6.caot difference between 1ample type1 or date• 
of cutting (lSS0-1069). After washing (non-ionic 1urface active agent), level1 
significantly lower in 1011-19SS samples than in lOSl-lOS8. 

Japanese women. 1081-1083 aa.mple1 from 22 worker• at National ln•titute of 
Environmental Studie1 
Atomic emi11ion spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Susuki, T.; Hongo, T.; Morita, M.; Yamamoto, R. 108' Science of the Total Environment 30:81-01 

Cases 
Tissue Exposure Route Range Mean General Information 

0680 7 a.) Not given a) 17.S+/-0.00 mmol a) 6-S day1 pootpa.rtum 
Milk b) Not given b) 16.0+/-0.60 mmol b) 13-16 day• po1tpartum 

c) Not given c) 1'.7+/-0.SO mmol c) 26-2S day• postpartum 
S.E. 

Mother• of premature inf&11t1. Infant birth wt < 1.8 kg, mean ge1tational age 
211 wk, Canada 
Flame photometry 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkinson, S.A.; Radde, l.C.; Anderson, G.H. 10S8 Journal of Pediatric• 102(1):00-106 

Cases 
Tissue Exposure Route Range Mean General Information 

0681 a) 12 a) Not given a) 2.6+/-0.1 g/d a) Male1 
Urine b) 16 b) Not given b) l.S+/-0.1 g/d b) Female• 

Inge•tion S.E. Means, composite• of 2-t.hr 1amplea taken for 7 d, 4x/yr. Ratio of Na-K in· 
take probably more important than intake of either. l.D-1>.6 g/d con1idered 
adequate range of intake. 

Healthy 20-.53 yr old1, taking no vitamin or mineral •upplement• 
AAS 

URINE; SODIUM; POTASSIUM; DIETS; ADULTS; MINERAL METABOLISM 

Holbrook, J.R.; Patterson, K.Y.; Bodner, J.E.; Douglas, L.W.; Veillon, C.; Kelsay, J.L.; Mert11, W.; Smith, J.C., Jr. 10S4 American Journal of Clinical Nutrition 40:7S6-708 
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Potassium 
7'40-09-7 
K 
AtW 39.098, MP 63.2 C, BP 765.5 C, VP 100 mm Hg at 500 C 

Cases 
Tissue Exposure Route Range 

0682 9 a) Not given 
Urine b) Not given 

Mean General Information 

a) 2655+/-721 mg/d a) Day of 6 mi run 
b) 2948+/-175 mg/d b) Non-run day 

No 1ignificant difference (p<0.05). Fasted from 10 hr before to 2 hr after 
run. Also measured phoephate. 

23-46 yr old male runner• 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderson, R.A.; Polansky, M.M.; Bryden, N.A. 1984 Biological Trace Element Research 6:327-336 

Cases 
Tissue Exposure Route Range Mean General Information 

0683 15 a) 3.9-3 mEq/hr a) Not applicable a) Control•, 0-8 hr and 24-48 hr pool. 1.9 mEq/hr in 8-24 hr pool 
Urine Ingestion b) 1.0-1.1 mEq/hr b) Not applicable b) Patient•, 0-8 hr and 48-72 hr pool. 1.25 mEq/hr in 24-48 hr pool 

Ranges of means Single 200 mg oral dose of triamtereme. Estimated from graph. 

8 control•, 30+/-2 yra old, 60+/-4 kg. 7 alcoholic cirrhooia patient•, 55+/-8 
yra old, 54+/-5 kg 
HPLC 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; CIRRHOSIS; DIURETICS; POTASSIUM 

Villeneuve, J.P.; Rocheleau, F.; Raymond, G. 1084 Clinical Pharmacology and Therapeutic• 35(6):831-837 

Propanolc acid, 2-(2,4,5-trlchlorophenoxy)-
93-72-1 
C9-H7-Cl3-03 
MW 260.53, MP 182 C (aloo reported as 181.6 C 

Cases 
Tissue Exposure Route Range 

96S4 
Urine 

Mean General Information 

Review. General information, reported levels, sources of exposure, metabo-
lite11, and methods of analy1i1 for: phthalate ester pla11ticizer11, chloropheno.xy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, ben-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 

Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human tJrine: Their Occurrence and Analysis, Aug. 1983, 60 p 
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Propanoic acid, 2-( 4-chloro-2-methylphenoxy)-, ( +-)-
7085-19-o 
ClO-H l l-Cl-03 
MW 214.66, MP 04-95 C 

Cases 
Tissue Exposure Route Range 

0685 1 Not applicable 
Bile Ingestion 

Mean General Information 

530 mg/L Autopsy samples after unknown dote of Killex (a mixture of 100 g 2,,-D/L, 
50 g mecoprop/L, 9 g dicamba/L). Death within approximately 5 hr. 

61 yr old suicide victim with history of mental illness and chronic alcoholism 
Comatose, distress, low blood pressure, peculiar odor on breath, heavy 
breathing, distended aldomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood ill pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 
Fraser, A.O.; h:ner, A.F.; Perry, R.A. 1984 Journal of Forensic Sciences 20(4):1237-12-'l 

Cases 
Tissue Exposure Route Range Mean General Information 

0686 1 Not given 945.2 ug/g Postmortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (860 mL Dexol, 
Bile Ingestion 360 mL Weed-B-Gone M, few granules D-Con concentrate). Patient died at 

30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
sion, oliguria. Death after episodes of asystole. 
Congested, edematou1 lungs, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
Osterloh, J.; Lotti, M.; Pond, S.M. 1983 Journal of Analytical Toxicology 7:125-120 

Cases 
Tissue Exposure Route Range Mean General Information 

9H7 1 Not applicable 530 mg/L Autopsy samples after unknown dose of Killex (a mixture of 100 g ~,.&-D/L, 
Blood Ingestion 50 g mecoprop/L, 9 g dicamba/L). Death within approximately 6 hr. 

61 yr old suicide victim with history of mental illness and chronic alcoholism 
Comatot1e, distress, low blood preseure, peculiar odor on breath, heavy 
breathing, distended aldomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 
Fraser, A.D.; Isner, A.F.; Perry, R.A. 1984 Journal of Forensic Sciences 20(4):1237-12•1 
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Propanolc acid, i- ( 4-chloro-i-metbylphenoxy )-, ( +· )· 
1086-10-0 
010-H 11-Cl-OS 
MW 21'.H, MP O-i-06 C 

Cases 
Tissue Exposure Route Range 

0688 1 Not given 
Blood lnge•tion 

0880 1 388.8-210.0 ug/g 
Blood, plaoma Jnge1tion 

0800 1 a) Not given 
Brain lnge•tion b) Not given 

c) Not given 

0801 1 Not give11 
Cerebro1pinal Ingestion 
lluid 

Mean 

325.6 ug/g 

Not applicable 

a) 76.3 ug/g 
b) 118.2 ug/g 
c) 18'.2 ug/g 

58.2 ug/g 

(next page) 

General Information 

Pootmortem. Ingested 1200 mg/kg chlorophenoxy acetic acido (380 mL Dexol, 
360 mL Weed-B-Goae M, few granules D-Con concentrate). Patient died at 
SO hr. 

26 yr old male, committed •uicide, CA 
Coma, myoclonu1, pinpoint pupi11, cardiac arrhythmia•, progre1•ive hypoten-
•ion, oliguria. Death after epi1ode1 of a1y1tole. 
Conge1ted, edematou• lungs, denuded duodenal muco1a with recent hem.or-
rhage, diffuse mild liver necro1i1. 
HPLC;GC 

1.8-30 hr, peak '80.8 ug/g at 21 hr. lngeoted 1200 mg/kg chlorophenoxy 
acetic acida (30 mL Dexol, 360 mL Weed-B .. Gone M, few granule• D-Con con-
centrate). Patient died at 30 hr. 

26 yr old male, committed 1uicide, CA 
Coma, myoclonu1, pinpoint pupils, cardiac arrhythmias, progre•sive hypoten· 
•ion, oliguria.. Death after epi11odes of a•y•tole. 
Conge•ted, edematous lungs, denuded duodenal 111uco1a with recent hemor· 
rhage, diffu•e mild liver necrosi•. 
HPLC;GC 

a) Gray matter (frontal lobe) 
b) White matter (frontal lobe) 
c) Brain stem 

26 yr old m&le, committed suicide, CA 
Coma, myoclonu11, pinpoint pupi111, c&rdiac arrhythmia11, progre••ive hypoten-
•ion, oliguria. Death after episode• of a1y1tole. 
Conge1ted, edematou1 lung1, denuded duodenal 01uco1a with recent hemor· 
rhage, diffu1e mild liver necroei•. 
HPLC;GC 

Po11tmortem. lnge•ted 1200 mg/kg chlorophenoxy acetic acids (30 mL Dexol, 
360 mL Weed-B-Gone M, few granules D-Con concentrate). Patient died at 
30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonu1, pinpoint pupils, cardiac arrhythmia11, progre11ive hypoten-
•ion, oliguria. Death after epi•ode• of a•yatole. 
Conge1ted, edematou1 lung1, denuded duodenal muco1a with recent hemor-
rhage, diffuse mild liver necro•i•. 
HPLC;GC 
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Propanoic acid, 2-(4-chloro-2-methylphenoxy)-, (+-)-
7086-111-0 
ClO-Hll-Cl-03 
MW 2U..66, MP 11'-116 C 

Cases 
Tissue Exposure Route Range 

116112 1 Not given 
Diaphragm Ingestion 

116118 1 Not given 
Heart Ingestion 

116114 1 Not given 
Kidney Ingestion 

(continued) 

Mean General Information 

233.7 ug/g Postmortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (360 mL Dexol, 
360 mL Weed-B-Gone M, few granules D-Con concentrate). Patient died at 
30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
sion, oliguria. Death after episodes of &Bystole. 
Congested, edematous lungs, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

217.6 ug/g Left ventricle. Pot1tmortem. Ingested 1200 mg/lrg chlorophenoxy acetic acids 
(360 mL Dexol, 360 mL Weed-B-Gone M, few granules D-Con concentrate). 
Patient died at 30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
sion, oliguria. Death after episodes of asystole. 
Congested, edematous lungs, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

277.0 ug/g Postmortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (360 mL Dexol, 
360 mL Weed-B-Gone M, few granules D-Con concentrate). Patient died at 
80 hr. 
26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmia.a, progreHive hypoten-
sion, oliguria. Death after episodes of asystole. 
Congested, edematous lungs, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
Osterloh, J.; Lotti, M.; Pond, S.M. 1083 Journal of Analytical Toxicology 7:125-120 

Cases 
Tissue Exposure Route Range Mean General Information 

11606 1 Not applicable 500 mg/kg Autopsy samples after unknown dose of Killex (a mixture of 100 g 2,4-0/L, 
Liver Ingestion 60 g mecoprop/L, 0 g dicamba/L). Death within approximately 5 hr. 

61 yr old suicide victim with history of mental illness and chronic alcoholism 
Comatose, distress, low blood pressure, peculiar odor on breath, heavy 
breathing, distended aldomen, vomiting 
Elevated white cell count. At autopsy, large volume of blood in pleural cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Fraser, A.O.; Isner, A.F.; Perry, R.A. 1084 Journal of Forensic Sciences 20(4):1237 ... 124.l 
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Propanolc acid, 2-(4-chloro-2-methylphenoxy)-, (+-)-
7086-111-0 
010-Hll-Cl-03 
MW 2141.66, MP 11'-115 C 

Cases 
Tissue Exposure Route Range 

116116 1 Not given 
Liver Jngeation 

116117 1 Not given 
Pancrea• lngcotlon 

Mean General Information 

237.4. ug/g Postmortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (360 mL Dexol, 
360 mL Weed .. B-Gone M, few granules D-Con concentrate). Patient died at 
30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonue, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
1ion, oliguria. Death alter episodes of asystole. 
Congested, edematou• lunge, denuded duodena.I mucosa with recent hemor ... 
rhage, diffuse mild liver necrosis. 
HPLC;GC 

160.8 ug/g Poet.mortem. Ingested 1200 mg/kg chlorophenoxy acetic acids (360 mL Dexol, 
360 mL Weed-B-Gone M, few granules D-Con conceP.trate). Patient died at 
30 hr. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupil111 1 cardiac arrhythmias, progre•sive hypoten-
1ion, oliguria. Death after episodes of a•ystole. 
Congested, edematous lung•, denuded duodenal mucosa with recent hemor-
rhage, diffuse mild liver nec:ro•is. 
HPLC;GC 

BLOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-
CIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
O•terloh, J.; Lotti, M.; Pond, S.M. 11188 Journal or Analytical Toxicology 7:125-1211 

Cases 
Tissue Exposure Route Range Mean General Information 

116118 1 Not applicable 520 mg/L Autop1y •ample• after unknown do1e of Killex (a mixture of 100 g 2,....,D/L, 
Urine lngution 50 g mecoprop/L, II g dicamba/L). Death within approximately S hr. 

61 yr old suicide victim with history of mental illne•• and chronic alcoholi•m 
Comatose, distre•s, low blood pressure, peculiar odor on breath, heavy 
brea.thing, di.tended a.ldomen, vomiting 
Elevated white cell count. At autopsy, la.rge volume of blood in pleura.I cavity 
HPLC 

DELIBERATE EXPOSURE; SUICIDE; AUTOPSIES; PESTICIDES; HERBICIDES; BLOOD; URINE; BILE; LIVER 

Fra•er, A.O.; liner, A.F.; Perry, R.A. 1118' Journal of Forensic Sciences 29(4):1237-1241 
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Propanoic acid, 2-(.f.-chloro-2-methylphenoxy)-, (+-)-
7085-10-0 
ClO-H l l-Cl-03 
MW 214.66, MP 04-05 C 

Cases 
Tissue Exposure Route Range 

0600 l Not given 
Urine Ingestion 

Mean General Information 

230.3 ug/g 1.6 hr. Ingested 1200 mg/kg chlorophenoxy acetic acids (30 mL Dexol, 360 
mL Weed-B-Gone M, few granule11 D-Con concentrate). Patient died at SO br. 

26 yr old male, committed suicide, CA 
Coma, myoclonus, pinpoint pupils, cardiac arrhythmias, progressive hypoten-
sion, oliguria. Death after episodes of a.systole. 
Congested, edematous lungs, denuded duodenal mucosa with recent bemor-
rhage, diffuse mild liver necrosis. 
HPLC;GC 

3LOOD PLASMA; BILE; BRAIN; CEREBROSPINAL FLUID; BLOOD; LIVER; PANCREAS; HEART; DIAPHRAGM; KIDNEYS; DELIBERATE EXPOSURE; CALIFORNIA; SUI-B 
c 
0 
JIDE; CASE HISTORIES; AUTOPSIES; HERBICIDES; PESTICIDES; INSECTICIDES; ORGANOPHOSPHATES 
)sterloh, J.; Lotti, M.; Pond, S.M. 1083 Journal of Analytical Toxicology 7:125-120 

Propene, 1,3-dlchloro-, (Z)- (8 CI); 1-Propene, 1,3-dlchloro-, (Z)- (9 CI) 
10061-01-5 
C3-H4-Cl:I 
MW 110.07, BP 104.3 C 

Cases 
Tissue Exposure Route Range Mean 

9700 4 a) 0.96-S.05 mg/24 hr a) Not given 
Urine b) 0-5 mg/8 hr b) Not given 

General Information 

a) N·acetyl cysteine conjugate (sc ... NAC) after 150-370 min exposures to 
0.50·1.86 mg/cu m (air concentration). Five cases (four subjects) 

b) Recovery of 3C-NAC over 3 d. Exposure to 0.50 mg/cum from 2-8 hr, 
and to l.64 mg/cu m from 27.l">-82 hr. Recovery 0.56 mg/8 hr juot before 
second exposure. 1 case 

Telone formulation. No special protective clothing or devices used. Spot 
urine• for <& other subjects were 5.2-27 ug/mL. Improved assay. Some esti· 
mated from figure. 

Commercial applicators of soil fumigants, and observing investigator& 
GC/MS 

JRINE; OCCUPATIONAL EXPOSURE; MEASUREMENT METHODS; CHLORINATED HYDROCARBONS; PESTICIDES; AGRICULTURE; HEALTH HAZARDS; METABOLITES u 
0 )sterloh, J.D.; Cohen, B.-S.; Popendorf, W .; Pond, S.M. 1984 Archives of Environmental Health 30(4):271-275 

~ ...... 
~ 



Propionaldehyde, 2-methyl-2-(methylthio)-, 0-(methylcarbamoyl)oxime (8 CI); Propanal, 2-methyl-2-(methylthlo)-, 
0-((methylamino )carbonyl)oxime (9 CI) 
116-06-3 
C7-H 14-N 2-02-S 
MW 100.2b, MP 00-100 C, VP ltu than O.b mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0701 1 a) Not given a) 0.108 ppm a) Aldicarb sulfoxide metabolite 
Blood Dermal b) Not giv•n b) 0.374. ppm b) Aldicarb 1ulfont m•tabolit• 

Approximately 10 d after death. 

20 yr old Mexican exposed and later crushed to death by a tractor. Appar ... 
ently incapable of getting out ot the way. 
Weaknes1 in extremities, speech 1lnrring, diaphore•i•, pupillary mydriasi• 
HPLC 

1)702 1 a) Not given a) Trace a) Aldicarb 
Kidney Dermal b) Not given b) 0.261 ppm b) Aldicarb sulfoxide metabolite 

c) Not given c) o.•22 ppm c) Aldicarb 1ulfone metabolite 
Approximately 10 d after death. 

20 yr old Mexican exposed and later crushed to death by a tractor. Appar-
ently incapable of getting out ot the way. 
Weakness in extremities, speech 1lurring, diaphore1i1, pupillary mydriasis 
HPLC 

0703 1 a) Not given a) 0.013 ppm a) Aldicarb after indeterminate expo•ure 
Liver Derma.I b) Not given b) 0.01'>8 ppm b) Aldicarb sulfoxide metabolite 

c) Not given c) 0.116 ppm c) Aldicarb 1ulfone metabolite 
Approximately 10 d after death. 

20 yr old Mexican exposed and later crushed to death by a tractor. Appar-
ently incapable of getting out ot the way. 
Weakne11 in extremities, speech slurring, diaphoresis, pupillary mydriasi• 
HPLC 

ll70• 1 a) Not given a) 0.4.02 ppm a) Aldicarb on hand 
Skin Dermal b) Not given b) 0.167 ppm b) Aldicarb sulfoxide metabolite on hand 

c) Not given c) 0.174. ppm c) Aldicarb sulfone metabolite on hand 
d) Not given d) O.OOS ppm d) Aldicarb on abdomen 
e) Not given e) 0.011'> ppm e) Aldicarb sulfoxide on abdomen 
f) Not given f) Trace f) Aldicarb 1ulfone metabolite on abdomen 
g) Not given g) 0.168 ppm g) Aldicarb on thigh 
h) Not given h) 0.126 ppm h) Aldicarb 1ulfoxide metabolite on thigh 
i) Not given i) 0.083 ppm i) Aldicarb 1ulfone metabolite on thigh 

Approximately 10 d after death. 

20 yr old Mexican exposed and later crushed to death by a tractor. Appar-
ently incapable of getting out ot the way. 
Weakness in extremities, speech slurring, diaphoresis, pupillary mydriasis 
HPLC 

BLOOD; LIVER; SKIN; OCCUPATIONAL EXPOSURE; CALIFORNIA; ADULTS; NEUROLOGIC MANIFESTATIONS; AUTOPSIES; CASE HISTORIES; FORENSIC MEDICINE; 
PESTICIDES; ACCIDENTAL POISONING; AGRICULTURE; BIOACCUMULATION; FARMS; HEALTH HAZARDS; INDUSTRIAL ACCIDENTS; OCCUPATIONAL HAZARDS; 
PESTICIDE RESIDUES; SOILS 

Lee, M.H.; Ransdell, J.F. 1084. Journal of Toxicology and Environmental Health 1•:230-2•6 
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Propionic acid, 2-(2,4-dichlorophenoxy)- (8 CI); Propanolc acid, 2-(2,4-dichlorophenoxy)- (9 CI) 
120-36-5 
C9-H8-Cl2-03 
MW 235.10, MP 117.5-118.l C, VP negligible at room temp 

Cases 
Tissue Exposure Route Range Mean General Information 

9705 a) 6 a) 0.11-3.38 mg/lrg a) 1.27 mg/lrg a) Spray gun, road•ide, 2 locations, 1080 
Urine b) 5 b) 0.4.7-16.30 mg/lrg b) 3.67 mg/lrg b) Spray gun, rights-of-way, 1080 

Dermal 
Adult herbicide applicator• performing spray operation• in Ontario. Workers Inhalation 
used improved •afety precaution• in 1980. 
GO 

URINE; SKIN; LUNGS; OCCUPATIONAL EXPOSURE; CANADA; ADULTS; INDUSTRIAL HYGIENE; HERBICIDES; HEALTH HAZARDS; INHALATION; OCCUPATIONAL 
HAZARDS 
Libich, S.; To, J.C.; Franlr, R.; Sirons, G.J. 1984. American lnduotrial Hygiene Auocia.tion Journa.I 115(1):56-62 

Pyrrolldlne, l-nitroso-
1>S0-&&-2 
C4.-H8-N2-0 
MW 100.2, BP 2111 C at 760 mm Hg 

Cases 
Tissue Exposure Route 

0706 l 
Saliva Ingestion 

Range 

Not applicable 67 ng/ml 

SALIVA; DELIBERATE EXPOSURE; INDIA; NITROSAMINES; TOBACCOS 

Mean General Information 

Tobacco chewers. Compounds from tobacco or formed in situ by nitrosa· 
tion of alkaloid1. No N-nitro10 compou11d1 in non-chewen. Not detected in 
6 other cases 

25-•0 yr old habitual tobacco chewers and controls (non-chewers) 
Oral cavities of chewer• may be constantly exposed to nitro10 compounds. 
Chewing ba1 been a11ociated with ora' cancer 
GLC-TEA; HPLC 

Sipahimalani, A.T.; Chadba, M.S.; Bhidi, S.V.; Pratap, A.I.; Nair, J. 108.f. Food and Chemical Toxicology 22(4.):261-264 

Rubidium 
74.110-17-7 
Rb 
AtW 8o . .f.678, MP 39 C, BP 688 C, VP 10 mm Hg at 390 C 

Cases 
Tissue Exposure Route Range 

0707 a) Not given 
Blood, plasma b) Not given 

c) Not given 

Mean General Information 

a) 0.102+/-0.0lf> ug/mL a) Insulin-treated diabetic• 
b) 0.168+/-0.063 ug/mL b) N ou-iu1ulin-treated diabetics 
c) 0.111+/-0.0l.f. ug/mL c) Control non-diabetics 

Collected after overnight fasting. Significant difference• among all groups. 

18-78 yr oldo, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Wa.rd, N.I.; Pim, B. 1984 Biological Trace Element Research 6:460-4:87 
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Rubidium 
7"60-17-7 
Rb 
AtW 86.4678, MP 311 C, BP 688 C, VP 10 mm Hg at 300 C 

Cases 
Tissue Exposure Route Range 

11708 a) 0.6XlO(E-5)-l.3XlO(E-5) 
Brain b) l.OXlO(E-5)-2.0XlO(E-5) 

c) 0.5XlO(E-5)-l.55XlO(E-5) 
d) l.OXlO(E-5)-2.6XlO(E-5) 
e) Not applicable 
f) Not given 

g/g dr wt 

Mean General Information 

a) Not given a) Samples from 8 cerebral cortica.I regions, 3 alcohol abuse patients 
b) Not given b) Normals 
c) Not given c) Samples from 11 cerebral nuclei, alcohol abuse patients 
d) Not given d) Normals 
e) 2.7SX10(E-5) e) Samples from caudate nucleus, endogeneous psychosis patient 
f) 2.2r,+/-0.2SX10(E-5) f) Normals 

g/g dr wt E11timated from figure, a)-d) ranges of means. Samples dit1sected 20-24 hr af' .. 
ter death. 

S0-70 yr olds 
NA 

BRAIN; AUTOPSIES; CASE HISTORIES; BEHAVIOR DISORDERS; COBALT; IRON; RUBIDIUM; ALCOHOLIC BEVERAGES; SELENIUM; ZINC 

Demmel, U.; Hock, A.; Feinendegen, L.E.; Sebek, P. 1118' Science of the Total Environment 38:60-77 

Cases 
Tissue Exposure Route Range Mean General Information 

117011 22 a) Not given a) 0.2+/-3.2 ug/g a) Normal tissue 
Brea.it b) Not given b) l0.7+/-6.1 ug/g b) Neoplastic 

Dry wt, 3 samples, p=0.0001 

Patients with primary breast carcinoma, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray ftuore•cence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Ri•lr, S.L.; Slry-Peclr, H.H. 1084 Cancer Research 44:5800-5804 
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Samarium 
7'.C.0-lD-D 
Sm 
AtW 150 • .C., MP 107:1 C, BP 1778 C 

Cases 
Tissue Exposure Route 

D710 a) 1 
Lung b) 10 

Inhalation 

D711 a) 1 
Lymph node b) :;i 

Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

Mean General Information 

a) .C.,550 ppb a) Exposed worker, biopsy 
b) 2.5 ppb b) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

a) 321 ppb a) Exposed worker, biopsy 
b) 3.7 ppb b) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during "6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
tibro•is, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONJOSIS; LUNGS; LYMPH NODES; BIOP-
SJES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 

Scandium 
7""0-:10-2 
Sc 
AtW .C..C..DSSD, MP 1638 C, BP 283:1 C 

Cases 
Tissue Exposure Route 

D7ll 
Blood, plasma 

Range 

a) Not given 
b) Not given 
c) Not given 

11183 Chest 83(5):7S0-783 

Mean General Information 

a) o.0020+/-0.0005 a) ~nsulin-treated diabetics 
ug/mL b) Non-insulin-treated diabetics 

b) 0.002.C.+/-0.0008 c) Control non-diabetics 
ug/mL Collected after overnight fasting. Significant differences between a), c) and 

c) o.002.c.+/-0.0005 a), b). 
ug/mL 18-78 yr olds, Oxford, England 

NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 198" Biological Trace Element Re11earch 6:460-487 
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Selenium 
1782-•0-2 
Se 
AtW 78.06, MP 170-217 C, BP 686 C, VP 1 mm Hg at 366 C, 10 mm Hg at •20 C 

Cases 
TiBBue Exposure Route Range Mean 

11713 a) 76 a) Not given a) 12.3+/-0.2 ug 
Blood b) 363 b) Not given b) 8.8+/-0.1 ug 

c) 31 c) Not given c) 12.6+/-0.3 ug 
d) '1 d) Not given d) 0.•+/-0.3 ug 
e) 110 e) Not given e) 8.2+/-0.2 ug 
f) 238 f) Not given f) 8.8+/-0.2 ug 
g) 70 g) Not given g) 8.l+/-0.1 
h) 56 h) Not given h) 8.8+/-0.2 ug 
i) 363 i) Not given i) 8.s+/-0.1 ug 
j) 72 j) Not given j) 6.2+/-0.2 ug 
k) 2' k) Not given k) 7.3+/-o.• ug 

/100 ml, S.E. 

BLOOD; SELENIUM; CHINA; OCCUPATIONAL EXPOSURE; AGE; NEOPLASMS; MINING 

Chu, Y-J.; Liu, Q-Y.; Hou, C.; Yu, S-Y. 198' Biological Trace Eleme11t Reoearch 4!:133-137 

Cases 
Tissue Exposure Route Range Mean 

1171' 0 0.109-0.20'.J ppm 0.16 ppm 
Blood 

General Information 

a) Beijing adults. Age adjusted male cancer death rate 12/100,000 
b) Yun-Xi adults. Age adjusted male cancer death rate 108/100,000 
c) Beijiyouths 
d) Yun-Xi youths 
e) Yunnan tin miners working underground. Age adjusted mortality rate, 

lung cancer, males 250/100,000 
f) Yunnan tin miners working above ground. Age adjusted mortality rate, 

lung cancer, males 42/100,000 
g) Workers with frequent A1 exposures 
h) Workera with infrequent As exposure• 
i) Normal, controls for j), k) 
j) Yun-Xi patients with lung cancer 
Jr) Yun-Xi patients with non-cancerous lung diseases 

<0.001 for a)-b), i)-j). p<0.01 for e)-f) and g)-h), i)-k). Inverse correlation 
between blood Se and lung cancer death rates. Se levels not only factor as 
evidenced in cate• of underground v• above ground minen. 

Worker• at Yunnan Tin Mine (Yun-Xi) and Beijing re•ident•, China 
Fluorimetry 

General Information 

Fa•ting. Blood drawn 3-4 day• apart, levels < in toenails or hair. 

Adults, Bo•ton, MA 
NA 

BLOOD; HAIR; NAILS; GEORGIA; MASSACHUSETTS; NEW ZEALAND; SOUTH DAKOTA; DIETS; SELENIUM; BIOINDICATORS; COMPARATIVE EVALUATIONS 
Morris, J.S.; Stampfer, M.J.; Willett, W. 1118' Biological Trace Element Research 5:520-531 
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Selenium 
7782-.il-2 
Se 
AtW 78.06, MP 170-217 C, BP 686 C, VP 1 mm Hg at 366 C, 10 mm Hg at 420 C 

Cases 
Tissue Exposure Route Range Mean 

0715 164 a) Not given a) 173.S ug/I 
Blood Ingestion b) Not given b) 186.5 ug/I 

c) Not given c) 141.11 ug/I 
d) Not given d) 126.7 ug/I 
e) Not given e) 86.3 ug/I 
f) Not given f) 118.4 ug/I 
g) Not given g) 66.1 ug/I 
h) Not given h) 73.8 ug/I 

General Information 

a) 27 males, more th&D 6 seal meals/wk 
b) 35 females 
c) 12 maleo, 1-6 seal meals/wk 
d) 8 females 
e) 12 males, I seal meal or less/wk 
f) 24 females 
g) 9 males, Danes, eat predominately imported food 
h) 9 females, Danes 

Correlation between blood-Se and age, younger people cat more imported 
foods from low Se areas. 

Residents of Angmags•alilr, East Greenland. Danes temporarily in Greenland. 
AAS 

BLOOD; HAIR; ENVIRONMENTAL EXPOSURE; DENMARK; GREENLAND; AGE; MERCURY; SELENIUM; DIETS; BIOACCUMULATION 
Hansen, J.C.; Kromann, N.; Wulf, H.C.; Alboge, K. 1084 Science of the Total Environment 88:83 .. 40 

Cases 
Tissue Exposure Route Range Mean General Information 

11716 a) Not given a) 180 ng/ml a.) Canada (Hamilton), parts of US 
Blood b) Not given b) 234 ng/ml b) Wyoming 

c) Not given c) 167 ng/ml c) Cleveland, OH 
d) Not given d) 162 ng/ml d) California 
e) Not given e) >200 ng/ml e) Venesuela 
f) Not given f) 21 ng/ml f) China (Keshan) 
g) Not given g) 58 ng/ml g) Finland 
h) Not given h) 511 ng/ml h) New Zealand 
i) Not given i) 68 ng/ml i) Egypt 
j) Not given j) 77 ng/ml j) Italy (Amiata) 

Other areas in China, 96 ng/ml. Other countries, 00·180 ng/ml. Levels 
from database containbtg data on "norm.al" levels of 15 elements in 7 ti•-
aues/ftuida. Data selected by 60 inveatigatora in over 40 countriea. Diet, envi-
ronment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 11184 Science of the Tot.al Environment 38:125-131 
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Selenium 
7782-49-2 
Se 
AtW 78.96, MP 170-217 C, BP 68S C, VP 1 mm Hg at 3S6 C, 10 mm Hg at 429 C 

9 
B 

Tissue 

117 
lood 

Cases 
Exposure Route 

Ingestion 

Range Mean 

a} Not given a) 0.148+/-0.003 ug/ml 
b) Not given b) 0.173+/-0.003 ug/ml 

S.E. 

General Information 

a) Rural, p=0.0000 
b) Urban 

21-4S yr age group had higheot levelo. 

73 rural, old order armish, 8~ urban residente, Columbus, Ohio 4: .. 76 yr olds 
Fluorometry 

:LOOD; BLOOD PLASMA; ERYTHROCYTES; ENVIRONMENTAL EXPOSURE; OHIO; AGE; COMPARATIVE EVALUATIONS; SELENIUM; VITAMIN E; BIOLOGICAL MON!-B 
T 
s 
'ORING; DIETS; RURAL AREAS; URBAN AREAS; BIOAVAILABILITY 
nook, J.T.; Palmquist, D.L.; Moxon, A.L.; Cantor, A.H.; Vivian, V.M. 1983 American Journal of Clinic&l Nutrition 88:620-630 

Cases 
Tissue Exposure Route Range Mean General Information 

1718 a) 40 a) Not given a) 0.147+/-0.02S ug/ml a) Black male• 
:Hood, cells b) 4S b) Not given b) 0.1S9+/-0.030 ug/ml b) Black female• 

c) 66 c) Not given c) 0.167+/-0.030 ug/ml c) White mal .. 
d) SS d) Not given d) 0.1S2+/-0.029 ug/ml d) White female• 
e) 206 e) Not given e) 0.1SB+/-0.03S ug/ml e) Total of above 

Differing: P<o.os - Black/white femaleo, Black maleo/femaleo, White fe-
mal .. /maleo, P<0.01 - Black/white male1. Some differenceo more pro-
nounced in 20-•5 yr olds. Inverse correla.tions with yr of smoking &nd coffee 
intake. U.S. mean for whole blood=0.206 ug/ml, thio otudy=0.128 ug/ml 

Healthy students Crom Paine College, A.R. Johnson Health Profesaional High 
School, students and employeet of Medical College of GA, Augusta. Coastal 
region a "stroke belt" 
Data do not relate to cardiovascular or esophageal cancer risks, both prob-
lems in the area 
Fluorimetry 

iELENIUM; BLOOD PLASMA; BLOOD; GEORGIA; RACIAL STUDIES; SEX s 
M fcAdam, P.A.; Smith, D.K.; Feldman, E.B.; Hames, C. 1984 Biological Trace Element Research 6:8-0 

Cases 
Tissue Exposure Route Range Mean General Information 

~719 a) 16 a) 0.7S-2.2S pmol a) Not given a) Patients on gluten-free diets 
Blood, cello b) 32 b) 1.4-3.3 pmol b) Not given b) Control• 

Ingestion /10(E+6) cello Estimated from graphs 

16 coeliac disease patients, ages 23-71 (mean 50.6) yr and 3~ healthy control•, 
ages 21-7' (mean 49.S) yr 
Hydride generation; AAS 

tLOOD; BLOOD PLASMA; LEUKOCYTES; UNITED KINGDOM; GASTROINTESTINAL DISEASES; NUTRITIONAL DISORDERS; COMPARATIVE EVALUATIONS; SELE-B 
N 
H 

llUM; DIETS 
links, L.J.; Inwards, K.D.; Lloyd, B.; Clayton, B.E. 1084 British Medical Journal 288:1862-1868 

~ 
t.:> 
0 



Selenium 
7782-4.9-2 
Se 
AtW 78.96, MP 170-217 C, BP 685 C, VP 1 mm Hg at 356 C, 10 mm Hg at 4.29 C 

Cases 
Tissue Exposure Route Range Mean 

0720 4 a) Not given a) 0.436+/-0.0ll> ug 
Blood, cells Ingestion b) Not given b) 0.486+/-0.080 ug 

c) Not given c) 0.489+/-0.017 ug 
d) Not given d) 0.455+/-0.025 ug 

/ g freeze dried 

General Information 

a) 1-10 don diet with 107.7+/-0.l ug Se/d 
b) d 13 on diet with 11.4+/-0.l ug Se/d (d 11-45) 
c) d 34 
d) d 45 

Controlled, nutritionally complete diet. In addition, received 108.8 ug Se-74 
on d 4 and d 39, fasting before and after. 

Healthy Ma.aeachusett• Institute of Technology students, 10-20 yr old, 63-74 
lrg, Cambridge, Massachusetts 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; MASSACHUSETTS; ADULTS; SELENIUM; DIETS; TRACE ELEMENTS 

Janghorba.ni, M.; Kasper, L.J.; Young, V.R. 1084 American Jourual of Clinical Nutrition 40: 208-218 

Cases 
Tissue Exposure Route Range Mean General Information 

11721 a) II a) o.M+/-0.05-0.63+/-0.05 mg a) Not applicable a) Alcoholica, dayt1 2 and 7 of hospitalisation 
Blood, cells b) 12 Se/mg Hb b) 0.6711+/-0.05 mg b) Control• 

b) Not given Se/mg Hb Erythrocyte level•. 
Range of means S.E. 

Acutely inebriated oubjecto, detox unit, Baltimore, MD. Mean age 47+/-8 yr. 
S.E. Mean duration ethanol contmmption 11+/-3 mo 

Fluorometry 

BLOOD PLASMA; URINE; NUTRITIONAL DEFICIENCIES; ALCOHOLISM; ALCOHOLIC BEVERAGES; SELENIUM; MARYLAND; BLOOD CELLS 

Dutta, S.K.; Miller, P.A.; Greenberg, L.B.; Levander, O.A. 1083 American Journal of Clinical Nutrition 38:71300 718 

Cases 
Tissue Exposure Route Range Mean General Information 

0722 a) 40 a) Not given a) o.oos+/-0.020 ug/ml a) Black male• 
Blood, plasma b) 45 b) Not given b) o.1os+/-o.025 ug/ml b) Bia.ck female• 

c) 66 c) Not given c) O.lll+/-0.020 ug/ml c) White males 
d) 55 d) Not given d) o.102+/-0.018 ug/ml d) White female• 
•) 206 e) Not given e) 0.104.+/-0.021 ug/ml e) Totalo of above 

Differing: P<O.O& - Bia.ck/white females, Black males/females, P<0.01 -
White females/male•, P<0.001 .. Black/white males. Some differences more 
pronounud in 20-45 ;yr oldo. U.S. mean for whole blood io 0.206 ug/ml, thio 
otud;y io 0.128 ug/ml. 

Healthy students from Paine College, A.R. Johnson Health Profenional High 
School, students a.nd employees of Mediea.I College of GA, Augusta. Coaata.l 
region a ,,stroke belt,, 
Data do not relate to cardiova.scular or esophageal cancer risks, both prob .. 
lem1 in the area 
Fluorimetry 

:ELENJUM; BLOOD PLASMA; BLOOD; GEORGIA; RACIAL STUDIES; SEX s 
M ..fcAdam, P.A.; Smith, D.K.; Feldman, E.B.; Hames, C. 1984 Biological Trace Element Research 6:3-9 
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Selenium 
77&2-'0-2 
Se 
AtW 78.08, MP 170-217 C, BP 685 C, VP 1 mm Hg at 866 C, 10 mm Hg at '20 C 

Cases 
Tissue Exposure Route Range Mean 

0728 a) 16 a) 90-179 ug/L a) 136.3+/-6.97 ug/L 
Blood, plasma h) 2, h) 6<&-171 ug/L h) 119.2+/-6.02 ug/L 

c) 19 c) 87-162 ug/L c) lll.3+/-10.23 ug/L 
d) 83 d) '6-137 ug/L d) lOS.2+/-,.28 ug/L 

SELENIUM; BLOOD PLASMA; CARDIOVASCULAR DISEASES 
Moore, J.A.; Noiva, R.; Wells, I.C. 198' Clinical Chemistry 30(7):1171-1173 

Cases 
Tissue Exposure Route Range Mean 

07211 27 a) Not given a) 141+/-6 ng/ml 
Blood, plasma Ingest.ion h) Not given h) 127 +/-7 ng/ml 

c) Not given c) 138+ /-5 ng/ml 
d) Not given d) 132+/-S ng/ml 
e) Not given e) 18'+/-8 ng/ml 

S.E. 

BLOOD PLASMA; URINE; MARYLAND; ADULTS; SELENIUM; DIETS; METABOLISM 

Levander, O.A.; Morris, V.C. 108' American Journal of Clinical Nutrition 30:800-815 

Cases 
Tissue Exposure Route Range Mean 

0726 a) 16 a) 0.7-1.6 umol/1 a) Not given 
Blood, plasma h) 32 h) 1.3-1.8 umol/I h) Not given 

Ingestion 

General Information 

a) Narrowing of up to 50% of any coronary artery lumen 
b) Narrowing of 50% or more in 1 major corona.ry artery lumen 
c) Narrowing of 50% or more in 2 of major coronary artery lumens 
d) Narrowing of 50% or more in 3 of major coronary artery lumens 

Significant inverse correlation between levels and 1everity of atherosclerosis. 
c) and d) different from a), p<0.05 and, 0.01, respectively 

Patients being evaluated by coronary arteriography for clinical evaluation of 
chest pain 
Fluorimetry 

General Information 

a) Spring 
h) Summer 
c) Fall 
d) Winter 
e) Annual mean 

Sampled during 4' 1-wk metabolic periode: over 1 yr. 12 ma.lee, 15 females se-
lected for regular ea.ting ha.bits, non-vegetarian diets, no dietary supplements. 
No significant sex difference. 1 ug/kg body wt needed daily to maintain ha.I-
a.nee. Excessive supplementation should be a.voided. 

Beltsville, MD area, 10-50 yr 
MS; Fluorometry 

General Information 

a) Patients on gluten-free diets 
h) Controls 

Estimated from graphs 

16 coeliac disease patients, ages 23-71 (mean 50.6) yr and 32 healthy controls, 
ages 21-7' (mean ,9.5) yr 
Hydride generation; AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; UNITED KINGDOM; GASTROINTESTINAL DISEASES; NUTRITIONAL DISORDERS; COMPARATIVE EVALUATIONS; SELE-
NIUM; DIETS 
Hink1, L.J.; Inwards, K.D.; Lloyd, B.; Clayton, B.E. 198' British Medical Journal 2S8:1862-1863 
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Selenium 
7782-'611·2 
Se 
AtW 78.116, MP 170-217 C, BP 686 C, VP 1 mm Hg a.t 366 C, 10 mm Hg a.t <629 C 

Cases 

Tissue Exposure Route Range Mean 

D726 ' a) Not given a) 0.115+/-0.000 ug/ml 
Blood, pla•ma lnge•tion b) Not given b) 0.106+/-0.007 ug/ml 

c) Not given c) O.Os3+/-o.oo9 ug/ml 
d) Not given d) 0.090+/-0.005 ug/ml 

General Information 

a) 1-10 don diet with 107.7+/-0.l ug Se/d 
b) d 13 on diet with 11.<6+/-0.l ug Se/d (d 11·'65) 
c) d 3<6 
d) d 45 

Controlled, nutritionally complete diet. In addition, received 108.8 ug Se-7.ft 
on d 4 and d 30, fasting before and after. 

Healthy Ma••achusetts Institute of Technology students, 10·20 yr old, 63-7.ft 
kg, Cambridge, MA 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; MASSACHUSETTS; ADULTS; SELENIUM; DIETS; TRACE ELEMENTS 

Janghorba.ni, M.; Ka•per, L.J.; Young, V .R. ID84 American Journal of Clinical Nutrition •O: 208-218 

Cases 

Tissue Exposure Route Range Mean General Information 

D727 Inge1tion a) o.110+/-0.002 ug/ml a.) Rural, p=0.0000 
Blood, plasma b) 0.128+/-0.001 ug/ml b) Urban 

S.E. 21-4:5 yr age group had highest levels. 

73 rural, old order Amish, 82 urban residents, Columbus, Ohio 4-76 yr olds 
Fluorometry 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; ENVIRONMENTAL EXPOSURE; OHIO; AGE; COMPARATIVE EVALUATIONS; SELENIUM; VITAMIN E; BIOLOGICAL MONI-
TORING; DIETS; RURAL AREAS; URBAN AREAS; BIOAVAILABILITY 
Snoolr, J.T.; Palmquist, D.L.; Moxon, A.L.; Cantor, A.H.; Vivian, V.M. 1083 American Journal of Clinical Nutrition 38:620-630 

Cases 

Tissue Exposure Route Range Mean General Information 

D728 a) D a) ll.l+/-0.5-17.2+/-l.5 ug/dl a) Not applicable a) Alcoholics, days 2 and 7 of detoxification 
Blood, plasma b) 12 b) Not applica.ble b) 18.1+/-0.l ug/dl b) Controls p<0.005 

Range of mean• S.E. Hospital diet-contained 102+/-<6 ug/day. Level by day 7 significantly higher 
S.E. P<0.01. Estimated from graph. 

Acutely inebriated 1ubjecta, detox unit, Baltimore, MD. Mean age •7+/-3 yr. 
Mean duration ethanol consumption 11+/-3 mo 
Fluorometry 

BLOOD PLASMA; URINE; NUTRITIONAL DEFICIENCIES; ALCOHOLISM; ALCOHOLIC BEVERAGES; SELENIUM; MARYLAND; BLOOD CELLS 
Dutta, S.K.; Miller, P.A.; Greenberg, L.B.; Levander, O.A. 11183 American Journal of Clinical Nutrition 38:713·718 
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Selenium 
7782-40-2 
Se 
AtW 7S.06, MP 170-217 C, BP 6S5 C, VP l mm Hg at 356 C, 10 mm Hg at 420 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0720 a) Not given a) 0.106+/-0.013 ug/mL a) ln1ulin-treated diabetics 
Blood, plasma b) Not given b) 0.127+/-0.027 ug/mL b) Non-insulin-treated diabetics 

c) Not given c) 0.115+/-0.0lll ug/mL c) Control non-diabetics 
Collected after overnight fasting. Significant differences among all groups. 

1S-7S yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.J.; Pim, B. 1084 Biological Trace Element Reeearch 6:•60-•87 

Cases 
Tiaaue Exposure Route Range Mean General Information 

0780 12S a) Not given a) 50.5+/-12.5 ug/L a) SO males, 60 femalee, cancer reported in 1072-78 
Blood, eerum Ingestion b) Not given b) 64.3+/-ll.S ug/L b) Controls (t=2.54, df=l27, 2-sided p=0.012) 

c) Not given c) '7.7+/-10.3 ug/L c) 43 (of total), died of cancer 
d) Not given d) 54.5+/-13.7 ug/L d) Controls (t=2.40, df=42, p=0.021) 
e) Not given e) 410.7+/-13.2 ug/L e) 87 (of total), cancers in last 4 yr of followup 
f) Not given f) 541.l+/-ll.3 ug/L f) Controls (t=2.27, df=86, p=0.026) 

Followup of 8113 people, N. Karelia, Kuopio Counties, E. Finland. Surveyed 
2·•/72. 31-SO yr olds with no cancers reported in 12 mo pre-1072, cancers in 
next 6 yr. Matched controls. 
Study supports previous view that Se-deficiency may be significant in gastro-
intestinal tract cancers, but does not seem to be associated with cancer risk 
for skin, bone, urinary, genital cancers. 
AAS 

SELENIUM; BLOOD SERUM; FINLAND; NEOPLASMS; BIOACCUMULATION; NUTRITIONAL DISORDERS; EPIDEMIOLOGY; TRACE ELEMENTS 

Salonen, J.T.; Alftban, G.; Huttunen, J.K.; Puska, P. 1P84 American Journal of Epidemiology 120(8):842-340 

Cases 
Tissue Exposure Route Range Mean General Information 

0731 a) 141 a) 1.12-2.16 ug a) 1.50 ug A) Controls (spouses), no risk of hereditary nonpolyposis colorectal cancer 
Blood, 1erum b) 10 b) 1.03-1.87 ug b) l.4S ug b) Low risk (no affected parents or grandparents) 

c) S c) 1.19-1.06 ug c) 1.57 ug c) Intermediate risk, 1 affected grandpa.rent 
d) 17 d) 1.01-2.12 ug d) 1.58 ug d) High rislr, l affected parent 

/g protein /g protein Levels also given according to age groups. No significant differences between 
risk and controls or between age groups regardless of risk. No correlation be-
tween hair and serum levels. 

30-60 yr olds, N ebraslra 
NA 

BLOOD SERUM; HAIR; NEBRASKA; ADULTS; SELENIUM; GENETIC EFFECTS; COMPARATIVE EVALUATIONS 

Tempero, M.A.; Jacobs, M.M.; Lynch, H.T.; Graham, C.L.; BlotcJry, A.J. 10841 Biological Trace Element Research 6:51·65 
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Selenium 
7782-411-2 
Se 
AtW 78.06, MP 170-217 C, BP 685 C, VP 1 mm Hg at 356 C, 10 mm Hg at 420 C 

Cases 

Tissue Exposure Route Range Mean 

9782 a) 16 a) 0.9-2.2 umol/1 a) Not given 
Blood, whole b) 32 b) 1.4-2.3 umol/1 b) Not given 

Ingestion 

General Information 

a) Patients on gluten-free diets 
b) Control• 

Estimated from graphs 

16 coeliac disease patients, ages 23-71 (mean 50.6) yr and 32 healthy controls, 
ages 21-74 (mean 411.5) yr 
Hydride generation; AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; UNITED KINGDOM; GASTROINTESTINAL DISEASES; NUTRITIONAL DISORDERS; COMPARATIVE EVALUATIONS; SELE-
N!UM; DIETS 

Hinh, L.J.; lnwardo, K.D.; Lloyd, S.; Clayton, B.E. 1118' Britioh Medical Journal 288:1862-1863 

Cases 

Tissue Exposure Route Range Mean General Information 

9733 a) 20 a) 0.040-0.245 ug/ml a) 0.0116+/-0.046 ug/ml a) Seventh-day Adventist vegetarians, men 
Blood, whole b) 28 b) 0.020-0.108 ug/ml b) 0.104+/-0.053 ug/ml b) Seventh-day Adventist vegetarians, women 

c) 0 c) 0.030-0.124 ug/ml c) 0.082+/-0.032 ug/ml c) Seventh-day Adventist nonvegetarians, men 
d) 7 d) 0.022-0.164 ug/ml d) 0.060+ /-0.040 ug/ml d) Seventh.day Adventist non.vegetarians, women 
e) 17 e) 0.023-0.128 ug/ml e) 0.076+/-0.028 ug/ml e) Nonvegetarians, men 
f) 35 f) 0.033-0.216 ug/ml f) o.112+/-0.050 ug/ml f) Nonvegetarian1, women 
g) 16 g) 0.055-0.248 ug/ml g) 0.110+/-0.046 ug/ml g) Women with hormone-dependent cancers 

Ingestion No significant differences bet.-een vegetarians, nonvegetarians or cancer pa-
tients. Levels positively correlated with intake of protein, riboflavin, niacin, 
oleic and linoleic acids but not with 11 other nutrients. 

Healthy 10-83 yr olds, and 4:5-70 yr old Yl'Omen, with present or previous ma-
lignancies (in remi•sion) of ovary, uterus, breast. Low soil-Se region, OR 
Fluorometry 

OREGON; ADULTS; NEOPLASMS; NUTRITIONAL DEFICIENCIES; BLOOD; SELENIUM; DIETS; FOODS; SOILS 
Shultz, T.D.; Leldem, J.E. 1083 American Journal of Clinical Nutrition 37:114.-118 

Cases 

Tissue Exposure Route Range Mean General Information 

0784 a) Not applicable a) 10.5X10(E-7) a) Samples from caudate nucleus of endogeneous psychosis patients 
Bra.in b) Not given b) 8.5+/-o.nxio(E-7) b) Normal• 

g/g dr wt Tissue samples dis•ected 20-24: hr after death. 

70 yrs old 
NA 

BRAIN; AUTOPSIES; CASE HISTORIES; BEHAVIOR DISORDERS; COBALT; IRON; RUBIDIUM; ALCOHOLIC BEVERAGES; SELENIUM; ZINC 
Demmel, U.; Hock, A.; Feinendegen, L.E.; Sebek, P. 1984 Science of the Total Environment 38:60-77 
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Selenium 
7782-40-2 
Se 
AtW 78.06, MP 170-217 C, BP 68f> C, VP l mm Hg at 3f>6 C, 10 mm Hg at -&29 C 

Cases 
Tissue Exposure Route Range Mean 

073f> 22 a) Not given a) 0.70+/-0.30 ug/g 
Breast b) Not given b) 1.02+/-0.-&3 ug/g 

General Information 

a) Normal tissue 
b) N eoplaotic 

Dry wt, 3 samples, p=0.003 

Patients with primary breast carcinoma, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray ftuorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Ri•k, S.L.; Sky-Peck, H.H. 1984 Cancer Research ••:5300-530• 

Cases 
Tissue Exposure Route Range Mean General Information 

0736 a) 10 a) Not given a) 10.l+/-lS.3 ug/1 a) Controls, non-neoplasmic diseases (hydrocephalus, etc.) 
Cerebrospinal b) 8 b) Not given b) 10.l+/-S.6 ug/I b) Meningioma 
fluid c) S c) Not given c) 18.4+/-o&.l ug/I c) Craniopharyngioma 

d) 6 d) Not given d) 23.8+/-l.6 ug/I d) Astrocytoma 
•) s e) Not given e) 86.l+/-13.6 ug/I e) Medulloblaotoma 
f) l f) Not given f) 164 ug/I f) Pinealblaotoma 
g) l g) Not given g) 167 ug/I g) Chondrosarcoma 

b, c) Benign bra.in tumors, (d-g) mali.gua.ut brain tumors 
Significant differences between malignant tumor and control groups 
(p<O.Oo&7), and between malignant and benign tumor group• (p<0.014). Re-
lationahip, if any, to m&lign&ocy unknown. 

Patients, 18 men, 14. women, range of me&n ages 4.6-55.0 yr, fasted 8-12: hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Ya•igi, A.; Al-Saleh, I.; Al-Mefty, 0. 1984 Clinical Chemistry 30:1368-1360 

Cases 
Tissue Exposure Route Range Mean General Information 

9737 0 0.300-0.731 ppm 0.4.7 ppm Two scalp sites/per•on, levels > blood but < toenails. High values (range of 
Hair 5.76-87.8 ppm) from persons u•ing Se-containing shampoo excluded. 

Adults, Boston, MA 
NA 

BLOOD; HAIR; NAILS; GEORGIA; MASSACHUSETTS; NEW ZEALAND; SOUTH DAKOTA; DIETS; SELENIUM; BIOINDICATORS; COMPARATIVE EVALUATIONS 

Morris, J.S.; Stampfer, M.J.; Willett, W. 1984 Biological Trace Element Research 5:529-537 
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Selenium 
77S2-<i0-2 
Se 
AtW 7S.06, MP 170-217 C, BP 685 C, VP l mm Hg o.t 356 C, 10 mm Hg at <l29 C 

Cases 
Tissue Exposure Route Range 

0738 12 Not given 0.86 ug/g 
Hair Ingestion 

Mean General Information 

Positively correlated with ho.ir Hg (r=0.752<l, p<o.05) and blood Hg 
(r=0.5872, p<0.5). Ho.iris not good index of Se uptake. 

Residents of Angmagssalik, East Greenland 
AAS 

BLOOD; HAIR; ENVIRONMENTAL EXPOSURE; DENMARK; GREENLAND; AGE; MERCURY; SELENIUM; DIETS; BIOACCUMULATION 
Hansen, J.C.; Kromann, N.; Wulf, H.C.; Alboge, K. IOS<l Science of the Total Environment 38:33-40 

Cases 
Tissue Exposure Route Range Mean General Information 

9730 a) Not given o.) 3-<l ug/g o.) Japan 
Hair b) Not given b) 0.07 ug/g b) China (Kenh&n) 

c) Not given c) 0.085 ug/g c) Greece 
Most countries, levels are of order of 0.5-1 ug/g. Levels from database con-
taining data on "normal" levels of 15 element• in 7 tissues/ftuids. Data se-
lected by 60 investigators in over 40 countries. Diet, environment both impor-
tant in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAJ, EXPOSURE 
Iyengar, G.V. 198<1 Science of the Total Environment 38:125-131 

Cases 
Tissue Exposure Route Range Mean General Information 

07<10 a) 11 a) 0.03-2.35 ug a) 0.03 ug a) Control• (•pou11es), no risk of hereditary nonpolypo11i111 colorectal c&ncer 
Hair b) 7 b) 0.2S-1.<l4 ug b) 0.78 ug b) Low risk (no affected parent• or grandparents) 

c) 10 c) 0.5<i-2.67 ug c) 1.13 ug c) High risk, 1 affected parent 
/g dry wt /g dry wt No significant differences between risk and controls. No correlation between 

hair and serum levels 

30 .. 60 yr olds, Nebraska 
Spectrofl.uorimetry 

BLOOD SERUM; HAIR; NEBRASKA; ADULTS; SELENIUM; GENETIC EFFECTS; COMPARATIVE EVALUATIONS 

TempeJ"o, M.A.; Jacobs, M.M.; Lynch, H.T.; Graham, C.L.; Blotclry, A.J. 108<1 Biological Trace Element Research 6:51-55 
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Selenium 
7782-40-2 
Se 
AtW 78.06, MP 170-217 C, BP 686 C, VP 1 mm Hg at 356 C, 10 mm Hg at 420 C 

Cases 
Tissue Exposure Route Range Mean 

0741 a) 31 a) S0-4600 ug/kg a) 340 ug/kg 
Hair b) 45 b) 60-2100 ug/kg b) 320 ug/kg 

c) 26 c) 70-2SOO ug/kg c) 450 ug/kg 
d) lS d) 110-1700 ug/kg d) 350 ug/kg 

General Information 

a) Caucasian boys 
b) Caucasian girls 
c) Hindustani children 
d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old school children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.F.M.; Wibowo, A.A.E.; Das, H.A.i Egger, R.J.; van Deyck, W .; Zielhui1, R.L. lOSS International Archives of Occupational and Environmental Health 53:127-137 

Cases 
Tissue Exposure Route Range Mean General Information 

07<&2 6 a) 0-3.0 ug/ g a) 1.5 ug/g a) 0-4:0 cm from 1c-.Ip, 7 yr old female 
Hair b) <&.5-21 ug/g b) 10.0 ug/g b) 0-40 cm from scalp, 4 yr old female 

c) 0.0-25 ug/g c) 12.0 ug/g c) 0·30 cm from scalp, 7 yr old female 
d) 2.0-26 ug/g d) 11.0 ug/g d) 0-lS cm from scalp, 3 yr old female 
e) 2.0-0.6 ug/g e) 7.5 ug/g e) 0-16 cm from scalp, 2 yr old male 
f) 0-<&.6 ug/ g f) 0.55 ug/g f) 0-65 cm from sc&lp, <&O yr old female 

Estimated from figure Range from total length, mean from 1st 10 cm from scalp. Levels not uniform 
throughout same hair of same person, no definite pattern discernible. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yukawa, M.; Suzuki-Yasumoto, M.; Tanaka, S. lOS<& Science of the Total Environment 38:4.1-54 

Cases 
Tissue Exposure Route Range Mean General Information 

97<&3 S2 4.0+/-1.3 ug/g Cortex. No significant relationship to age. Cd and Cd/Se positively corre ... 
Kidney Dry wt lated with postmortem evidence of hypertension only if a.ge, gender not in-

eluded in multiple regression equation. 

16-60 yr old Cauca.sia.ns autopsied in 1070-1081. Also mtasured: hea.rt wt, 
body wt, height. Selected from group of 60. Cancer, kidney failure, extensive 
wt loss cases excluded. West Virginia 
Fluorimetry 

SELENIUM; CADMIUM; ZINC; COPPER; AUTOPSIES; KIDNEYS; WEST VIRGINIA; HYPERTENSION; TRACE ELEMENTS 

Horvath, D.J.; Barker, F.W .; Thayne, W .V.; Frost, J.L. 198' Biological Trace Element Research 6:225-236 
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Selenium 
7782-411-2 
Se 
AtW 78.116, MP 170-217 C, BP 686 C, VP 1 mm Hg at 366 C, 10 mm Hg at 4211 C 

Cases 
Tissue Exposure Route Range Mean 

11744 36 a) 0.34-0.68 ug/g a) 0.52 ug/g 
Liver b) 0.34-0.687 ug/g b) 0.61 ug/g 

<) 0.35-0.53 ug/g <) 0.44 ug/g 
d) 0.38-0.65 ug/g d) 0.56 ug/g 
e) 0.311-0.64 ug/g e) 0.61 ug/g 

General Information 

a) 1 sample per liver (36), AAS 
b) 2 samples from 35 livers, 1 from 1, NA 
c) 8 aamples, Baltimore, MD 
d) 13 samples, Seattle, WA 
e) 16 samples, Minneapolis, MN 

Normal tissues from autopsies 
For c), d) and e), ranges estimated from figure. Geographic dependency 
noted. 

Baltimore, MD; Minneapolis, MN, Seattle, WA 
AAS; NA 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harrison, S.H.; Wise, S.A. 11184 Biological Trace Element Research 6:31-40 

Cases 
Tissue Exposure Route Range Mean General Information 

11746 116 a) 0.13-0.43 mg/kg a) 0.25+/-0.0S mg/kg a) Females 
Liver b) 0.14-0.83 mg/kg b) 0.33+/-0.15 mg/kg b) Males 

Autopsie1. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
Chem 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
PicJrston, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1083 Journal of Analytical Toxicology 7:2 ... 6 
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Selenium 
7782-40-2 
Se 
AtW 78.06, MP 170-217 C, BP 685 C, VP 1 mm Hg at 356 C, 10 mm Hg at 420 C 

Cases 
Tissue Exposure Route Range Mean 

0746 a) Not given a) 33 ng/ml 
Milk b) Not given b) 31 ng/ml 

c) Not given c) 62 ng/ml 
d) Not given d) 12 ng/ml 
e) Not given e) 10 ng/ml 
f) Not given f) 13 ng/ml 
g) Not given g) 10 ng/ml 
h) Not given h) 11 ng/ml 

General Information 

a) Phillipines 
b) UK 
c) Chile 
d) Australia 
e) New Zealand 
f) Ohio 
g) Finland 
h) Hungary 

Other countries range from 15-2.5 ng/ml. Levels from database containing 
data on "normal" levels of 15 elements in 7 tiHmes/fl.uids. Data selected by 
60 inveatigatore: in over 40 countries. Diet, environment both important in 
distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 108' Science of the Total Environment 38:125-181 

Cases 
Tissue Exposure Route Range Mean General Information 

07'7 a) 12 a) 64-125 ug/kg a) 04.+/-24. ug/kg a) Colo1trum (1st or 2nd day postpartum) 
Milk b) 15 b) 4.3-151 ug/kg b) 82+/-20 ug/kg b) Tranoitional milk (3-8 days poot partum) 

c) 6 c) 40.2-80 ug/kg c) 64.+/-14 ug/kg c) Mature milk (l-8 mo postpartum) 
Dry wt Dry wt 

Slovenia, Yugoslavia 
NA 

MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

07'8 a) 15 a) 60-172 ug/g (or ppm) a) 1.17 ug/g (or ppm) a) South Dakota 
Nail b) 24. b) 53-112 ug/g b) 0.81 ug/g b) Georgia 

c) 0 c) 60-00 ug/ g c) 0.74 ug/g c) Boston, MA, levels higher th&n in blood or hair 
d) 1' d) 8-40 ug/g d) 0.26 ug/g d) New Zealand 

Estimated from figure 10 toenail s&mples/subject 

Adults 
NA 

BLOOD; HAIR; NAILS; GEORGIA; MASSACHUSETTS; NEW ZEALAND; SOUTH DAKOTA; DIETS; SELENIUM; BIOINDICATORS; COMPARATIVE EVALUATIONS 

Morris, J.S.; St&mpfer, M.J.; Willett, W. 1084 Biological Trace Element Research 5:520 ... 537 
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Selenium 
7782-•0-2 
Se 
AtW 78.06, MP 170-217 C, BP 685 C, VP 1 mm Hg at 356 C, 10 mm Hg at 4.20 C 

Cases 
Tissue Exposure Route Range Mean 

0740 a) 12 a) Not given a) 48+/-2 ug/d 
Urine b) 15 b) Not given b) 30+/-1 ug/d 

Ingestion S.E. 

BLOOD PLASMA; URINE; MARYLAND; ADULTS; SELENIUM;·DIETS; METABOLISM 

Levander, O.A.; Morris, V.C. 108, American Journal of Clinical Nutrition 39:800-815 

Cases 
Tissue Exposure Route Range Mean 

0750 4 a) Not given a) "+/-3 ug/d 
Urine Ingestion b) Not given b) 27+/-5 ug/d 

General Information 

a) Males 
b) Female• 

Sampled during 4 1-wk metabolic period• over 1 yr. p<o.os. 1 ug/kg body 
wt needed daily to maintain balance. Subjects selected for regular eating 
habits, non-vegetarian diets, no dietary supplements. 

Beltsville, MD area, 19-50 yr 
Fluorometry 

General Information 

a) 1-10 d on diet with 107.7+/-0.l ug Se/d 
b) 11-•5 don diet with 11.4+/-0.l ug Se/d 

Controlled, nutritionally complete diet. In addition, received 108.8 ug Se-7• 
on d 4. and d 39 1 fasting before and after. 

Healthy Massachusetts Institute of Technology students, 10-20 yr old, 63-74: 
kg, Cambridge, MA 

BLOOD PLASMA; ERYTHROCYTES; URINE; DELIBERATE EXPOSURE; MASSACHUSETTS; ADULTS; SELENIUM; DIETS; TRACE ELEMENTS 

Janghorbani, M.; Kasper, L.J.; Young, V.R. 108, American Journal of Clinical Nutrition 40: 208-218 

Cases 
Tissue Exposure Route Range Mean General Information 

0751 a) 7 a) 17-51 ug/d a) Not given a) Alcoholics, day 2 of hospitalization p<0.005 
Urine b) 6 b) 11-60 ug/d b) Not given b) Day 1, p<o.005 

c) 36-63 ug/d c) Not given c) Controls 
S.E. Estimated from graph. 

Acutely inebriated subjects, detox unit, Baltimore, MD. Mean age 47+/·3 yr. 
Mean duration ethanol consumption 11+/-3 mo 
Fluorometry 

BLOOD PLASMA; URINE; NUTRITIONAL DEFICIENCIES; ALCOHOLISM; ALCOHOLIC BEVERAGES; SELENIUM; MARYLAND; BLOOD CELLS 

Dutta, S.K.; Miller, P.A.; Greenberg, L.B.; Levander, O.A. 1083 American Journal of Clinical Nutrition 38:713-718 
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Silicon 
7440-21-3 
Si 
AtW 28.086, MP 1410 C, BP 2600 C, VP 1 mm Hg at 1724. C 

Cases 
Tissue Exposure Route Range 

0752 a) 3 a) 60-150 ppm 
Aorta b) 6 b) 30-70 ppm 

c) 7 c) Not given 
Dry wt 

D7S3 1 Not given 
Bone 

Mean General Information 

a) Not given a) Sclerotic aorta from metal-workers 
b) Not given b) Normal aorta from metal-worker• 
c) 34+/-22 ppm c) N otmal aorta from non metal-worker• 

Dry wt 
45-66 yr old workers. Autopsies, Japan, 1076-1077. Employed 7-32 yr 
ES 

<10 ppm Lumbar vertebrae (n=5). 
Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 80 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1084. Archive• of Environmental Contamination and Toxicology 13:119·127 

Cases 
Tissue Exposure Route Range Mean General Information 

0754. a) 10 a) <0.2 a) Not given a) Autop1ie1, men, age1 26-87 yr (mean 57), no exposure to 1ilica, no active 
Lung b) 17 b) <0.2 b) Not given pulmonary disea•e, death from nonpulmonary causes 

c) 14 c) <o.3 c) Not given b) Biopsies, 16 men, 1 woman, ages 23-67 (mean 50), no exposure, had bi-
d) 22 d) <0.2-6.1 d) Not given lateral interstitial pulmonary di1ea1e 

Si/S ratio c) 6 autop•ie•, 8 biop•ie1, men, age• 26-82 (mean 66) 1 variou• sources of sil· 
ica dust (>s yr), no 1ilicosi1 

d) 11 autop1ie1, 11 biop1ie1 1 men, age1 44:-85 (mean 63), 1ilico1i1, various 
sources of silica dust, values <0.2 experimental error 

Silicosis 
X-ray analy1i1 

LUNGS; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; RESPIRATORY DISEASES; BIOPSIES; AUTOPSIES; MEASUREMENT METHODS; SILi-
CON 
Funahashi, A.; Schlueter, D.P.; Siegesmund, K.A. 1084. Cheot 86(4):506-500 

Col) 
Col) 
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Silver 
7440-22-4 
Ag 
AtW 107.868, MP 960.6 C, BP 2000 C, VP l mm Hg at 1310 C, 10 mm Hg at 1640 C 

Cases 
Tissue Exposure Route Range Mean 

9766 a) Not given a) 0.0018+/-0.0003 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0019+/-0.0006 
ug/mL 

c) 0.0020+/-0.0004 
ug/mL 

General Information 

a) Insulin-treated diabetic• 
b) Non-insulin-treated diabetics 
c) Control non-diahetic1 

Collected after overnight fasting. Significant difference between a) and c). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.1.; Pim, B. 1984 Biological Trace Element Research 6:4:6G-•87 

Cases 
Tissue Exposure Route Range Mean General Information 

9766 a) 10 a) Not given a) 6.l+/-2.9 ug/1 a) Control•, non-neoplasmic disease• (hydrocephalue:, etc.) 
Cerebrospinal b) 8 b) Not given b) 6.D+/-4.6 ug/I b) Meningioma 
fluid c) 3 c) Not given c) 9.l+/-8.0 ug/I c) Craniopharyngioma 

d) 6 d) Not given d) ll.l+/-7.7 ug/I d) Astrocytoma 
e) 3 e) Not given e) 12.4+/-4.8 ug/I e) Medulloblastoma 
f) l f) Not given f) :11.a ug/I f) Pinealblastoma 
g) l g) Not given g) 4.0 ug/I g) Chondrosarcomma 

b, c) Benign brain tumore, (d-g) malignant brain tumors 
Signifi.c&nt difference (p<0.012) between malignant tumor and control 
groupa. Relationahip, if aoy, to malignancy unknown. 

Patient•, 18 men, 14 women, range of mean ages 4.600 66.0 yr, fasted 8·l:l hr 
AAS 

CEREBROSPINAL FLUID; SAUDI ARABIA; CARCINOMAS; NEOPLASMS; SARCOMAS; ALUMINUM; ANTIMONY; BISMUTH; CADMIUM; COPPER; GOLD; LEAD; SELE-
NIUM; SILVER 
El-Y .. zigi, A.; Al-Saleh, I.; Al-Mefty, 0. 1984 Clinical Chemistry 30:1358-1360 

Cases 
Tissue Exposure Route Range Mean General Information 

0757 a) 28 a) 60-1600 ug/kg a) 140 ug/kg a) Caucaaian boy• 
Hair b) 48 b) 40-2600 ug/kg b) 360 ug/lrg b) Caucasian girls 

c) 24 c) 30-1300 ug/lrg c) 90 ug/lrg c) Hindustani children 
d) 17 d) 60-680 ug/lrg d) 140 ug/lrg d) Creal, Chinese, and Javanese subject•, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old achool children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.F.M.; Wibowo, A.A.E.; Das, H.A.; Egger, R.J.; van Deyck, W.; Zielhuis, R.L. 1983 International Archives of Occupational and Environmental Health 53:l:J7-137 
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Silver 
7'4.0-22-4. 
Ag 
AtW 107.868, MP 060.6 C, BP 2000 C, VP l mm Hg at 1310 C, 10 mm Hg at 164.0 C 

Cases 
Tissue Exposure Route Range Mean 

0768 06 a) <o.Ol-0.08 mg/kg a) 0.04+ /-0.03 mg/kg 
Liver b) <0.01-0.08 mg/kg b) 0.04+/-0.03 mg/kg 

General Information 

a) Females 
b) Males 

Autopsies. Levels generally lower tba.n those in other countries. No major 
regiona.1 variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Piclrston, L.; Lewin, J.F.; Drysdale, J.M.; Smith, J.M.; Bruce, J. 1983 Journal of Analytical Toxicology 7:2-6 

Sodium 
700-23-6 
Na 
AtW 22.08077, MP 07.82 C, BP 881.4 C, VP 1 mm Hg at 4.4.0 C, 10 mm Hg at 64.6 C 

Cases 
Tissue Exposure Route Range Mean 

0760 a) 30 a) Not given a) 13'.l.4.+/·1.0 mmol/L 
Blood, serum b) 64 b) 137.3+/-1.6-1'1+/-'.l.6 b) Not given 

c) 106 mmol/L c) Not given 
c) 12S.3+ /-3.1-134..S+ /-'.l.6 S.E. 

mmol/L 
S.E. 

General Information 

a) Controls 
b) Patients with hypertension, old myocardial infarctions 
c) Others 

Significant difference, a) and b). Ranges of means b) and c) 

Controls from group S0-56 yr olds, 2•% family history of ischemia. 49 males, 
5 females (diseases in b)) from 53-54 yr olds, 57% smokers, 22% family his-
tory of ischemia. Others, different heart diseases 
Flame photometry 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. lOS4 Clinical Chemistry 30(6):64.4.-648 

Cases 
Tissue Exposure Route Range Mean General Information 

0760 l a) Not given a) 210 mmol/I a) At admission 
Blood, 1erum lnge1tion b) Not given b) 176 mmol/I b) 36 hr later 

c) Not given c) Hill mmol/I c) 3 day• later 
Dose, 8-10 tablespoons/day, 10 days, for mild abdominal pain. Levels normal 
by day 4.. 

3 yr old girl, IL 
Fever, vomiting, lethargy, gait imbalance, dehydration, dry mucous mem-
br&oes, hyperglycemia. 

ILLINOIS; CASE HISTORIES; CHILDREN; BLOOD; SODIUM; ACCIDENTAL POISONING; DRUGS; DELIBERATE EXPOSURE 

Puczynski, M.S.; Cunningham, D.G.; Mortimer, J.C. 1083 Journal of the Canadian Medical Association 12S(7):821-822 
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Sodium 
74'0-23-6 
N& 
AtW 22.08077, MP 07.82 C, BP 881.4o C, VP 1 mm Hg at 4o-&O C, 10 mm Hg at 64o6 C 

Cases 
Tissue Exposure Route Range Mean 

11761 a.) 611 &) Not given a) 1658+/-3.5 ug/g 
Hair b) 51 b) Not given b) 2012+/-2.0 ug/g 

c) 5 c) Not given c) 1"38+/-2.2 ug/I 
d) 13 d) Not given d) 8111+/-5.7 ug/g 

Geometric means 

General Information 

a) Tota), unwashed hair samples 
b) Hair pieces 
c) Needle pads 
d) Others (undefined) 

Unwashed samples, levels highest of 12 elements. No significant difference 
among sample types but levels higher (p<0.01) in samples Crom 1880-111-&0 
th&n from 1950-1069. After working (non-ionic surface active agent), no dif ... 
ference between 1011-1068 samples and 1081-1083. 

Japanese women. 1981-1083 samples from 22 workers at National Institute of 
Environmental Studies 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
SusuJri, T.; Hongo, T.; Morita, M.; Yamamoto, R. 1084o Science of the Total Environment 30:81-91 

Cases 
Tissue Exposure Route Range Mean General Information 

0762 66 a) Not given a) 08+/--&3 mmol a) Volunteers 
Urine Ingestion b) Not given b) 115+/-37 mmol b) 20 males 

c) Not given c) 83+/-311 mmol c) 18 Females 
d) Not given d) ll-i+/-67 mmol d) Stone-formers 
e) Not given e) 127+/-7" mmol e) 11 Males 
£) Not given f) ll0+/-4o5 mmol £) 7 females 

/2-i hr Diet contained 400 mg Ca/d. Significant correlation between urinary excre-
tion of Ca and Na in normal volunteers 

38 healthy volunteers, normal renal function, mean age 37.3+/-11.0 yr, 18 
recurrent stone formers, no demonstrable cause, mean age 28.6+/-10.S yr 

URINE; AUSTRALIA; ADULTS; CALCIUM; SODIUM; DELIBERATE EXPOSURE; DIETS; 

Sabto, J.; Powell, M.J.; Breidahl, M.J.; Gurr, F.W. 1084o Medical Journal of Australia 14o0:354o-356 

Cases 
Tissue Exposure Route Range Mean General Information 

9763 a) 12 a) Not given a) 3.4+/-0.1 g/d a) Males 
Urine b) 16 b) Not given b) 2.H/-0.1 g/d b) Female• 

Ingestion S.E. Means, composites of 24.-hr samples taken for 7 d, 4x/yr. Sex difference re-
flection of difference in energy inta.k:e. Ra.tio of Na.-K i.nta.lce proba.hly more 
important than intake of either. 

Healthy 20-53 yr olds, taking no vitamin or mineral supplements 
AAS 

URINE; SODIUM; POTASSIUM; DIETS; ADULTS; MINERAL METABOLISM 

Holbrook, J.R.; Patterson, K.Y.; Bodner, J.E.; Douglas, L.W.; Veillon, C.; Kelsay, J.L.; Mertz, W.; Smith, J.C., Jr. 1084o American Journal of Clinical Nutrition 40:786-793 
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Sodium 
7440-23-6 
Na 
AtW 22.98977, MP 97.82 C, BP 881.4 C, VP 1 mm Hg at 4<&0 C, 10 mm Hg at 6<&6 C 

Cases 
Tissue Exposure Route Range Mean 

976<& 9 a) Not given a) <&217+/-1679 mg/d 
Urine b) Not given b) 3992+/-1268 mg/d 

General Information 

a) Day of 6 mi run 
b) Non-run day 

No significant difference (p<O.OS). Fasted from 10 hr before to 2 hr after 
run. Al•o measured phosphate. 

23·46 yr old ma.le runners 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderoon, R.A.; Pol&01lry, M.M.; Bryden, N.A. 1084 Biological Trace Element R .. earch 6:327-336 

Sodium, Ion (Na(l+}) 
l 73"1-26-2 
Na 
AtW 22.98977 

Cases 
Tissue Exposure Route 

0766 1" 
Blood, pl&1ma lng .. tion 

0766 7 
Mil Ir 

Range Mean 

a) Not given a) 1<&0+/-3 mmol 
b) Not given b) 138+/·:2 mmol 
c) Not given c) 136+/-2 mmol 
d) Not given d) 133+/-3 mmol 
e) Not given e) 136+/-2 mmol 
f) Not given f) 1311+/-2 mmol 
g) Not given g) 133+/-:2 mmol 
h) Not given h) Ul+/-2 mmol 

S.E. 

a) Not given a) 17.4+/-1.60 mmol 
b) Not given b) 12.5+/-0.60 mmol 
c) Not given c) ll.2+/-0.80 mmol 

S.E. 

General Information 

a) Infants fed mothers' millr, start of study, 7 cases 
b) At 1 wk, 7 ca1e1 
c) At :2 wk, 7 ca••• 
d) At <& wlr, S caeeo 
e) Infants fed formula, start of study, 7 cases 
f) At 1 wlr, 7 cases 
g) At 2 wk, 6 cases 
h) At<& wk (+ supplement• NaHC03, Ca-lactate), S ca••• 

Hyponatremia (plasma NA < 128 mmol/1) in 1 infant from each group. 

Premature infant1,. birth wt < 1.3 kg, mean gestation time 28 wlr, Canada 
Flame photometry 

a) 6-8 days postpartum 
b) 13-16 days postpartum 
c) 26-28 days postpartum 

Mothers of premature infants. Infant birth wt < 1.3 kg, mean gestational age 
28 wk, Canada 
Flame photometry 

PREMATURE INFANTS; CANADA; NUTRITIONAL DEFICIENCIES; BLOOD PLASMA; MILK; COMPARATIVE EVALUATIONS; CALCIUM; MAGNESIUM; MINERALS; PHOS-
PHORUS; POTASSIUM; SODIUM; FOODS; LACTATION; DELIBERATE EXPOSURE 
Atkinson, S.A.; Radde, l.C.; Anderson, G.H. 1088 Journal of Pediatric• 102(1):00-106 
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Sodium, ion (Na(l+)) 
17SU-26-2 
Na 
AtW 22.08077 

Cases 

Tissue Exposure Route 

0787 16 
Urine JngestioD 

Range Mean 

a) 8-1' mEq/hr a) Not applicable 
b) 1.26-8.26 Eq/hr b) Not applicable 

Range• of mean 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; CIRRHOSIS; DIURETICS; POTASSIUM 

General Information 

a) Controls, basal r.nd 0-8 hr P<o.06 6 mEq/hr in 2<i-4.8 hr pool 
b) Patiento, basal and 8-24. hr. P<0.06. 1.6 mEq/hr in 4.8-72 hr pool 

Single 200 mg oral do1e of triamterene. E1timated from graph. 

8 controls, 80+/-2 yro old, 80+/-• Jrg. 7 alcoholic cirrhooio patient., 66+/-8 
yro old, 64.+/-6 lrg 
HPLC 

Villeneuve, J.P.; Rocheleau, F.; Raymond, G. 10s• Clinical Pharmacology and Therapeutics 86(8):881-887 

Strontium 
74.4.0-2<i-8 
Sr 
AtW 87.62, MP 867 C, BP 1886 C, VP 10 mm Hg at SOS C, 1 mm Hg at 74.0 C 

Cases 

Tissue Exposure Route Range Mean 

0768 a) 8 a) 10-2S ppm a) Not given 
Aorta b) 6 b) 1.0-6.0 ppm b) Not given 

c) 7 c) Not given c) 2.1+/-0.68 ppm 
Dry wt Dry wt 

0760 l Not given 22+/-7.6 ppm 
Bone Dry wt 

General Information 

a.) Sclerotic a.orta from meta.l-worker1 
b) Normal aorta from metaJ .. worker• 
c) Normal aorta from non metal-worlrero 

4.6-88 yr old worlrero. Autopsies, Japan, 1076-1077. Employed 7-82 yr 
ES 

Lumbar vertebrae (n=6). 

Chromate plating worker, employed T yr, died •t age 88, 80 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 108' Archive• of Environmental Contamination and Toxicology 13:110·127 

Cases 

Tissue Exposure Route Range Mean General Information 

0770 22 a) Not given a) l.20+/-0.70 ug/g a) Normal ti11ue 
Breaet b) Not given b) 1.-68+/-l.18 ug/g b) Neoplaotic 

Dry wt, 8 samples, p=0.26 

Patient• with primary breast carcinoma, sample1 of normal and neoplaetic 
ti11ue obtained at time of mastectomy 
X-ray 8.uore1cence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Rizk, S.L.; Sky-Peck, H.H. 198" Cancer Research 4-6:5300-6894. 
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Strontium 
7·'40-24-6 
Sr 
AtW 87.62, MP 357 C, BP 1366 C, VP 10 mm Hg at 808 C, 1 mm Hg at 7-&0 C 

Cases 
Tissue Exposure Route Range Mean 

0771 a) 60 a) Not given a) 8.2+/-1.7 ug/g 
Hair b) 50 b) Not given b) 8.7+/-1.7 ug/g 

c) 5 c) Not given c) 4.7+/-2.3 ug/g 
d) 13 d) Not given d) 7.0+/-1.6 ug/g 

Geometric means 

General Information 

a) Total, unwashed hair sample• 
b) Hair pieces 
c) Needle-pado 
d) Other& (undefined) 

In unwashed samples, no 1igni6ciw.t difference between sample type1 but lev-
el• higher (p<0.01) in oample1 from 1880-1040 than from 1050-1060. After 
washing (non-ionic SAA), no difference between 1011-1068 1amples and 1081-
1088. 

Japanese women. 1081-1083 samples from 22 worlrer1 at National Institute of 
Environmental Studies 
Atomic emission spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Susulri, T.; Hongo, T.; Morita., M.; Yamamoto, R. 1084 Science of the Total Environment 80:81-01 

Styrene (8 CI); Benzene, ethenyl- (9 CI) 
100-42-6 
C8-H8 
MW 104..14, MP -31 C, BP 146-146 C, VP 30.4 atm at 374.4 C 

Cases 
Tissue Exposure Route Range 

0772 a) 6 a) 460-760 ug/I 
Blood b) 4 b) 1100-1600 ug/I 

c) 6 c) 1360-3700 ug/I 
d) 6 d) 700-3100 ug/I 

Inhalation 

Mean 

a) 673 ug/I 
b) 1426 ug/I 
c) 2676 ug/I 
d) 1617 ug/I 

General Information 

a) Solid waate container worlrera 
b) Duckboard workers 
c) Tank cylinder workero 
d) Tank finiohing workero 

Mean air levels, 120-684 ul/1 
St)rrenemia averaged a.a .. 4..0 X higher than •tyrene in a.ir. 

Workers, fiberglau reinforced plaotic factory 
GC 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; COMPARATIVE EVALUATIONS; STYRENES; AIR POLLUTION; BIOLOGICAL MONITORING; INHALATION; METABO-
LITES 
Apostoli, P.; Brugnone, F.; Perbellini, L.; Cocheo, V.; Bellomo, M.L.; Silvestri, R. 1084 American Journal of Induetrial Medicine 4.:74.1 .. 754 

w w 
OD 



Styrene (8 CI); Benzene, ethenyl- (9 CI) 
100-42-5 
CS-HS 
MW 104.14, MP -81 C, BP 1'&·146 C, VP 811.4 •tm •t 876.6 C 

Cases 
Tissue Exposure Route Range 

0778 18 a) "-604 ug/ml 
Urine Inhalation b) 0-1041 ug/ml 

c) 8-263 ug/ml 
d) 31-000 ug/ml 
e) "-118 ug/ml 
f) 8-368 ug/ml 
g) "-40 ug/ml 
h) 3-221 ug/ml 

Mean General Information 

a) Not given a) Mandelic acid, metabolite, shop A, non ... •molrer• 
b) Not given b) Smolren, ohop A 
c) Not given c) Ma.ndelic a.ci.d, shop B, non-smokers 
d) Not given d) Smolren, ohop B 
e) Not given e) Phenylglyoxylic acid (metabolite), 1hop A, non-1mohra 
f) Not given f) Smolren, ohop A 
g) Not given g) Phenylglyoxylic acid, •hop B, non-•mohro 
h) Not given h) Smolren, 1hop B 

After expooure to time-weighted average of •0-60 ppm 

Fiber.reinforced plaetic• boat factory worker• 16 ... Tl yr old, 1 mo-80 yr em-
ployment 
Expoaed worker• had higher bicidence of •i•ter chromatid exchange• than did 
non-unolrer•. More chromo•om.al aberration• in all expo•ed worker• than in 
non-expoaed~ Inhibition of cell proliferation. ill expo•ed worker• uid smoker•. 
HPLC 

JAPAN; ADULTS; CHROMOSOMAL ABERRATIONS; URINE; COMPARATIVE EVALUATIONS; STYRENES; INDUSTRIAL ATMOSPHERES; METABOLITES; OCCUPATIONAL 
HAZARDS; SMOKING 
Wa.na.tabe, T.; Endo, A.; Kuma.i., M.; Ikeda., M. 1083 Environmental Mutagenesi• &:21H>-300 

Sulfate 
14808-70-8 
O"-S 

Cases 
Tissue Exposure Route Range Mean 

0774 8 a) Not given a) 0.410+/-0.043 mM 
Blood, serum Ingestion b) Not given b) 0.311+/-0.048 mM 

c) 0.417+/-0.060 mM 
d) 0.613+/-0.066 mM 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ADULTS; BIOACCUMULATION 
Morris, M.E.; Levy, G. 1083 Clinical Pharmacology and Therapeutico 83 ( 4) :520-636 

General Information 

a) Control•, water 
b) 1.& g acetominopben 
c} 6.0 g a•corbic acid 
d) 0.0 g 1odium oulphate ao decahydrate 

Steady-otate 2 hr after do1e. 

Healthy volunteera, 6 male1, 2 female•, 26-86 yr old (mean, 80 yr), wt 46.6-
07.7 lrg (mean, 76.8 lrg), body 1urface area l.'1-2.24 1q m (mean, 1.02 1q m) 
Turbidometric a••ay 
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Sulfate 
HIOl-70-8 
0<&-S 

Cues 
Tiuue Exposure Route Range Mean 

11776 7 a) 17.1-10., mmol/d a) 21.1+/·'·2 mmol/d 
Uriae I1agenio1a b) 11.1-611.7 " b) 10.2+/-11.2 'lWi 

URINE; DELIBERATE EXPOSURE; NEW YORK; ADULTS; INGESTION 
Morri1, M.E.; Lny, O. 1911 loumal of Toxicology-Cli1aical Toxicology 20(2):107-11' 

Cues 
Tiuue Exposure Route Range Mean 

11776 • a) Not. giveD a) 1.66+/-0.'8 mmol 
Uriae l1agenlo1a b) Not giveD b) 1.02+/-0.'8 mmol 

c) l.60+/-0.66 mmol 
d) 2.16+/-o.n mmol 

/l.TI oq m 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ADULTS; BIOACCUMULATION 
Morri•, M.IC.; Levy, G. 1088 Clinical Pharm&cology &Dd Ther&peutic1 38(•):620-686 

General Information 

a) Bueliae excretion 
b) ')Ii dooe after 2' hr 

Do•e 13.0 g aa •ulfate ia ' equal portion• at 1 hr interval•. Excretion during 
1aext. '8 hr 1aegligible 

Healthy 28.7+/-6.8 yr old meD, wt 76.8+/-6.0 lrg, 
Up•et •tom.a.ell, diarrhea 
LC 

General Information 

a) Control•, water 
b) 1.6 g acetomi1aophe1a 
c) 6.0 g a1corbic acid 
d) 0.0 g 1odium 1ulpha1.e &I decahydra1.e 

ExcretioD for 2 hr period, 1-8 hr after dooe. 

Healthy volu1at.eero, 6 maleo, 2 femaleo, 26-86 yr old (me&D, 80 yr), wt •6.6-
117.7 lrg (me&D, 76.3 lrg), body ourface area 1.'1-2.2' oq m (me&D, 1.02 oq m) 
Turbidometric ••••Y 
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Terbium 
'14.4.0-2'1-ll 
Tb 
AtW 168.11264., MP 1868 C, BP 8123 C 

Cases 
Tiaaue Exposure Route 

0'177 a) 1 
Lung b) 7 

Inhalation 

0778 a) 1 
LJ'mph node b) 7 

Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

Mean General Information 

a) 230 ppb a) Exposed worker, biop•y 
b) 1.7 ppb b) Unexpo1ed control1, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyapnea, cough, cya.noaia (extremitiea), crepita.nt r•lea, pulmona.ry 
fibro1i1, hyperteuaioo, cardiac hypertrophy and overloading, death from acute 
cardiore1piratory insufficiency 
NA 

a) 1.8 ppb a) Exposed worker, blopoy 
b) 0.7 ppb b) Unexpo1ed control1, autop1ie1 

68 yr old photoengraver, expo1ed to •moke from carbon arc lamp during -4:6 
yr. 20-88 yr old controlo. Italy 
Worker: dy1pnea, cough, cyano1i1 (extremitie1), crepitant rale1, pulmonary 
fibro1i1, hyperte1uion, cardiac hypertrophy and overloading, death from acute 
cardiore1piratory in•ufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, P.; Zanoni, M.; Rodi, P.; Sabbioni, E.; Pietra, R. 

Terphenyl, chlorinated 
81781-88-8 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
TiNue Exposure Route Range 

OTTO 
Adipooe 

11780 
Blood 

0781 
Brain 

11782 
Kicbaey 

1083 Cheot 88(6):780-783 

Mean General Information 

Review. Occurrence of PCT• in human ti1eue1 from the Netherland•, Jap&n 
and USA. Moot aooay1 conducted in Japan. PCT level• lower than PCBs in 
fat, milk and fetal organo, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT1 in human tis1ue1 from the Netherland•, Jap&n 
and USA. Moot aHayo conducted in Japan. PCT level• lower than PCBo in 
fat, milk and fetal organ•, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT1 in human tis1ue1 from the Netherland1, Japan 
and USA. Moot aHayo conducted in Japan. PCT level• lower than PCBo in 
fat, milk and fetal organo, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT1 in human tissues from the Netherland1, Japan 
and USA. Most aHayo conducted in Japan. PCT level• lower than PCBo in 
fat, milk and fetal organo, higher in blood and liver. Very long biological 
half-life. 

(next page) 
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Terphenyl, chlorinated 
61788-33-8 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

11783 
Liver 

11784 
Milk 

11786 
Milk, fat 

11786 
Omentum 

1>787 
Pancrea• 

11788 
Skin 

(continued) 

Mean General Information 

Review. Occurrence of PCTs in human tie:sues from the Netherlands, Japan 
a.nd USA. Most assays conducted in Ja.pa.n. PCT levels lower tha.n PCBs in 
fat, milk and fetal organs, higher in blood a.nd liver. Very long biological 
half-life. 

Review. Occurrence of PCTs in human tie•ues from the Netherlands, Japan 
and USA. Moat a11ay1 conducted in Japan. PCT levels lower tha.n PCB1 in 
fat, milk and fetal organs, higher in blood a.nd liver. Very long biological 
half-life. 

Review. Occurrence of PCTs in human tissues from the Netherla.nda, Japa.n 
and USA. Mo1t aaaays conducted in Japan. PCT levels lower tha.n PCB11 in 
fat, millr aod fetal orga111, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT• in human ti••ues from the Netherlands, Japan 
and USA. Most assays conducted in Japan. PCT levels lower than PCBs in 
fat, milk and fetal organs, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT• in human ti11sue1 from the Netherlande, Japan 
and USA. Most a•aay• conducted in Japan. PCT levels lower than PCBs in 
fat, milk and fetal organs, higher in blood and liver. Very long biological 
half-life. 

Review. Occurrence of PCT• in human tissues from the Netherlands, Japan 
and USA. Most assays conducted in Japan. PCT levels lower than PCB1 in 
fat, milk and fetal organs, higher in blood and liver. Very long biological 
half-life. 

REVIEW; ADIPOSE TISSUE; OMENTUM; MILK; LIVER; KIDNEYS; BRAIN; PANCREAS; BLOOD; SKIN; CONSUMER EXPOSURE; ENVIRONMENTAL EXPOSURE; JAPAN; 
NETHERLANDS; UNITED STATES; CHLORINE ORGANIC COMPOUNDS; CHLORINATED HYDROCARBONS; POLYCHLOR!NATED TERPHENYLS; BlOACCUMULATlON; 
FOOD CONTAMINATION; INDUSTRIAL POLLUTION; LAND POLLUTION; WATER POLLUTION 
Jen1en, A.A.; Jorgensen, K.F. 11183 Science of the Total Environment 27:281-260 
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Thallium 
1440-28-0 
Tl 
AtW 204.37, MP 303.5 C, BP 1457 C, VP 1 mm Hg at 825 C, 10 mm Hg at 1000 C 

Cases 
Tissue Exposure Route Range Mean 

9780 a) 1 a) Not applicable a) 50 ug/100 ml 
Blood, serum b) 1 b) Not applicable b) 740 ug/100 ml 

c) l c) Not applicable c) 422 ug/ 100 ml 
Ingestion 

0700 a) l a) Not applicable a) 6000 ug/L 
Urine b) l b) Not applicable b) 2000 ug/L 

c) l 
Ingestion 

c) Not applicable c) 21,600 ug/L 

General Information 

a) 51 yr old female 
b) 61 yr old female 
c) 80 yr old female 

Cardiac and pulmonary disease may dominate acute stages of illness. Pa-
tients b), c) died on days 7 and 62, respectively. Toxic Tl level, greater than 
2 ug/100 ml. 

AdmissionB to hospital 
Some effects were gastrointestinal distress, alopecia, central nervous system 
dysfunction, including ataxia and coma, cardiac symptoms, and pulmonary 
distress. 
Effusions and inflammation associated with adult respiratory distress 11yn-
drome. Myocardial edema, disruption of mu1cular architecture, and mononu-
clear infiltrates. 
AAS 

a) 51 yr old female 
b) 45 yr old male 
c) 80 yr old female 

Cardiac and pulmonary disease may dominate acute 1tage1. Patient c) died 
on day 62 after admission. Toxic Tl level, greater tha.n 10 ug/L. 

Admissions to hospital 
Some effects were gastrointestinal distress, alopecia, central nervous system 
dysfunction, including ataxia and coma, cardiac symptoms, and pulmonary 
distress. 
Effusions and inflammation associated with adult respiratory distress syn-
drome. Myocardial edema, disruption of muscular architecture, and mononu-
clear infiltrates. 
AAS 

BLOOD; URINE; THALLIUM; ACCIDENTAL POISONING; CASE HISTORIES; DELIBERATE EXPOSURE 

Roby, D.S.; Ft>in, A.M.; Bennett, R.H.; Morga.n, L.S.; Zatuchni, J.; Lippmann, M.L. 1084 Chest 85(2):236-240 

Cases 
Tissue Exposure Route Range Mean General Information 

0701 a) 1265 a) <o.1-76.5 ug/I a) 5.2+/-8.3 ug/I a) Sept 7-10, 1070 survey 
Urine b) 82 b) <o.1-35.8 ug/I b) 2.4+/-4.3 ug/I b) Sept 20-Dec 31, 1070 survey 

c) 117 c) 0.2-37.7 ug/1 c) 3.0+/-5.6 ug/I c) Dec 13-20, 1070 survey 
d) 34 d) 0.4-14.8 ug/1 d) 3.4+/-3.5 ug/I d) Nov, 1070. Kindergarten, school 0.5 km from plant. e) Sept/Oct 1080. 
e) 14 e) <o.2-42.6 ug/I e) 7.0+/-8.8 ug/I Subject• with >20 ug/I in 1070 or with possible Tl related health disor-
£) 108 £) <o.l-58.9 ug/I f) 3.7+/-7.00 ug/I de rs 
g) 140 g) 0.02-0. 7 ug/1 g) 0.3+/-0.14 ug/I f) Sept/Oct 1081. Subjects with >20 ug/1 in 1070 or with possible Tl re-

Ingestion lated health disorders 
g) Controls 

From eating contaminated fruits and vegetables 

General population, selected subjects exposed to cement plant dust, 
Lengerich, West Germany 
AAS 

GERMANY; ADOLESCENTS; ADULTS; CHILDREN; NEWBORN; URINE; COMPARATIVE EVALUATIONS; THALLIUM; DUST; FOOD CONTAMINATION; HEALTH HAZ-
ARDS; INDUSTRIAL EMISSIONS; INDUSTRIAL PLANTS; ENVIRONMENTAL EXPOSURE; POPULATION EXPOSURE 
Dolgner, R.; Brockhaus, A.; Ewers, U.; Wiegand, H.; Majewski, F.; Soddemann, H. 1083 International Archives of Occupational and Environmental Health 52:79-94. 
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Theophylline (8 CI); lH-Purine-2,6-dione, 3,7'-dihydro-1,3-dimethyl- (9 CI) 
58-55-9 
C7-H8-N 4.-02 
MW 180.17, MP 270-274 C 

Cases 
Tissue Exposure Route Range Mean 

0792 10 Not given S.4.+/-1.7 mg/I 
Blood, serum Ingestion 

General Information 

2.2+/-0.S hr after 5 mg anhydrous/kg body wt. Significant bronchodilator 
effect, similar to that of caffeine, maximal at 2 hr, and remaining at 6 hr. 

Asthmatic 8-18 yr old after 4.8 hr without methylxanthines 
LC 

BLOOD SERUM; DELIBERATE EXPOSURE; RESPIRATORY DISEASES; COMPARATIVE EVALUATIONS; CAFFEINE; THEOPHYLLINES; DRUGS 

Becker, A.B.; Simona, K.J.; Gille11pie, C.A.; Simons, F.E.R. 19S4. 

Thlocyanic acid, lon(l-) (8 CI); Thiocyanate (9 Cl) 
302-04-5 
C-N-S 
MW SS.OS 

Cases 
Tissue Exposure Route Range 

9703 a) 187 a) 30-1S5 umol/1 
Blood, plasma b) 181 b) 6-85 umol/I 

Inhalation 

New England Journal of Medicine 310(12):74.3-74.6 

Mean General Information 

a) 109+/-4.7 umol/1 a) Smokers, 22.S+/-12.5 cigarettes/d 
b) 33+/-16 umol/1 b) Non-smokers 

Order of sensitivity in distinguishing groups: plasma, cotinine, blood car-
boxyhemoglobin, thiocyanate 

187 smokers in voluntary smoking-reduction campaign. 181 non-smoker1 
matched for age and tex. 
cc 

BLOOD PLASMA; DELIBERATE EXPOSURE; AUSTRALIA; ADULTS; COMPARATIVE EVALUATIONS; HEMOGLOBINS; THIOCYANATES; NICOTINE; BIOACCUMULA-
TION; BIOLOGICAL MONITORING; HEALTH HAZARDS; INHALATION; METABOLITES; SMOKING; TOBACCOS 
Pojer, R.; Whitfield, J.B.; Poulus, V.; Eckhart, I.F.; Richmond, R.; Hensley, W.J. 1084. Clinical Chemistry 30(8);1377-1380 

Cases 
Tissue Exposure Route Range Mean General Information 

9794 6 a) Not given a) 24.0+/-l.4. ug/ml a) Before smoking 
Blood, plasma Inhalation b) Not given b) 23.0+/-0.9 ug/ml b) 2<l min after smoking 1 cigarette 

c) Not given c) 27.8+/-2.l ug/ml c) 264 min after smoking 1 cigarette 

Healthy volunteers, 25-37 yr old, 3 males, 3 females, moderate (20-80 
cigarettes daily) smokers 
Spectrophotometry 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; STIMULANTS; HEMOGLOBINS; NICOTINE; THIOCYANATES; BIOACCUMULATION; 
BIOINDICATORS; HEALTH HAZARDS; INHALATION; METABOLISM; SMOKING; TOBACCOS; SALIVA; DRUGS 

Hopkins, R.; Wood, L.E.; Sinclair, N.M. 19S• Clinical Pharmacology and Therapeutics 36(6):788-796 
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Thiocyanic acid, ion(l-) (8 CI); Thiocyanate (9 CI) 
302-04-5 
C-N-S 
MW 58.08 

Cases 
Tissue Exposure Route Range 

9795 163 a) Not given 
Blood, serum Inhalation b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 

Mean General Information 

a) os.o+/-7.9 umol/L a) 20 smokers 
b) 3&.9+/-2.8 umol/L b) 51 passive smokers 
c) 32.3+/-2.2 umol/L c) 83 nonsmokers 
d) 72.0+/-9.0 umol/L d) 24 smokers 
e) 26.0+/-2.5 umol/L e) 4:1 passive smokers 
f) 23.0+/-l.S umol/L f) 71 nonsmokers 

S.E. Maternal serum, a)-c), cord serum, d)-f) 
Significant difference•: a) vo b), c), p<.0001, d) vs e), f), p<.001 

Women, 23-25 yr, full-term pregnancies, normal deliveries 

BLOOD SERUM; ENVIRONMENTAL EXPOSURE; THIOCYANATES; AIR POLLUTION; INHALATION; PREGNANCY; TRANSPLACENTAL TRANSFER; SMOKING; DELIBER-
ATE EXPOSURE 
Hauth, J.C.; Hauth, J.; Drawbaugh, R.B.; Gilstrap, L.C. III; Pierson, W.P. 11184 Obstetrico and Gynecology 63:519-&22 

Cases 
Tissue Exposure Route Range Mean General Information 

9796 24 a) 35-175 umol/L a) 97.3+/-45.4 um/L a) l.& cases, families of 1 or more smolren 
Blood, serum Inhalation b) 25-70 umol/L b) 54.2+/-11.3 umol/L b) 10 cases, non-smoking families 

Levelo significantly higher in a) (p<0.002). 2 children <18 mo old (mothers 
smoke) levels of 175 and 161 umol/1. Author felt levels "useful mea.na of esti-
mating 'passive smoking' in children." See letter Lancet 1(8421):169, "Serum 
Thiocyanate In Passive Smoking" by M.J. Jarvis for contrary viewpoint 

18 boys and 6 girls age 10 wk-22 yr (mean 7.6 yr) Birmingham, Alabama 
Colorimetry 

BLOOD SERUM; ENVIRONMENTAL EXPOSURE; ALABAMA; CHILDREN; ADOLESCENTS; THIOCYANATES; SMOKING; AIR POLLUTION 

Poulton, J.; Rylance, G.W.; Taylor, A.W.J.; Edwards, 0. 1984 Lancet 2(8416):1405-1406 

Cases 
Tissue Exposure Route Range Mean General Information 

0797 37 a) Not given a) 4.0+/-0.4 mg/I a) Nonsmokera, initial level, 32 subjects 
Blood, serum Ingestion b) Not given b) 7.8+/-0.3 mg/I b) 4 wk, 32 oubjects 

c) Not given c) 6.11+/-0.4 mg/I c) 8 wk, 28 oubjects 
d) Not given d) 7.o+/-0.3 mg/I d) 12 wk, 32 oubjects 
e) Not given e) 8.4+/-l.8 mg/I e) Smokers (1-20 cigaretteo/d) initial level, r. oubjecto 
f) Not given f) 10.7+/-1.8 mg/I f) 4 wk, r. subjects 
g) Not given g) 10.1+/-1.7 mg/I g) 8 wk, 4 subjects 
h) Not given h) 8.0+/-1.3 mg/I h) 12 wk, 5 subjects 

S.E. 8 mg daily from milk with 20 ~/I. Significant differences: a) from b) &: d) 
(p<o.001), b) from c) &: d) (p 0.06), f) from e) (p<0.01). No app&rent ef-
feet on thyroid function. 

Healthy volunteers, Uppsala, Sweden 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; SWEDEN; ADULTS; THIOCYANATES; FOOD ADDITIVES 

Dahlberg, P.-A.; Bergmark, A.; Bjorck, L.; Bruce, A.; Hambraeus, L.; Claesson, 0. 1984 American Journal of Clinical Nutrition 30:416-420 
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Thiocyanlc acid, lon(l-) (8 CI); Thiocyanate (9 CI) 
802-04-6 
C-N-S 
MW 68.08 

Cases 
Tissue Exposure Route Range 

11708 180 a) Not given 
Blood, serum Inhalation b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 
h) Not given 

Mean General Information 

a) 6.26+/-3.16 mg/I a) 19 heavy marijuana (> /= 2/wk) users 
b) 6.61+/-3.66 mg/I b) 18 occasional marijuana (</= 1/wk) u•ers 
c) <l.65+/-3.55 mg/I c) 03 marijuana nonusers 
d) 7.36+/-3.02 mg/I d) 12 menthol users 
e) <l.113+/-3.58 mg/I e) 118 menthol no11u11era 
f) 7.59+/-2.75 mg/I f) 20 deep inhalation 1molrers 
g) 8.56+/-3.l<I mg/I g) 31 light inhalation smokers 
h) 2.6'+/-1.65 mg/I h) 70 non sm olrers 

Data also correlated with sex, total nicotine intake, and number of cigarettes. 

Healthy volunteer• 
Colorimetry 

BLOOD SERUM; CONSUMER EXPOSURE; ADULTS; THIOCYANATES; NICOTINE; DRUG ABUSE; INHALATION; BIOACCUMULATION; BIOLOGICAL MONITORING; 
METABOLITES; POPULATION EXPOSURE; SMOKING; TOBACCOS 
Gardner, M.J.; McCarthy, T.L.; Jusko, W .J. 198<1 Journa.l of Toxicology and Environmental Health l'-:303-4.06 

Cases 
Tissue Exposure Route Range Mean General Information 

971111 6128 a) 136-153 umol/1 a) 1<15 umol/l a) Correlated with tar content of cigare-tte brand, 2561 subjects 
Blood, serum Inhalation b) 136-153 umol/I b) 1<16 umol/l b) Correlated with nicotine content of cigarette brand, 2561 subject& 

c) 132-15<1 umol/I c) 1<16 umol/1 c) Correlated with carbon monoxide content of cigarette brand, 2561 sub-
d) Not given d) 37 umol/l jects 

d) Control non-smoking group, 3167 subjects 
Study found weak correlation with brand tar, nicotine, and carbon monoxide 
content. 

Adult smokers (age 2S-74) in seven Midwestern communities. Control group. 
Colorimetry 

BLOOD SERUM; CONSUMER EXPOSURE; ADULTS; COMPARATIVE EVALUATIONS; THIOCYANATES; BIOACCUMULATION; CARCINOGEN; METABOLITES; POPULA-
TION EXPOSURE; SMOKING; TOBACCOS 
Foltom, A.R.; Pechacek, T.F.; de Gaudemaris, R.; Lueplrer, R.V.; Jacobs, D.R.; Gillum, R.F. 1084. American Journal of Public Health 7<1(6):66<1-568 

Cases 
Tissue Exposure Route Range Mean General Information 

9800 6 a) Not given a) 152+/-9 ug/ml a) Before smoking 
Saliva Inhalation b) Not given b) 153+/-8 ug/ml b) 264 min after smoking 1 cigarette 

Healthy volunteers, 25-37 yr old, 3 males, 3 females, moderate (20-30 
cigarettes daily) smokers 
Spectrophotometry 

BLOOD PLASMA; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; STIMULANTS; HEMOGLOBINS; NICOTINE; THIOCYANATES; BIOACCUMULATlON; 
BIOINDICATORS; HEALTH HAZARDS; INHALATION; METABOLISM; SMOKING; TOBACCOS; SALIVA; DRUGS 
Hopkins, R.; Wood, L.E.; Sinclair, N.M. 198<1 Clinical Pharmacology and Therapeutics 36(6):788-705 
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Thiocyanic acid, lon(l-) (8 CI); Thiocyanate (9 CI) 
302-04-5 
C-N-S 
MW 58.08 

Cases 
Tissue Exposure Route Range 

0801 a) 305 a) Not given 
Saliva b) 388 b) Not given 

Mean General Information 

a) 2452+ /-1228 umol/L a) Control•, mean of 12.8+/-11.5 cigarettes/d 
b) 2094+/-1200 umol/L b) Treo.tment group, 6.4+/-8.7 cigarettes/d 

Data at 8 mo of pregnancy. Infants from mothers in b) had mea.n birth weight 
02 g, length 0.6 cm > control group infants. 

24.0 yr old pregna.nt women, approx 40% were black, ht 164 cm, wt before 
pregnancy 60 kg, gestation age 15 wk 
Chem 

CONSUMER EXPOSURE; DELIBERATE EXPOSURE; SMOKING; PREGNANCY; FETUS; NEWBORN; GROWTH 

Sexton, M.; Hebel, J.R. 1084 Journo.1 of the Americo.n Medico.I As .. ociation 251(7):011-015 

Cases 
Tissue Exposure Route Range Mean General Information 

0802 32 a) Not given a.) 16.l+/-1.0 mg a) Nonsmokers, initial level, 27 Buhjects 
Urine Ingestion h) Not given b) 20.2+/-1.4 mg b) 4 wk 

c) Not given c) 17.6+/-1.l mg c) 12 wk 
d) Not given d) 10.1+/-4..8 mg d) Smokers (1-20 cigarettes/d), initial level, 5 subjects 
e) Not given e) 20.0+/-3.0 ng e) 4. wk 
f) Not given f) 21.s+/-.r..o mg f) 12 wk 

/g creatine 8 mg/d from milk with 20 mg/I. &) signitic&ntly different from b) (p<0.05) 
S.E. 

He,.lthy volunteers, Uppsala, Sweden 

B ILOOD SERUM; URINE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; SWEDEN; ADULTS; THIOCYANATES; FOOD ADDITIVES 

)a.hlberg, P.-A.; Bergmark, A.; Bjorck, L.; Bruce, A.; Hambraeus, L.; Claesson, O. 198'11 American Journal of Clinical Nutrition 39:416-420 

Thorium 
7'40-29-1 
Th 
AtW 232.0381, MP 184.2 + or - 30 C (&loo reported&• 1600 and 1750 C) 

Cases 
Tissue Exposure Route Range 

1808 &) 16 a) Not given 
Bone b) 7 b) Not given 

Inhalation 

Mean General Information 

&) 0.16 pCi/kg a.) Grand Junction, CO: 230th/232th mean (7.5), median (8.4.) 
b) 0.10 pCi/kg b) W&shington, DC: 230th/232th mean (4.2), medi&n (3.7) 

Median Significant difference (p<O.l) between population medians possibly due to 
Fresh wt older median age of CO subjects (67 vs 33 yr), but significant difference 

(p<0.5) in 230th/232th ratios suggests past exposure of CO residents to el-
evated 230th source. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state spectrometry 

(next page) 
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Thorium 
7"40-20-1 
Th 
AtW 232.0381, MP 18-&2 + or - 30 C (also reported as 16110 and 1760 C) 

Cases 
Tissue Exposure Route Range 

080-l a) 17 a) Not given 
Kidney b) 8 b) Not given 

Inhalation 

11806 a) 16 a) Not given 
Liver b) 10 

Inhalation 
b) Not given 

(continued) 

Mean General Information 

a) 0.07 pCi/kg a) Grand Junction, CO: 230th/232th mean (3.9), median (3.1) 
b) 0.03 pCi/kg b) Washington, DC: 230th/232th mean (6.8), median (6.8) 

Median Significant difference (p<0.1) between population medians pot1sihly due to 
Fresh wt older median age of CO subjects (67 vs 33 yr). Difference in 230th/232th ra-

tios insignificant (p>0.5) suggesting no difference in past exposures. 

Long-time Tesidents, 1.5-86 yr o1d, moat.ly accident victims. 
Electrodepooition; Solid-state spectrometry 

a) 0.03 pCi/kg a) Grand Junction, CO: 230th/232th mean (-&.6), median (3.6) 
b) 0.06 pCi/kg b) W1<ohing<on, DC: 230th/232th mean (3.0), median (2.7) 

Median No significant difference between population medians (p>O.l) or 
Fresh wt 230th/232/th r-.tioa (p>0.5), suggesting no difference in pa.at exposure. 

Long-time residents, 1.5-86 yr old, mostly accident victim1. 
Electrodepositiou; Solid-sta.te spectrometry 

COLORADO; DISTRICT OF COLUMBIA; AUTOPSIES; CADAVERS; BONES; KIDNEYS; LIVER; LUNGS; LYMPH NODES; SPLEEN; TESTES; THYROID GLANDS; BIOPSIES; 
COMPARATIVE EVALUATIONS; THORIUM; BIOACCUMULATION; DUST; INHALATION; ENVIRONMENTAL EXPOSURE 
Ibrahim, S.A.; Wrenn, M.E.; Singh, N.P.; Cohen, N.; Saccomano, G. 1083 Health Physics -&-&:213-220 

Cases 
Tissue Exposure Route Range Mean General Information 

llS06 a) 1 a) Not given a) 176 ppb a) Exposed worker, biopsy 
Lung b) 7 b) Not given b) 7.3 ppb b) Unexposed controls, autopsies 

Inhalation 
58 yr old photoengraver, exposed to smoke from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
ca.rdioreapira.tory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SJES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 11183 Che•t S3(6):780-783 
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Thorium 
7440-20-1 
Th 
AtW 232.0381, MP 1842 + or - 30 C (al•o reported as 1600 and 1760 C) 

Cases 
Tissue Exposure Route Range 

0807 o.) 10 a) Not given 
Lung b) 10 b) Not given 

hihalation 

Mean General Information 

a) O.l>8 pCi/kg a) Grand Junction, CO: 230th/232th meo.n (2.1), medio.n (1.0) 
b) 0.32 pCi/kg b) Washington, DC: 230th/232th mean (1.4), median (1.2) 

Median Significant difference (p<O.l) between population medians possibly due to 
Freeh wt older median age of CO subjects (67 vs 33 yr). Difference in 230th/232th ra-

tioe in•ignificant (p>0.5) suggeeting no difference in pa•t expo1ures. 

Long-time resident•, 1.5-86 yr old, mostly accident victim•. 
Electrodepoaition; Solid-state spectrometry 

COLORADO; DISTRICT OF COLUMBIA; AUTOPSIES; CADAVERS; BONES; KIDNEYS; LIVER; LUNGS; LYMPH NODES; SPLEEN; TESTES; THYROID GLANDS; BIOPSIES; 
COMPARATIVE EVALUATIONS; THORIUM; BIOACCUMULATION; DUST; INHALATION; ENVIRONMENTAL EXPOSURE 
Ibrahim, S.A.; Wrenn, M.E.; Singh, N.P.; Cohen, N.; Saccomano, G. 1083 Health Physics 44:213-220 

Cases 
Tissue Exposure Route Range Mean General Information 

0808 o.) l a) Not given a) 28.6 ppb a) Ex.posed worker, biopsy 
Lymph node b) 4 b) Not given b) 24.6 ppb b) Unexposed control1, autopaiea 

Inhalation 
58 yr old photoengraver, exposed to smoJre from carbon arc lamp during 4.6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanoais (extremit.ies), crepit.a.nt ra.lea, pulmonary 
fihrosif, hyperten•ion, cardiac hypertrophy and overloading, deat.h from a.cut.e 
ca.rdiorespira.t.ory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Z-.noni, M.; Rodi, F.; Sa.bbioni, E.; Piet.ra., R. 1988 Chest 88(6):780-783 

Cases 
Tissue Exposure Route Range Mean General Information 

0800 o.) 14 a.) Not given a) 7.8 pCi/kg a) Grand Junction, CO: 230th/232th mean (1.S), medio.n (l.4) 
Lymph node b) 10 b) Not given b) 2.8 pCi/kg b) Washington, DC: 230th/282th mean (l.O), median (1.8) 

hihalation Median Significant difference (p<o.l) between population medians pouibly due to 
Fresh wt older median age of CO subject1 (67 vs 33 yr). Difference in 280th/232th ra-

tios in•igni&cant (p>o.5) suggesting no difference in pa.st exposures. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state spectrometry 

9810 14 Not given 0.00 pCi/kg Grand Junction, CO. 
Spleen Inhalation Median 

Long-time residents, 1.6-86 yr old, mostly accident victim1. Fresh wt 
Electrodepo•ition; Solid-state spectrometry 

(next pa.ge) 
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Thorium 
7440-29-1 
Th 
AtW 232.0381, MP 1842 + or - 30 C (also reported as 1690 and 1750 C) 

Cases 
Tissue Exposure Route Range 

9811 4 Not given 
Testis Inhalation 

9812 1 Not given 
Thyroid gland Inhalation 

(continued) 

Mean General Information 

0.06 pCi/kg Grand Junction, CO. 
Median 

Long-time residents, 1.5-86 yr old, mostly accident victima. Fresh wt 
Electrodeposition; Solid-state spectrometry 

0.66 pCi/kg Grand Junction, CO. 
Medi&n 

Long-time residents, 1.5-86 yr old, mostly accident victims. Fresh wt 
Electrodeposition; Solid-state spectrometry 

COLORADO; DISTRICT OF COLUMBIA; AUTOPSIES; CADAVERS; BONES; KIDNEYS; LIVER; LUNGS; LYMPH NODES; SPLEEN; TESTES; THYROID GLANDS; BIOPSIES; 
COMPARATIVE EVALUATIONS; THORIUM; BIOACCUMULATION; DUST; INHALATION; ENVIRONMENTAL EXPOSURE 
Ibrahim, S.A.; Wrenn, M.E.; Singh, N.P.; Cohen, N.; Saccomano, G. 

Thorium, isotope oC mass 228 
14274-82-9 
Th 
MW 232.0381, MP approx 1760 C 

Cases 
Tissue Exposure Route 

9813 a) 16 
Bone b) 7 

Inhalation 

9814 a) 17 
Kidney b) 8 

Inhalation 

9816 a) 16 
Liver b) 10 

Inhalation 

9816 a) 19 
Lung b) 10 

Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

1983 Health Phyoico 44:213-220 

Mean General Information 

a) 0.64 pCi/kg a) Grand Junction, CO 
b) 0.60 pCi/kg b) Washington, DC 

Median No significant difference (p>O.l) between population•. 
Fresh wt 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state alpha spectrometry 

a) 0.07 pCi/kg a) Grand Junction, CO 
b) 0.09 pCi/kg b) Washington, DC 

Median No significant difference (p>O.l) between populations. 
Fresh wt 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state alpha spectrometry 

a) 0.07 pCi/kg a) Grand Junction, CO 
b) 0.09 pCi/kg b) Washington, DC 

Median No significant difference (p>O.l) between populations. 
Fresh wt 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state alpha spectrometry 

a) 0.28 pCi/kg a) Grand Junction, CO 
b) 0.24 pCi/kg b) Washington, DC 

Median NQ significant difference (p>O.l) between populations. 
Fresh wt 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid-state alpha spectrometry 

(next page) 

~ 

"' 0 



Thorium, isotope of mass 228 
14274-82-9 
Th 
MW 232.0381, MP approx 1750 C 

Cases 
Tissue Exposure Route 

9817 a) 14 
Lymph node b) 10 

Inhalation 

9818 14 
Spleen Inhalation 

0819 4 
Testis Inhalation 

9820 1 
Thyroid gland Inhalation 

Range 

a) Not given 
b) Not given 

Not given 

Not given 

Not given 

(continued) 

Mean General Information 

a) 5.1 pCi/kg a) Grand Junction, CO 
b) 2.6 pCi/kg b) Washington, DC 

Median Significant difference (p<o.l) between populations possibly due to older me .. 
Fresh wt dian age of CO subjects (67 vs 88 yr). 

Long-time re1ident1, 1.5-86 yr old, mostly accident victims. 
Electrodepo1ition; Solid-state alpha spectrometry 

0.06 pCi/kg Grand Junction, CO. 
Median 

Long-time residents, l .S-86 yr old, mostly accident victim•. Fresh wt 
Electrodeposition; Solid-state alpha spectrometry 

0.02 pCi/kg Grand Junction, CO. 
Median 

Long-time residents, 1.5-86 yr old, mostly accident victims. Fresh wt 
Electrodepo•ition; Solid-state alpha spectrometry 

0.33 pCi/kg Grand Junction, CO. 
Median 

Long-time residents, 1.6-86 yr old, mostly accident victim•. Fresh wt 
Electrodeposition; Solid-state alpha spectt-ometry 

COLORADO; DISTRICT OF COLUMBIA; AUTOPSIES; CADAVERS; BONES; KIDNEYS; LIVER; LUNGS; LYMPH NODES; SPLEEN; TESTES; THYROID GLANDS; BIOPSIES; 
COMPARATIVE EVALUATIONS; THORIUM; BIOACCUMULATION; DUST; INHALATION; ENVIRONMENTAL EXPOSURE 
Ibrahim, S.A.; Wrenn, M.E.; Singh, N.P.; Cohen, N.; Saccomano, G. 

Thorium, isotope of mass 230 
14260-63-7 
Th 
MW 230 

Cases 
Tissue Exposure Route 

9821 a) 16 
Bone b) 7 

Inhalation 

9822 a) 17 
Kidney b) 8 

Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

1983 Health Physics 44:213-220 

Mean General Information 

a) 0.02 pCi/kg a) Grand Junction, CO: 230th/282th mean (7.5), median {8.4) 
b) 0.82 pCi/kg b) Washington, DC: 230th/232th mean (4.2), median (8.7) 

Median Significant difference(p<O.l) between population median• poHibly due to 
Fresh wt older median age of CO subjects (67 VB 33 yr), but significant difference 

(p<0.5) in 230th/232th ratios suggest past exposure of CO residents to el-
evated 230th source. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; Solid state spectrometry 

a) 0.29 pCi/kg a) Grand Junction, CO: 230th/232th mean (3.9), median (3.1) 
b) 0.17 pCi/kg b) Wa•hington, DC: 230th/232th mean (5.8), median (5.8) 

Median Significant difference(p<O.l) between population medians po1sibly due to 
Fresh wt older median age of CO oubjects (67 vo 33 yr). Difference in 230th/232th ra-

tios insignificant (p>o.5) suggesting no difference in past exposures. 

Long-time residents, 1.5-86 yr old, mostly accident victim1. 
Electrodeposition; Solid-state spectrometry 

(next page) 

"" en ..... 



Thorium, Isotope of mass 230 
1•260-68-7 
Th 
MW 280 

Cases 
Tissue Exposure Route 

0828 a) 16 
Liver b) 10 

Inhalation 

082, a) 10 
Lung b) 10 

Inhalation 

0825 a) U 
Lymph node b) 10 

Inhalation 

0826 u 
Spleen Inhalation 

0827 ' Testis Inhalation 

0828 1 
Thyroid gland Inhalation 

Range 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

a) Not given 
b) Not given 

Not given 

Not given 

Not given 

(continued) 

Mean General Information 

&) 0.15 pCi/kg &) Grand Junction, CO: 230th/232th mean (4.5), medi&n (3.6) 
b) 0.16 pCi/kg b) Washington, DC: 230th/232th mean (3.ll), median (2.7) 

Median, Fresh wt Signific&nt difference between population medi&n• (p>O.l) or 230th/232th 
ratios, (p>o.5), suggesting no difference in past exposure. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodepositionj Solid-state spectrometry 

a) 0.84 pCi/kg a) Gr&nd Junction, CO: 230th/282th mean (2.1), median (1.0) 
b) 0.81 pCi b) W&&hington, DC: 230th/232th mean (l.•), median (l.2) 

g Significant difference (p<O.l) between population medians possibly due to 
Medi&n older median &ge of CO oubject• (67 v1 33 yr). Difference in 230th/282th r&-
Fresh wt tios insigni&cant (p>o.s) suggesting no difference in past exposures. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodepo1ition; Solid-state spectrometry 

&) 11.0 pCi/kg a) Gr&nd Junction, CO: 230th/232th mean (1.5), median (1.4) 
b) 4.6 pCi/kg b) Wa•hington, DC: 230th/232th mean (1.0), medi&n (1.8) 

Median Significa.ut difference (p<O.l) between population medians possibly due to 
Fresh wt older median age of CO 1ubject1 (67 v1 33 yr). Difference in 230th/232th r&-

tios insignificant (p>0.5) suggeeting no difference in past exposures. 

Long-time residents, 1.5-86 yr old, mostly accident victims. 
Electrodeposition; SoJid ... state spectrometry 

0.13 pCi/kg Grand Junction, CO. 
Median 

Long-time residents, 1.5-86 yr old, mostly accident victims. Fresh wt 
Electrodeposition; Solid-state spectrometry 

0.06 pCi/kg Gra.ud Junction, CO. 
Median 

Long-time residents, 1.5-86 yr old, mostly accident victims. Fresh wt 
Electrodeposition; Solid-state spectrometry 

0.82 pCi/kg Grand Junction, CO. 
Median 

Long .. time residents, 1.5 .. 86 yr old, mostly accident victims. Fresh wt 
Electrodeposition; Solid-state spectrometry 

COLORADO; DISTRICT OF COLUMBIA; AUTOPSIES; CADAVERS; BONES; KIDNEYS; LIVER; LUNGS; LYMPH NODES; SPLEEN; TESTES; THYROID GLANDS; BIOPSIES; 
COMPARATIVE EVALUATIONS; THORIUM; BIOACCUMULATION; DUST; INHALATION; ENVIRONMENTAL EXPOSURE 
Ibrahim, S.A.; Wrenn, M.E.; Singh, N.P .. ; Cohen, N.; Saccom&llo 1 G. 1083 Health Phy1ic1 •4:213-220 
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Tin 
7440-31-5 
Sn 
AtW l18.69, MP 231.9 C, BP 2507 C, VP l mm Hg at 1610 C, 10 mm Hg at 1890 C 

Cases 
Tissue Exposure Route Range Mean 

9829 a) 3 a) Not applicable a) 0.00 ppm 
Aorta b) 6 b) 0.45-0.73 ppm b) Not given 

c) 7 c) Not given c) 0.74+/-0.39 ppm 
Dry wt Dry wt 

General Information 

a) Sclerotic aorta from metal-workers 
b) Normal aorta from metal-workers 
c) Normal aorta from non metal-workers 

45-66 yr old workers. Autopoieo, Japan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1084 Archive• of Environmental Contamination and Toxicology 13:l10-127 

Cases 
TiBBue Exposure Route Range Mean General Information 

9S30 a) Not given a) 0.034+/-0.006 ug/mL a) Insulin-treated diabetics 
Blood, plaoma b) Not given b) 0.038+/-0.017 ug/mL b) N on-in•ulin-treated diabetic• 

c) Not given c) 0.034+/-0.006 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Differences not significant. 

18-7S yr old1, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 11184 Biological Trace Element Research 6:460-487 

Cases 
Tissue Exposure Route Range Mean General Information 

9881 a) 2 a) <or= 3.5-4.l ug/lrg a) Not given a) Colootrum (ht or 2nd day poot partum) 
Millr b) 3 b) <s-<a.8 ug/lrg b) Not given b) Transitional millr (3-8 days po•t partum) 

c) 4 c) <2-<2.5 ug/kg c) Not given <) Mature milk (l-8 mo postpartum) 
Dry wt Slovenia, Yugoslavia 

NA 
MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1983 Science of the Total Environment 29:261-268 
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Titanium 
H•0-32-6 
Ti 
AtW 4.7.110, MP 1677 C, BP 3277 C, VP 1 mm Hg at 21SO C, 10 mm Hg at 24.SO C 

Cases 
Tissue Exposure Route Range Mean 

llSS2 a) S a) 2.6-4..6 ppm a) Not given 
Aorta b) 6 b) 0.6S-3.0 ppm b) Not given 

c) 7 c) Not given c) o.•r.+/-0.211 ppm 
Dry wt Dry wt 

llBSS 1 Not given <2 ppm 
Bone Dry wt 

General Information 

a) Sclerotic aorta from metal-workers 
b) Normal aorta. from metal-workers 
c) Normal aorta. from non metal-worker• 

45-66 yr old workers. Autopsies, Japan, 1076-1077. Employed 7 ... 32 yr 
ES 

Lumbar vertebrae (n=6). 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraolra, H. 1118' Archive• of Environmental Contamination and Toxicology 13:110-127 

Toluene (8 CI); Bensene, methyl- (9 CI) 
lOS-SB-S 
C7-H8 
MW 112.13, MP -ll5 to -0•.5 C, BP 110.6 C, VP 36.7 mm Hg at SO C 

Cases 
Tissue Exposure Route Range 

llSS4. 16 a) Not given 
Blood Inhalation b) Not given 

Mean 

a) l.l+/-0.4. ppm 
b) 0.7+/-0., ppm 

General Information 

a) At approximately 2 hr 
b) Post exposure 

Levels for combined toluene, methyl ethyl ketone, 50.5 +/- 1.1 ppm and 98.3 
+/- 0.6 ppm, respectively. Exposed 4 hr to test behavior&I effects 

18-38 yr old healthy college students, Cincinn&ti, OH 
Small but significant impairment on one measure of a visu&l-vigilance task 

BLOOD; BREATH; DELIBERATE EXPOSURE; OHIO; ADULTS; NEUROLOGIC MANIFESTATIONS; ALCOHOLS; TOLUENE; DRUGS 
Dick, R.B.; Setser, J.V.; Wait, R.; Hayden, M.B.; TJl.ylor, B.J.; Tolos, B.; Putz-Anderson, V. 1984. International Archives of Occupational and Environmental Health 5-':01-100 

Cases 
Tissue Exposure Route Range Mean General Information 

9835 2 a) 823-1122 ug/l a) Not applicable a) 36 hr alter 8 hr exposure 
Blood Inhalation b) 392-4.0S ug/I b) Not applicable b) 72 hr 

c) lSl-193 ug/I c) Not applicable c) 84. hr 
d) •s-120 ug/I d) Not applicable d) 112 hr 

Workers covering walls of windowless basement with pitch in solvent mixture. 

Workers exposed to pitch solvent fumes, Italy 
Coma for 14 hr 
GC/MS 

BLOOD; BREATH; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; TOLUENE; FUMES; INHALATION; OCCUPATIONAL HAZARDS 

Brugnone, F.; Perbellini, L.; Apostoli, P.; Locatelli, M.; Mariotto, P. 1983 International Archives of Occupational and Environmental Health 53:157-165 
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Toluene (8 CI); Benzene, methyl- (9 CI) 
108-88-3 
C7-H8 
MW 02.13, MP -05 to -9oil.5 C, BP 110.6 C, VP 36.7 mm Hg at 30 C 

Cases 
Tissue Exposure Route Range 

9836 
Blood 

Mean General Information 

Review. Ge11eral information, reported level•, source• of expo1ure, meta.ho .. 
lites, and methods of analysis for: phthalate ester plasticizer1, chlorophenoxy 
acid herbicides, chlorophenol biocidee, P·nitrophenol, simple phenols, hen· 
senediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutant• in Huma.n Urine: Their Occurrence and Analyrri•, Aug. 10831 60 p 

Cases 
Tissue Exposure Route Range Mean General Information 

0837 67 a) Not given a) 10.6+/-3.5 umol/1 a) 80 ppm for oil hr 
Blood Ingestion b) Not given b) 15.1+/-3.0 umol/1 b) 80 ppm for oil hr. 1.5 ml vodka/kg body wt ingested after 3rd hr 

Inhalation c) Not given c) S.l+/-2.oil umol/I c) 50-200 ppm. alcohol intake <1x/mo 
d) Not given d) 2.l+/-1.0 umol/I d) 50-200 ppm. Alcohol intake lx/wk 
e) Not given e) l.0+/-2.0 umol/1 e) 50-200 ppm. Alcohol intake several d/wk 

Exposure chamber studies a), b), occupational exposures c) .. e) 
Significant inver•e relation•hip with drinking habits in occupationally ex .. 
posed. 

Rubber .. based products factory workers, mean age 41.8 yr. Volunteers, mean 
age Soil.5 yr 
Alcohol inhibited toluene metabolism under experimental conditions. 
GC 

COMPARATIVE EVALUATIONS; ALCOHOLS; ADULTS; BLOOD; TOLUENE; ALCOHOLIC BEVERAGES; HEALTH HAZARDS; INDUSTRIAL EMISSIONS; INDUSTRIAL 
PLANTS; METABOLISM; DRUGS; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE 
Waldron, ff.A.; Cherry, N .; Johnston, J.D. 1083 International Archives of Occupational && Environmental Health 51:365-860 

Cases 
Tissue Exposure Route Range Mean General Information 

083S 11 a) 2.5-2.0 umol/I a) Not applicable a) 10 min-7.5 hr, peak (7.oil umol/1) at 2.5 hr during oil.5 hr exposure of 3.26 
Blood Inhalation b) 3.0-1.0 umol/I b) Not applicable mmol/cu m 

Ingestion b) Treatment with 15 mmol/kg ethanol, 10 min-7.5 hr, peak (12.5 umol/1) 
at 4 hr during 4.5 hr exposure of 3.25 mmol/cu m 

Presence of ethanol increased levels &Dd decreased apparent clearance. 

Healthy volunteers 
GC 

BLOOD; DELIBERATE EXPOSURE; ADULTS; SWEDEN; ALCOHOLS; TOLUENE; ALCOHOLIC BEVERAGES; BIOACCUMULATION; METABOLISM; OCCUPATIONAL HAZ-
ARDS 
Wallen, M.; Naslund, P.H.; Nordqvist, M.B. 1984 Toxicology and Applied Pharmacology 76:4.loil-oill9 
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Toluene (8 CI); Benzene, methyl- (9 CI) 
108-88-3 
C7-H8 
MW 1>2.13, MP -1>5 to -1>6.5 C, BP 110.6 C, VP 36.7 mm Hg at 30 C 

Cases 
Tissue Exposure Route Range 

1>831> 14' a) Not given 
Breath Inhalation b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 

Mean General Information 

a) 6.8+/-1.3 ppm a) At 1 hr, expoeure to toluene only, 30 cases 
b) 7.0+/-2.2 ppm b) 2 hr, 32 caoeo 
c) 7.6+/-1.3 ppm c) 6 hr, 12 caoeo 
d) 2.6+/-0.D ppm d) 1.S hr poat ... expoaure, 80 ca1e• 
e) 2.2+/-1.2 ppm e) At 2 hr expooure toluene/MEK, 16 ca••• 
f) 8.0+/-1.1 ppm f) 6 hr, 16 caoeo 
g) 0.7+/-0.6 ppm g) I hr post .. exposure, 16 cases 

Chamber level• (mean•): toluene alone, 100.1+/-2.5 ppm, mixture, 60.6+/-
1.1 ppm toluene and 1>8.8+/-0.6 ppm MEK. Expo .. d 6 hr to teot behavioral 
effect1. No significant difference between toluene and mixture 

18-88 yr old healthy college otudento, Cincinnati, OH 
Small but signi&cant impairment on one measure of a viaual--vigilance taslr 

BLOOD; BREATH; DELIBERATE EXPOSURE; OHIO; ADULTS; NEUROLOGIC MANIFESTATIONS; ALCOHOLS; TOLUENE; DRUGS 

Dick, R.B.; Setzer, J.V.; Wait, R.; Hayden, M.B.; Taylor, B.J.; Tolos, B.; Putz-Ander•on, V. 11>8' International Archive1 of Occupational and Environmental Health S•:Dl-100 

Cases 
Tissue Exposure Route Range Mean General Information 

9860 2 a) 38-58 ug/1 a) Not applica.ble a) 36 hr a.fter 8 hr expooure 
Breath Inhalation b) 26-36 ug/I b) Not a.pplica.ble b) '8 hr 

c) 13-18 ug/I c) Not a.pplica.ble c) 66 hr 
d) 7-8 ug/I d) Not a.pplica.ble d) DO hr 
e) 1-3 ug/I e) Not applica.ble e) 112 hr 

Worker• covering wall• of windowless ba1ement with pitch in solvent mixture. 
Found in coma after expoaure. 

Worker• expoaed to pitch aolvent, Italy 
Coma. for U hr 
GC/MS 

BLOOD; BREATH; OCCUPATIONAL EXPOSURE; ENVIRONMENTAL EXPOSURE; ADULTS; TOLUENE; FUMES; INHALATION; OCCUPATIONAL HAZARDS 

Brugnone, F.; Perbellini, L.; Apostoli, P.; Locatelli, M.; Mariotto, P. 1083 lnterna.tiona.l Archive• of Occupationa.I and Environmeota.I Bea.Ith 53:157-165 
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Toluene (8 CI); Benzene, methyl- (9 CI) 
108-88-3 
C7-H8 
MW 02.13, MP -05 to -04.5 C, BP 110.6 C, VP 36.7 mm Hg at 30 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0841 4 a) 23-26 ppm a) Not applicable a) Exposure to 100 ppm and ethanol during work load of lOOw, 0-30 min, 
Breath Inhalation b) 14-17 ppm b) Not applicable peak (30 ppm) at 15 min 

b) Control, 100 ppm exposure, 0-50 min, peak (20 ppm) at 15 min 
Also tested cimetidine and propanolol. 

Healthy volunteero, 22-25 yr old 
Photoionization 

0842 4 a) 1-8 umol/min a) -f) Not applicable a) Control, 0-24 hr, no peak 
Urine Inhalation b) 21-5 umol/min b) Expo1ure 100 ppm for 7 hr, peak (32 umol/min) at 4 hr 

Ingestion c) 7-5 umol/min c) Expooure 100 ppm for 7 hr, and 1% blood level ethanol, peak (15 
d) 0 umol/min umol/min) at 13 hr 
•) 10-5 umol/min d) Same a• a) 
f) 4-4 umol/min e) Dooe a• b), peak (30 umol/min) at 7 hr 

f) Dooe a• c), peak (20 umol/min) at II hr 
0-24. hr collection, hippuric acid metabolite measured in a)-c), 0-cre•ol 
metabolite in d)-f). Ethanol inhibit• toluene metabolism. Al10 examined ef-
fect1 of cimetidine and propanolol. 

Healthy volunteers, 22-25 yr old 
HPLC 

BLOOD PLASMA; URINE; BREATH; DELIBERATE EXPOSURE; DENMARK; ADULTS; TOLUENE; ALCOHOLIC BEVERAGES; BIOACCUMULATION; INHALATION; 
METABOLITES; DRUGS 
Dossing, M.; Baelum, J.; Hansen, S.H.; Lundqvist, G.R. 1!184 International Archives of Occupational and Environmental Health .S•:SOQ-315 

Cases 
Tissue Exposure Route Range Mean General Information 

11848 Review. General information, reported levele, eource1 of expo1ure, metabo-
Urine lite1, and method1 of analy1i1 for: phthalate eeter pla1ticizer1, chlorophenoxy 

acid herbicides, chlorophenol biocidea, p-nitrophenol, simple phenola, ben-
zenediola, and toluene. Hippuric acid, o-creaol, m-creaol, p-creaol, and phenol 
(toluene metabolite) level• reported. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 1983 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analy1i1, Aug. 1083, 60 p 
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Toluene (8 CI); Benzene, methyl- (9 Cl) 
108-88-3 
CT-HS 
MW D2.18, MP -D5 to -D•.5 C, BP 110.6 C, VP 86.7 mm Hg at 30 C 

Cases 
Tissue Exposure Route Range 

DB" 180 a) 250-1100 ug/L 
Urine Inhalation b) D00-22&0 ug/L 

c) .f.00-1600 ug/L 
d) 1300-2000 ug/L 
e) 200-2200 mg/L 
f) 3000-"00 mg/L 
g) 700-1.f.OO mg/L 
h) 2300-2D25 mg/L 

Mean General Information 

a) Not given a) 25 ppm, maleo 
b) 1'72 ug/L b) 100 ppm, mo.lea 
c) Not given c) 25 ppm, female& 
d) 1377 ug/L d) 100 ppm, maleo 
e) Not given e) 25 ppm, males 
f) 3381 mg/L f) 100 ppm, malea 
g) Not given g) 25 ppm, femo.lu 
h) 2.f.D6 mg/L h) 100 ppm, femo.lea 

Exposure levels, ppm in air, measured by dosimeters. a)-d) o .. cresol metabo-
lite, e)-h) hippuric acid metabolite, male•, 7' cases, females, 56 ca11e11. lndi-
vidual metabolism pattern• varied, unrelated to dose. 

Exposed fa.ctory workers: printing factory, rubber boot plant, printing roll 
plant, rubber container plant 
GC 

URINE; OCCUPATIONAL EXPOSURE; ADULTS; TOLUENE; INDUSTRIAL PLANTS; INHALATION; METABOLISM; METABOLITES 

Hasegawa, K.; Shiojima, S.; Koisumi, A.; Ikeda, M. 11188 International Archive• of Occupational and Environmental Health 52:107-208 

Cases 
Tisaue Exposure Route Range Mean General Information 

DS.f.5 o.) ' a) 0.6-2.1 mg/ml a) 1.2 mg/ml a) Hippuric acid (HA) metabolite, first sample after exposure at re1t 
Urine b) 3 b) 1.1-2.2 mg/ml b) 1.7 mg/ml b) HA metabolite, first sample after exposure under SOW workload 

c) 6 c) 1.0-2.8 mg/ml c) l.D mg/ml c) HA metabolite, first sample after exposure under re1t to lSOW worklo-.d 

d) ' d) 1.2-7.l mg/ml d) 3.6 mg/ml d) HA metabolite, first sample after exposure under 150W to rest workload 

•) ' e) 0-0.11 mg e) O.OS mg e) Q .. cre1ol metabolite, 4 hr 1ample after exposure at re1t 
f) s f) 0.68-1.38 mg f) 1.0.f. mg f) Q .. cresol meta.boli.te 1 4 hr sa.m.ple after exposure under SOW workload 
g) 6 g) 0.17-0.78 mg g) O • .f.8 mg g) Q .. cre1ol metabolite, 4 hr sample after exposure under re1t to lSOW work-

h) ' h) 0.17-0.72 mg h) 0.33 mg load 
Inhalation h) Q .. cre1ol metabolite, 4 hr sample after exposure under 150W to rest work-

load 
80 ppm exposure for 2 hr. No correlation between metabolite levels and expo-
sure. 

Healthy volunteer1 
I1otachophoresis; GC 

URINE; DELIBERATE EXPOSURE; SWEDEN; ADULTS; TOLUENE; BIOACCUMULATION; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INDUSTRIAL ATMOSPHERES; 
INDUSTRIAL PLANTS; METABOLlTES; INHALATION 
Andersson, R.; Carlsson, A.; Nordqvist, M.B.; Sollenberg, J. 11183 International Archives of Occupational and Environmental Health 58:101-108 
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Tritium 
10028-17-8 
T2 
MW 6.082, MP -264.64 C at 162 mm Hg, BP -248.12 C 

Cases 
Tissue Exposure Route Range 

0846 
Urine 

Mean 

URINE; REVIEW; METABOLISM; RADIATION DOSES; RADIONUCLIDES; RADIOISOTOPES 

Cawley, C.N.; Cannon, L.A.; Moschella, J.J. 1984 Health Phyoic• 47(1):102-106 

Uric acid (8 CI); 1H-Purlne-2,6,8(3H)-trione, 1,9-dihydro- (9 CI) 
60-08-:l 
C6-H4.-N4.-03 
MW 168.11 

Cases 
TiSBue Exposure Route Range Mean 

08'7 24 Not given 3.7+/-0.2 mg/di 
Blood, aerum Ingestion S.E. 

98'8 29 Not given 919+/-46 mg 
Urine Ingeation S.E. 

General Information 

Review. Studies of uptake, assimilation, distribution and excretion. 

General Information 

23% decrease (p<0.001) as urate 24 hr after 6 g dose of orotic acid. Level 
still within normal limits. 

Healthy 22-62 yr old, all university students and employees. 
HPLC 

Dose 6 g orotic acid. Urate excretion increased 50% (p<0.001), peak at 3.5 
hr, normal by 8 hr. 

10 men, 10 women (healthy 22-62 yr old, all university students and employ-
eeo). 
HPLC 

BLOOD SERUM; URINE; DELIBERATE EXPOSURE; ILLINOIS; ADULTS; COMPARATIVE EVALUATIONS; CHOLESTEROLS; PHOSPHORUS; METABOLITES 
Robinson, J.L.; Dombrowski, D.B. 

Vanadium 
7"0-62-2 
v 

1083 Nutrition Research 3:407-415 

AtW 60.0414, MP 1917 C, BP 3000 C, VP 1 mm Hg a.t 2200 C, 10 mm Hg at 2670 C 

Cases 
Tissue Exposure Route Range Mean 

08'0 a) 3 a) 9.0-14.0 ppm a) Not given 
Aorta b) 6 b) 1.2-2.3 ppm b) Not given 

c) 7 c) Not given c) l.7+/-0.67 ppm 
Dry wt Dry wt 

General Information 

a) Sclerotic aorta from metal-workers 
b) Normal aorta from metal-workers 
c) Normal aorta from non metal-workers 

45-66 yr old workers. Autopsies, Japan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1984 Archives of Environmental Contamination and Toxicology 13:119-127 
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Vanadium 
7440-62-2 
v 
AtW 50.11414, MP 1017 C, BP 3000 C, VP 1 mm Hg at 2200 C, 10 mm Hg at 2570 C 

Cases 
Tissue Exposure Route Range Mean 

11860 a) Not given a) 0.0106+/-0.0010 
Blood, plasma b) Not given ug/mL 

c) Not given b) 0.0114+/-0.0030 
ug/mL 

c) 0.0006+/-0.0013 

General Information 

a) Insulin-treated diabetics 
b) Non-insulin-treated diabetics 
c) Control non-diabetics 

Collected after overnight fasting. Significant differences between a), c) and 
b), c). 

18-78 yr olds, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.1.; Pim, B. 11184 Biological Trace Element Research 6:,60-487 

Cases 
Tissue Exposure Route Range Mean General Information 

11861 23 260-1300 ng/L 670 ng/L Method, checked with U.S. NBS water and serum samples, considered more 
Blood, serum reliable than atomic absorption spectroscopy. 

Healthy subjects 
NA 

VANADIUM; BLOOD SERUM; MEASUREMENT METHODS; TRACE ELEMENTS 

Simonoff, M.; Llabador, Y.; Peers, A.M.; Simonoff, G.N. 1084 Clinical Chemistry 30(10):1700-1703 

Cases 
Tissue Exposure Route Range Mean General Information 

11862 1 Not given 10+/-3.0 ppm Lumbar vertebrae (11=5). 
Bone Dry wt 

ChromAte plating worker, employed 7 yr, died at age 66 1 30 yr after changing 
job• 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 

Teraoka, H. 1984 Archive1 of Environmental Contamination and Toxicology lS:lUl-127 
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Vanadium 
7•H0-62-2 
v 
AtW 50.9<&1', MP 1017 C, BP 3000 C, VP 1 mm Hg at 2200 C, 10 mm Hg at 2570 C 

Cases 
Tissue Exposure Route Range Mean 

0853 22 a) Not given a) 0.78+/-0.<&6 ug/g 
Breast b) Not given b) 1.34.+/-0.76 ug/g 

General Information 

a) Normal tissue 
b) Neoplastic 

Dry wt, 3 samples, p=0.004 

Patients with primary breast carcinomas, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray 8.uorescence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM; LEAD; MERCURY; NEOPLASMS 
Rizk, S.L.; Sky-Peck, H.H. 198' Cancer Research ••:5300-5304 

Cases 
Tissue Exposure Route Range Mean General Information 

1>85<& a) 16 a) 0.1-2 ppm a) 0.72 ppm a) Pottery workers 
Hair b) 16 b) 0.08-0.05 ppm b) 0.24. ppm b) Controls 

Pottery workers from Tlaquepaque and Tonala, Mexico. Controls from Tus .. 
con, AZ 
NA 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nelson, G.W.; deVaquera, M.V.; Pearson, P.B. 1084. Nutrition Reports International 30(5):1000-1018 

Cases 
Tissue Exposure Route Range Mean General Information 

9865 a) 12 a) < 1.0-0.9 ug/kg a) <i.o ug/kg a) Colostrum (ht or 2nd day post partum) 
Milk b) 3 b) <or= 0.6-3.2 ug/kg b) Not given b) Transitional milk (3-8 days postpartum) 

c) 4. c) <or= 0.5-1.1 ug/kg c) Not given c) Mature milk (1-8 mo postpartum) 
Dry wt Dry wt Slovenia, Yugosla.via 

NA 
MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 
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Vincaleukoblastine 
865-21-4. 
C46-H58-N 4-09 
MW 811.08, MP 211-216 C 

Cases 
Tissue Exposure Route 

9 856 1 
rrine Injection 

Range Mean General Information 

a) 0-15% a) Not applicable a) Bolus dose, 7.5 mg/sq m IV, 0-24. hr 
b) 0-16% b) Not applicable b) 3 mo l&ter, 1 mg/sq m continuous 24 hr infusion, 0-06 hr 

Cumulative % recovery. Estimated from graph. Representative C&8e from 18 
subjects. 

Pa.tient with advanced breast cancer 
HPLC 

ILOOD PLASMA; URINE; DELIBERATE EXPOSURE; NEOPLASMS; ANTITUMOR AGENTS; DRUGS; DRUG THERAPY; CHEMOTHERAPY; BIOLOGICAL MONITORING B 

L .u, K.; Yap, H.; Loo, T.L. 1983 Ca.ncer Research •3:1405-l•OS 

Vitamin A 
11103-57-4. 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

9857 Ingestion 14.-4.34. ug/g 
Liver 

Not given 

,IVER; CONSUMER EXPOSURE; IOWA; BIOPSIES; VITAMIN A; METABOLISM 

Mean General Information 

Biopsy samples. Relative dose response values measured '-6 d after eurgery, 
were highest (28 and 15%) for the two lowest liver levels. 4.0 d after 50 mg 
retinyl acetate given to these two subjects, RDR values fell to 5 and 3 %. 
Other Vitamin A parameters normal in all 1ubject1 and unrelated to liver re• 
1erves. 

22-27 yr old surgical patients, generally well-nourished, Iowa 
HPLC 

L 

A lmedee-Manesme, O.; Anderson, D.; Olsen, J.A. 1984 American Journal of Clinical Nutrition 30:808-00~ 

Vitamin D, sulfate 
110,5-4.7-9 
EXACT COMPOSITION UNKNOWN OR UNDETERMINED 

Cases 
Tissue Exposure Route Range 

9858 
Milk 

Mean General Information 

Review of levels of vitamin D and metabolites measured in human brea8't mil.Ir 
by various methods. 

"11LK; VITAMIN D; METABOLITES; REViEW; MEASUREMENT METHODS; LACTATION; NUTRITIONAL DEFICIENCIES; DIETS; DRUGS M 

M \tfakin, H.L.J.; Sea.mark, D.A.; Trafford, D.J.H. 1983 Archives of Disease in Childhood 58(0):750-753 
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White spirit (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0859 a) 7 a) 4-63 mg/leg a) 9-41.1 mg/leg a) 6-168 hr (Mon afternoon-Mon morning) after expo•ure to 100 ppm 6 hr/d 
Adipose b) 4 b) <o-3 mg/leg b) 0-1 mg/leg for S d (Mon-Fri), in 1ubcutaoeou1 ti11•ue. Peak 102 hr 

Inhalation b) 6-168 hr in control• 
Accumulation Mon-Fri. 23% eliminated during weekend. Inverse correlation 
between level• and percentage body fat. In vitro samples analyzed for mea-
surement comparison•. Levels for brain al10 po1tulated. Some value• esti-
mated from figures. 

Volunteers, Denma.rk 
GC/MS 

0860 7 a) l.S6-2.37 mg/I a) 2 mg/I a) After 6 hr exposure to 100 ppm, in venous blood 
Blood Inhalation b) 2.05-2.85 mg/I b) 2.54 mg/I b) Day 5 of exposure to 100 ppm 6 hr/d 

c) Not given c) 0.3 mg/I c) 66 hr after end of exposure 
Mean morning level (before beginning of each exposure) correlated with 
eerum triglyceride level. 

Volunteer•, Denmark 

ADIPOSE TISSUE; BLOOD; BRAIN; DELIBERATE EXPOSURE; DENMARK; BIOPSIES; JN VITRO ANALYSIS; JN VIVO ANALYSIS; HEALTH HAZARDS; INHALATION 
Peder1en, L.M.; Larsen, K.; Cobr, K.-H. 1984 Acta Pharmacologica et Toxicologica 55:308-316 

Cases 
Tissue Exposure Route Range Mean General Information 

9S61 12 1.5+/-0.4-7.2+/-1.8 mg/I Not given Range of means in venous blood after 6 hr expo1ure, during re1t, to 50 and 
Blood Inhalation 200 ppm white 1pirit (52% paraffin• and •&% naphthene1). Changeo in serum 

and urine biochemistry also reported for these exposures, as well as blood 
levels for 100 ppm for three chemically different white spirits. 

Healthy volunteers, mean age 23+/-2 yr, wt 73+/-8 leg, ht 183+/-7 cm, Den-
mark 
S-alpha-amylase and S-urate decrea1ed, but these cha.nges were smaller than 
individual variation1. 

BLOOD; DELIBERATE EXPOSURE; DENMARK; SOLVENTS; HEALTH HAZARDS; INHALATION; METABOLISM 
Pederson, L.M.; Cohr, K.-H. 

Ytterbium 
7.f.40-64-4 
Yb 

198.f. Acta Pha.rmacologica et Toxicologica 55:317-82.ft 

AtW 173.04, MP 824 C (also reported a• 819 C), BP 119.f. C 

Cases 
Tissue Exposure Route Range Mean 

9862 a) 1 a) Not given a) 252 ppb 
Lung b) 9 b) Not given b) 3.5 ppb 

Inhalation 

(next page) 

General Information 

a) Exposed worker, biopsy 
h) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during •6 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rale•, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 
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Ytterbium 
7440-6<6-4 
Yb 
AtW 173.04, MP 824 C (aho reported as 81'1 CJ, BP 1104 C 

Cases 
Tissue Exposure Route Range 

11863 a) 1 a) Not given 
Lymph node b) 3 b) Not given 

Inhalation 

(continued) 

Mean General Information 

a) 3.1 ppb a) Exposed worker, biopsy 
b) 9.7 ppb b) Unexposed controls, autopsies 

58 yr old photoengraver, exposed to smoke from carbon arc lamp during 46 
yr. 20-83 yr old controls. Italy 
Worker: dyspnea, cough, cyanosis (extremities), crepitant rales, pulmonary 
fibrosis, hypertension, cardiac hypertrophy and overloading, death from acute 
cardiorespiratory insufficiency 
NA 

NEODYMIUM; YTTERBIUM; TERBIUM; EUROPIUM; LUTETIUM; ITALY; ADULTS; AUTOPSIES; CASE HISTORIES; PNEUMOCONIOSIS; LUNGS; LYMPH NODES; BIOP-
SIES; CERIUM; LANTHANUM; METALS; SAMARIUM; THORIUM; DUST; FUMES; INHALATION; OCCUPATIONAL HAZARDS; PRINTING INDUSTRY; OCCUPATIONAL EX-
POSURE 
Vocaturo, G.; Colombo, F.; Zanoni, M.; Rodi, F.; Sabbioni, E.; Pietra, R. 11183 Chest 83(6):780-783 

Zeoli tea 
1318-02·1 
Na2-0-Al2-03.(Si-02)x.(H2-0)y 

Cases 
Tissue Exposure Route 

11864 a) 111 
Sputum b) 16 

c) 111 
d) 16 

Inhalation 

Range 

a) 0-103 
b) 0-86 
c) 0-1 
d) 0-1 

Ferruginous bodies/sample 

Mean General Information 

a) 8.16 a) Karain, high occurrence of mesothelioma 
b) 10.07 b) Tuskoy, high occurrence of mesothelioma 
c) 0.06 c) Karlik, neighboring village 
d) 0.07 d) Kizilkoy, neighboring village 

Ferruginous bod- Counts increased with subjects' ages. 
ies/sample 

Age 20 and over; Inhabitants of 4 agricuJturaJ vilJages, central Turkey, Ka.rain 
and Tuskoy built on soft volcanic tuff releasing zeolite fibers 
Microscopy 

ENVIRONMENTAL EXPOSURE; NEOPLASMS; PULMONARY DISEASES; CARCINOGEN; AIR POLLUTION; MINERAL DEPOSITS; TURKEY; SPUTUM; FIBERS; COMPARA-
TIVE EVALUATIONS 
Sebastien, P.; Bignon, J.; Barris, Y.I.; Awad, L.; Petit, G. 198' Archives or Environmental Health 30(1):18-23 
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Zinc 
7,4.0-66-6 
Zn 
AtW 66.3S, MP '19.6 C, BP 90S C, VP 1 mm Hg at 'S7 C, 10 mm Hg at 690 C 

Cases 
Tissue Exposure Route Range Mean 

9S61i 129 a) O.li-2.4. umol/I a) 1.2 umol/1 
Amniotic fluid b) 0.6-4..0 umol/1 b) 1.3 umol/1 

c) 0.6-3.S umol/1 c) 1.1 umol/I 
d) 0.,-2.7 umol/1 d) 0.9 umol/1, (p<o.01) 

AMNIOTIC FLUID; FINLAND; FETUS; ZINC; PREGNANCY 

General Information 

a) Sampled at 15th wk of pregnancy, female fetus 
b) Same, male fetus 
c) Sampled at 36+/-2 wk of pregnancy, female fetus 
d) Sampled at 36+/-3 wk of pregnancy, male fetus. 

Pregnant women, 30+/-5-38+/-5 yr old, mean duration of pregnancy at birth 
37+/-2-39+/·2 wko 
AAS 

Laitinen, R.; Siimee, A.S.I.; Vuori, E.; Salmela, S.S. 10S4. Biological Trace Element Research 6:,16-4.21 

Cases 
Tissue Exposure Route Range Mean General Information 

0866 a) 3 a) 220-380 ppm Dry wt a) Not given a) Sclerotic aorta from metal-workers 
Aorta b) 6 b) S8-370 ppm Dry wt b) Not given b) Normal aorta from metal 00worlrers 

c) 7 c) Not given c) S3+/-12 ppm Dry wt c) Normal aorta from non metal-workers 

4.6-66 yr old workers. Autopsies, Japan, 1976-1977. Employed 7-32 yr 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 108' Archive• of Environmental Contamination &nd Toxicology 13:110·127 

Cases 
Tissue Exposure Route Range Mean General Information 

9867 231 a) 0.0-12.7 ppm a) 6.4.+/-1.7 ppm a) Maternal, 106 cases 
Blood b) 1.2-16.6 ppm b) 3.3+/-2.6 ppm b) Cord, 97 cases 

Significant positive correlation. Determinations over 5-yr period. 

Nagoya, Japan, 1074-1078. Maternal venous and umbilical cord blood, normal 
deliveries. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 19S4o Archive• of Environmental Health 39(1);11-17 
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Zinc 
7440-66-6 
Zn 
AtW 86.88, MP 4111.6 C, BP 1108 C, VP 1 mm Hg &t 487 C, 10 mm Hg at 6110 C 

Cases 
Tissue Exposure Route Range Mean 

11868 a) 24 a) 64-122 umol/I a) 911+/-14.l umol/I 
Blood b) 60 b) 78-123 umol/I b) 116+/-10.2 umol/1 

[nge•tion 

General Information 

a) Elderly 
b) Younger controls 

Intake, elderly men, 138 umol/day (range 86-210), women, 186 umol/day 
(range 46-194). Intake 60% or recommended 229 umol/day. Overall retention 
1.0 umol/day ... not significantly different from equilibrium. No apparent health 
effects from defi.ciency 

Healthy elderly (II men, 73.3-86.2 yr (mean 78.2), 13 women 69.7-86.6 yr 
(mean 76.8)) and younger controls, Southa.mpton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 

Bunker, V.W.; Hink1, L.J.; Lawson, M.S.; Clayton, B.E. 11184 American Journal of Clinical Nutrition -4:0:1096-1102 

Cases 
Tissue Exposure Route Range Mean General Information 

118611 a) Not given a) 4.4 ug/ml a) Bangladesh 
Blood b) Not given 4.9 ug/ml b) India 

Low va.lue1. Overall range from 11everal countries 6-0 ug/ml. Levels from 
database containing data on "normal" levels of 15 elements in 7 ti8-
1ue1/fiuids. Data 1elected by 60 investigators in over <&O countries. Diet, envi-
ronment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
ISTAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 198' Science of the Total Environment 38:126-131 

Cases 
Tissue Exposure Route Range Mean General Information 

11870 6.4-16.1 ug 0.66+/-1.66 ug Data also given according to race, menarche, and age. 
Blood, cell• / g packed cells /g packed cell& 

12, I•, 16 yr old healthy females, Oklahoma and Viginia 
AAS 

ERYTHROCYTES; OKLAHOMA; VIRGINIA; ADOLESCENTS; ZINC; DIETS; DELIBERATE EXPOSURE 

Kenney, M.A.; Ritchey, S.J.; Culley, P.; Sandoval, W .; Moak, S.; Schilling, P. 1118' American Journal of Clinical Nutrition 30:••6-•51 
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Zinc 
7440-66-6 
Zn 
AtW 65.38, MP 419.S C, BP 908 C, VP l mm Hg at 487 C, 10 mm Hg at 590 C 

Cases 
Tissue Exposure Route Range Mean 

9871 a) 24 a) 78-168 pmol a) 120+/-24.S pmol 
Blood, cells b) so b) 75-207 pmol b) 108+/-28.6 pmol 

Ingestion /lO(E+6) cello /lO(E+6) cell• 

General Information 

a) Elderly 
b) Younger controls 

lntalre, elderly men, 138 umol/day (range 86-210), women, 136 umol/day 
(range 46-104). lntalre 60% of recommended 229 umol/day. Overall retention 
1.0 umol/day .. not significantly different from equilibrium. No apparent health 
effects from deficiency 

Healthy elderly (II men, 73.3-85.2 yr (mean 78.2), 13 women 69.7-86.6 yr 
(mean 75.8)) and younger controls, Southampton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 

Bunker, V.W.; Hinlrs, L.J.; Lawson, M.S.; Clayton, B.E. 1984 American Journal of Clinical Nutrition 40:1006-1102 

Cases 
Tissue Exposure Route Range Mean General Information 

9872 6 a) 9.9-12.2 ug/g a) ll.l+/-0.7 ug/g a) After l wlr on diet with lS.7 mg Zn/d 
Blood, cells Ingestion b) 9.2-13.2 ug/g b) 11.3+/-l.2 ug/g b) End of depletion period (4-9 wlr when plasma Zn <10 ug/100 g) on diet 

with 0.28 mg Zn/d 

Healthy volunteers, CA 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
Baer, M.T.; King, J.C. 1984 American Journal of Clinical Nutrition 30:556-570 

Cases 
Tissue Exposure Route Range Mean General Information 

9873 lO 8.S-8.0 ug/dl Not applicable 0-24 hr, pealr (0.0 ug/dl) at 5 hr, after 1 hr IV infusion of 20 mg EDTA/lrg in 
Blood, cells Injection 5% glucose. Range of means. 

Gun metal founders employed at factory 7-15 yr. Mea.n age 51 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 
Aono, H.; Araki, S. 1984 International Archive• of Occupational and Environmental Health 55:13-18 

(,\) 
0) 
~ 



Zinc 
7440-66-6 
Zn 
AtW 66.38, MP "19.5 C, BP 908 C, VP 1 mm Hg at 487 C, 10 mm Hg at 590 C 

Cases 
Tissue Exposure Route Range Mean 

9874 a) 22 a) Not given a) 13.2+/-o.8 ug/g 
Blood, cells b) 21 b) Not given b) 13.6+/-o.8 ug/g 

c) 20 c) Not given c) 8.5+/-0.2 ug/g 
d) 28 d) Not given d) 12.9+/-0.2 ug/g 
e) 21 e) Not given e) 12.o+/-o.2 ug/g 
f) 19 f) Not given f) 11.1+/-0.8 ug/g 
g) 10 g) Not given g) 13.4+/-0.4 ug/g 
h) 9 h) Not given h) 14.0+/-0.7 ug/g 
i) 5 i) Not given i) 4..2+/-0.0 ug/g 
j) 12 j) Not given j) 13.8+/-0.5 
k) 9 k) Not given k) 12.6+/-0.8 ug/g 
I) 11 I) Not given I) 10.7+/-0.4 ug/g 

General Information 

a.) Lactating, S7th wk gestation 
b) Lactating, at delivery 
c) Lactating, at delivery, cord 
d) Lactating, 1 mo po•tpartum 
e) Lactating, 2 mo postpartum 
f) Lactating, 3 mo postpartum 
g) Nonlactating, 87th wk gestation 
h) Nonlactating, at delivery 
i) Nonlactating, at delivery, cord 
j) Nonlactating, 1 mo postpartum 
Jr) Nonlactating, 2 mo postpartum 
l) Nonlactating, S mo postpartum 

Measured in erythrocytes. Mean dietary Zn -'2% of RDA. 

80+/-:1 yr olds, Maryland 

MARYLAND; ADULTS; BLOOD PLASMA; ERYTHROCYTES; MILK; COMPARATIVE EVALUATIONS; DIETS; ZINC; LACTATION 

Moser, P.B.; Reynolds, R.D. 11183 American Journal of Clinical Nutrition 38:101-108 

Cases 
Tissue Exposure Route Range Mean General Information 

0875 7 a) 560-005 ug/dl a) 705 ug/dl a) 0 hr 
Blood, cells b) 610-050 ug/dl b) 845 ug/dl b) 0.6 hr 

c) 620-080 ug/ di c) 855 ug/dl c) 1.5 hr 
d) 676-1000 ug/dl d) 890 ug/dl d) 3 hr 
e) 676-1000 ug/dl •) 900 ug/dl e) 6 hr 
f) 600-030 ug/ di f) 820 ug/dl f) 24. hr 

After start of 20 mg/kg CaEDTA IV infusion over 1 hr. Estimated from 
graph. 

Adults with blood Pb 46-67 ug/100 g, 4.6-60 yr, employed at gun metal 
foundry 6-14. yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 

Araki, S.; Aono, H.; Fulr&hori, M.; Ta.bulri, K. 1084 Archives of Environmental Health 80(5):363-867 
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Zinc 
7440-66-6 
Zn 
AtW 66.38, MP 4111.6 C, BP 1108 C, VP 1 mm Hg at 487 C, 10 mm Hg at 6110 C 

Cases 
Tissue Exposure Route Range Mean 

11876 4 a) 81.2-118.8 ug/dl a) 101.11+/-16.l ug/dl 
Blood, plasma Ingestion b) 126.6-162.8 ug/dl b) 1'1.7+/·11.6 ug/dl 

c) 166.0-233.1 ug/dl c) 201.6+/·211.11 ug/dl 
d) 108.4-226.11 ug/dl d) 1611.6+/-48.8 ug/dl 

General Information 

a) Prior to •upplemented meal 
b) 2 hr 
c)I 4 hr 
d) 6 hr 

After low Zn meal, no increa1e in level•. Supplemental meal containing 260 
mg Zn a• oxide con1umed after 12 hr fa1t re1ulted in the above level1. RDA i1 
16 mg/d. 

111·23 7r old Caucaoiano, 67-71 kg bod7 wt, good general health, no hiotoey of 
hepatiti1, amolring or taking Zn 1upplement1 
AAS 

BLOOD PLASMA; DELIBERATE EXPOSURE; ZINC; DIETS; MINERAL METABOLISM; BIOAVAILABILITY 
Shier, N.W .; Kinney, D.R.; Hiclr1on, J.F.; Harrington, P.J. 11184 Nutrition Report• International 80(8):687-642 

Cases 
TiBBue Exposure Route Range Mean General Information 

11877 a) 111 a) 6.0-16.8 umol/1 a) 10.8+/-1.26 umol/1 a) Ga1tric carcinoma patient• 
Blood, plasma b) 14 b) 6.6-12.2 umol/I b) 11.o+/-1.21 umol/l b) Patient• with 1100-malipant inte1tinal di1ea1e 

c) 6 11.8-14.6 umol/1 c) ll.6+/-1.17 umol/l c) Patient• with malignant di1ea1e other than ga1tric carcinoma 
Signilicant difference between a) and b) 

'6 male1 and female1, age1 68.6-68.8 yr. Required 1urgical re1ection. 
AAS 

BLOOD PLASMA; INTESTINES; UNITED KINGDOM; CARCINOMAS; GASTROINTESTINAL DISEASES; COMPARATIVE EVALUATIONS; ZINC; MEASUREMENT METHODS 
Elme1, M.E.; Clark1on, J.P.; Jone1, J.G. 11184 Science of the Total Environment 8,:,0-56 

Cases 
Tissue Exposure Route Range Mean General Information 

11878 a) 24 a) 8.0-18.4 umol/I a) ll.0+/-1.2 umol/I a) Elderl7 
Blood, pla•ma b) 60 b) 7.7-16.7 umol/1 b) 13.0+/-l.8 umol/l b) Younger control• 

Ingestion Intake, elderl7 meo, 188 umol/da7 (range 86-210), women, 136 umol/da7 
(range 46-1114). lnt.o.lre 80% of recommended 2211 umol/d...,. Overall retention 
1.0 umol/da7-not oigni6cantl7 differeot from equilibrium. No apparent. health 
effect1 from de&ciency 

Health7 elderl7 {II men, 73.3-86.2 7r {mean 78.2), 13 women 811.7-86.6 7r 
{mean 7&.8)) and 7ounger controlo, Southampton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 
Bunker, V.W.; Hinks, L.J.; Lawson, M.S.; Clayton, B.E. 11184 American Journal of Clinical Nutrition '6:10D6-1102 
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Zinc 
7U0-66-6 
Zn 
AtW 86.88, MP '111.6 C, BP 1108 C, VP 1 mm Hg at <&87 C, 10 mm Hg at 6110 C 

Cases 
TiBBue Exposure Route Range Mean 

118711 26 a) Not given a) Ill ug/100 ml 
Blood, pl&1ma Ingestion b) Not given b) 100 ug/100 ml 

c) Not given c) 110 ug/100 ml 
d) Not given d) SIS ug/100 ml 
c) Not given e) 116 ug/100 ml 
f) Not given f) 118 ug/100 ml 
g) Not given g) 12:1 ug/100 ml 
h) Not given h) 100 ug/100 ml 

S.E. 

ZINC; COPPER; BLOOD PLASMA; CANADA; DELIBERATE EXPOSURE 

General Information 

a} Before Zn supplement 
b) Control, before placebos 
c) Zn 1upplement, 2 wk (p<0.01) 
d) Control1, 2 wit 
e) Zn 1upplement, <&wk (p<0.06) 
f) Control•, <& wk 
g) Zn •upplement, 6 wk, (p<0.06) 
h) Control•, 6 wk 

Zn gluconate, 25 mg, morning and evening for 6 wk. Control•, 1ame regemin, 
placebo•. Study wae of effec:ta on Cu availability, ba•ed on ensymatic activity. 

Healthy workers, Canada 
AAS 

Piacher, P.W.F.; Giroux, A.; L'Abbe, M.R.L., 1118' American Journal of Clinic&I Nutrition <&O: 7<&8-7<&6 

Cases 
TiHue Exposure Route Range Mean General Information 

11880 6 a) 60-116 ug a) 81+/-12 ug a) Prior to study 
Blood, plaoma Ingestion b) 71-110 ug b) 811+/-17 ug b) After 1 wk on diet with 16.7 mg Zn/d 

c) 2<&-67 ug c) 60+/-20 ug c) End of depletion period (<&-II wit when plaoma Zn <10 ug/100 g) on diet 
/lOOg /lOOg with 0.28 mg Zn/d 

Significant difference b), c) (p<0.006). Data available on levels during 2 wk 
repletion• with various doses. --
Healthy volunteers, CA 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
Baer, M.T.; King, J.C. 1118<& American Journal of Clinical Nutrition 30:656-670 

Cases 
Tissue Exposure Route Range Mean General Information 

11881 10 110-80 ug/dl Not applicable 0-2<& hr, peak (DO ug/dl) at 1 hr, low (60 ug/dl) at 6 hr, after 1 hr IV infusion 
Blood, pla1ma Injection of 20 mg EDTA/kg in 6% gluco1e. Range of mean•. 

Gun metal foundeu employed at factory 7-16 yr. Mean age 61 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 

Aono, H.; Araki, S. 1118<& International Archive• of Occupational and Environmental Health 56:18-18 
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Zinc 
74.4.0-41e-6 
z .. 
AtW 416.88 1 MP 4.lD.6 C, BP DOB C, VP l mm Hg at 4.87 C, 10 mm Hg at 61>0 C 

Cases 
Tiuue Exposure Route Range Mean 

11182 l Not applicable 1006+/-268 ug/dl 
Blood, pluma 

General Information 

Mea•ured on admiHion (Normal level 86+/-10 ug/dl). 

18 yr old Palriata11i with pyoderma gangren.osum 

BLOOD PLASMA; BLOOD; URINE; HAIR; LEUKOCYTES; ITALY; ADULTS; SKIN DISEASES; ZINC; BIOACCUMULATION; BIOLOGICAL MONITORING; MINERAL 
METABOLISM 
Hambidge, K.M.; Norri•, D.A.; Githen•, J.H.; Ambru•o1 D.; Catalanotto, P.A. lDH Journal of Pediatrico 106(3):4.60-4.61 

Cues 
Tiuue Exposure Route Range Mean General Information 

11118 a) 28 a) Not given a) ea.8+/-2.0 ug a) Lactating, 31th wit geatation 
Blood, pla•ma b) 23 b) Not given b) 54..8+/-2.0 ug b) Lactating, at deliveey 

c) 28 c) Not given c) 80.D+/-2.4. ug c) Lactating, at deliveey, cord 
d) 28 d) Not given d) 71>.l+/-l.7 ug d) Lactating, l mo po•tpartum 
e) 21 e) Not given e) 87.41+/-22 ug e) Lactating, 2 m.o postpartum 
f) lD f) Not given f) H.4.+/-2.4. ug f) Lactating, 8 mo po•tpartum 
g) 12 g) Not given g) 10.8+/-2.0 ug g) Nonlactating, 87th wit geotation 
h) 12 h) Not given h) 67.D+/-4..6 ug h) Nonlactating, at deliveey 
i) 12 i) Not given I) H.2+/-4..1 ug i) Nonlactating, at deliveey, cord 
j) 18 j) Not given j) 82.a+/-8.0 ug J) Nonlactating , 1 mo po•tpartum 
k) 18 k) Not given It) H.D+/-8.7 ug It) Nonlactating, 2 mo po•tpartum 
I) 18 I) Not given /100 ml I) Nonlactating, 8 mo po•tpartum 

Mean dietaey Zn 4.2% of RDA. 

80 +or- 2 yr old•, Maeyland 
AAS 

MARYLAND; ADULTS; BLOOD PLASMA; ERYTHROCYTES; MILK; COMPARATIVE EVALUATIONS; DIETS; ZINC; LACTATION 
Mooer, P.B.; Reynold•, R.D. 11118 American Journal of Clinical Nutrition 81:101-101 

Caaea --

Tiuue Expoaure Route Range Mean General Information 

11114. 7 a) 18-100 ug/dl a) 87 ug/dl a) 0 hr 
Blood, pluma b) 16-10 ug/dl b) 70.6 ug/dl b) 0.6 hr 

c) 16-16 ug/dl c) 70.6 ug/dl c) 1.6 hr 
d) 61-10.6 ug/dl d) I0.6 ug/dl d) 8 hr 
e) SD.6-66.6 ug/dl e) 4.7 ug/dl e) 6 hr 
f) 64.-18 ug/dl f) T6 ug/dl f) 24. hr 

After otart of 20 mg/kg CaEDTA IV infu1ion over 1 hr. E1timated from 
graph. 

Adult• with blood Pb 4.41-417 ug/100 g, 4.6-61> yr, employed at gun metal 
foundey 41-14. yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 

Araki, S.; Aono, H~; Fubhori, M.; Tabulri, K. 11184. Archive1 of Environmental Health 311(6):863-867 
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Zinc 
7 •H0-66-6 
Zn 
AtW 66.38, MP Ull.6 C, BP 1108 C, VP 1 mm Hg at <&87 C, 10 mm Hg at 6110 C 

Cases 
Tissue Exposure Route Range Mean 

11886 211 a) Not given a) <&7.ll+/-12.<& ug/dl 
Blood, plasma Ingest.ion b) Not given b) <&2.ll+/-11.6 ug/dl 

c) Not given c) 611.2+/-16.6 ug/dl 
d) Not given d) 66.6+/-18.2 ug/dl 

General Information 

a) Vegetarians, 36.5+/-2.0 wk gestation, 12 cases 
b) Nonvegetariane, 37.5+/-2.0 wk gestation, 16 cases 
c) Vegetarians, 11+/-0 wlr postpartum, 7 cases 
d) Nonvegetarians, 10+/-7 wk postpartum, 12 ca1e1 

No significant differences between dietary groups. 

Healthy volunteers, 10 Caucasians, 0 Mexican-Americans, 1 Oriental, 23-36 yr 
old 
AAS 

BLOOD PLASMA; ENVIRONMENTAL EXPOSURE; ADULTS; NUTRITIONAL DISORDERS; COPPER; ZINC; BIOACCUMULATION; DIETS; FOODS; MEAT; PREGNANCY; 
VEGETABLES 
Abu·A11al, M.J.; Craig, W.J. 1118<& Nutritional Reporto International 211(2):486-<&113 

Cases 
Tissue Exposure Route Range Mean General Information 

11886 a) Not given a) l.Ol+/-0.0020 ug/mL a) Insulin-treated diabetics 
Blood, plasma b) Not given b) l.16+/-0.038 ug/mL b) Non-insulin·treated diabetics 

c) Not given c) l.13+/-0.011 ug/mL c) Control non-diabetics 
Collected after overnight fasting. Significant difference• between a), c) and 
a), b). 

18-78 yr oldo, Oxford, England 
NA; AAS 

BLOOD PLASMA; ENGLAND; DIABETES; METABOLISM; MINERAL METABOLISM; ALUMINUM; ANTIMONY; ARSENIC; BARIUM; BROMINE; CADMIUM; CALCIUM; CE-
SIUM; CHROMIUM; COBALT; COPPER; IODINE; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MOLYBDENUM; NICKEL; RUBIDIUM; SCANDIUM; SELENIUM; 
SILVER; TIN; VANADIUM; ZINC 
Ward, N.I.; Pim, B. 1118" Biological Trace Element Re•earch 6:460-•87 

Cases 
Tissue Exposure Route Range Mean General Information 

11887 6 108+/-8-11<&+/-7 ug/dl Not given Range of mean• over 75 day• with Zn intake 0£ 16.5 mg/d for 12 d, then 5.5 
Blood, •erum Ingestion mg Zn/d for 5<& d, then 16.5 mg Zn/d for II d. Serum alkaline phosphatase fell 

22% by day 64 suggesting inadequate dietary Zn &nd rose after increa&ed Zn 
intake. Although not statistically significant, this rise in SAP may be more 
effective in diagnosing deficiency than is serum level 

4 Caucasians, 1 Hispanic, I Black, healthy 21-33 yr olds, mean ht 175 cm, 
mean wt 65.6 kg, normal pre-study serum Zn levels 
AAS 

BLOOD SERUM; DELIBERATE EXPOSURE; NUTRITIONAL DEFICIENCIES; COMPARATIVE EVALUATIONS; ZINC; BIOINDJCATORS; DIETS 

Herman, Z.; Wada, L.L.; King, J.C. 1118" Nutrition Report• International 211(5):1263-12611 
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Zinc 
7.(40-66-6 
Zn 
AtW 65.38, MP Ull.6 C, BP ll08 C, VP 1 mm Hg at 487 C, 10 mm Hg at 51l0 C 

Cases 
Tissue Exposure Route Range 

1)888 0.51-0.58 ug/ml Not given 
Blood, 1erum 

Mean General Information 

Value•, considered low, from Turkey. Overall range from several countries 
0.8-1.1 ug/ml. Levels from database containing data on "normal" levels of 
IS elements in 7 tissues/ftuids. Data selected by 60 investigator• in over "'O 
countries. Diet, environment both important in distribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 108' Science or the Total Environment 38:126-131 

Cases 
Tissue Exposure Route Range Mean General Information 

llSSll 103 0.6-1.:1 ug/mL O.ll7+/-0.16 ug/ml Technique developed for simultaneous determination of several elements. Also 
Blood, serum measured detection limits for other element•. 

x-ray fluores 

MEASUREMENT METHODS; BLOOD SERUM; IRON;COPPER; ZINC; BROMINE; TRACE ELEMENTS 

Rastegar, F.; Maier, E.A.; Heimburger, R.; Christophe, C.; Ruch, C.; Leroy, M.J. 108<1 Clinieal Chemistry 30(8):1300-1303 

Cases 
Tissue Exposure Route Range Mean General Information 

1)81)0 I) a) 00-126 ug/dL a) oo+/·3 ug/dL a) Day I 
Blood, serum Ingestion b) Not given b) 108+/-3 ug/dL b) Uncured 

c) 100+/-3-113+/·6 ug/dL c) Not applicable e) Cured, .(0 mg/kg nitrite 
d) Not given d) 112+/-• ug/dL d) Cured, 47 mg/kg nitrite + 200 mg/kg erythorbate 

S.E. 200 g/day cured or uncured sausage. S subject•/ group, each set rotating to 
next group every 17 d. Sampled day lo and 15 and data pooled. 

Healthy, 21-27 yr old. Mean ht 180 cm, mean wt 78 kg 
AAS 

BIOAVAILABILITY; IRON; ZINC; COPPER; DELIBERATE EXPOSURE; METABOLISM; URINE; BLOOlJ SERUM; UNITED STATES 

Greger, J.L.; Lee, K.; Graham, K.L.; Chinn, B.L.; Liebert, J.C. 108' Journal or Agricultural and Food Chemistry 32:861-865 
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Zinc 
74''6-66-6 
Zn 
AtW 66.H, MP 4.111.6 C, BP 1108 C, VP 1 mm Hg at '87 C, 10 mm Hg at 6110 C 

Cases 
Ti11ue Exposure Route Range Mean 

111111 181 a) Not given a) 1107+/·<lll ug/L 
Blood, •erum b) Not given b) 8'7+/-82 ug/L 

c) 1110+/·68·1260+/·4'6 ug/L c) Not given 
d) Not given d) 0.11 ug/L 
e) Not given e) 1.0 ug/L 
f) Not given f) 0.11 ug/L 

S.E. S.E. 

General Information 

a) 80 control• 
b) 66 patient• with m:yocardial infarction• 
c) 102 othera1 range of mean• 
d) Patient• in b) 21·80 hr after laat cheat pain• 
e) Same patienta, 81-60 hr 
f) Same patient•, 72 hr 

Significant differencea between a) and b), d)·f) va Initial levela. d)·f) eati-
mated from graph 

Control• from 80-66 :yr olda, 24'% with famil:y hlator:y of iachemla. 68 :yr olda 
with infarction•, 4.1 malea, I femalea, 64'% amolrera, 82% famil:y hlator:y of i•· 
chemia. Other• - different di•ea•e•, hyperten•ion 
Colorimetry 

BLOOD SERUM; HEART DISEASES; HYPERTENSION; TRACE ELEMENTS; COPPER; ZINC; IRON; NICKEL; COBALT; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; 
PAKISTAN; COMPARATIVE EVALUATIONS; CHOLESTEROLS 
Khan, S.N.; Rahman, M.A.; Samad, A. lDH Clinical Chemiatr:y 80(6):64.<l-HS 

Cases 
TiBBue Exposure Route Range Mean General Information 

111112 a) 81 a) O.H+/·0.16-0.112+/·0.12 a) Not given a) Control•, aon-expo•ed 
Blood, serum b) 111 b) 0.62+/-0.l<l-0.72+/-0.16 b) Not given b) Patient• with ltai-itai disease - renal damage and bone leaiona 

c) 21 c) o.u+/-0.12.0.86+/·0.17 c) Not given c) Patient• auapected of having diaeaae - renal damage, no obvioua bone le-
d) 20 d) 0.66+/-0.011-0.711+/·0.20 d) Not given 1ion• 

mg/I d) Exposed - no bone o .. renal disorder•, range of mean• 
a.d) eavironmentally expo1ed. 

80-70 :yr old women 
AAS 

URINE; BLOOD SERUM; ENVIRONMENTAL EXPOSURE; JAPAN; COPPER; CADMIUM; ZINC; KIDNEY DISEASES 

Nogawa, K.; Yamada, Y.; Honda, R.; T1uritaai, I.; Kobaya1hi, E.; hhisaki, M. lllH Environmental Reaearch 88:20-88 

Cases 
TiBBue Exposure Route Range Mean General Information 

118118 II a) Not given a) 81+/·4' ug/dL a) lmmediatel:y before 6 mi run 
Blood, serum b) Not given b) 86+/·4' ug/dL b) lmmediatel:y after run 

c) Not given c) 76+/·4' ug/dL c) 2 hr after run 
Significant difference a), c) (p<0.06). Faated from 10 hr before to 2 hr after 
run. Al10 mea1ured chole1terol, triglyceride1, bilirubin, albumin, protein, uric 
acid, urea, phosphate, and alkaline pho1phatase. 

28-4'6 :yr old male runnera 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderson, R.A.; Polanslr:y, M.M.; Br:yden, N.A. 19H Biological Trace Element Research 6:827-386 
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Zinc 
7440-66-6 
Zu 
AtW 66.38, MP 410.6 C, BP 908 C, VP 1 mm Hg at '87 C, 10 mm Hg at 600 C 

Cases 
Tissue Exposure Route Range Mean 

9804 S3 a) Not given a) 79.7+/-13.78 ug 
Blood, seruJJl b) Not given b) 78.0+/-11.08 ug 

c) Not given c) 63.6+/-8.72 ug 
d) Not given d) 56.6+/-10.61 ug 
e) Not given e) 63.9+/-12.Bll ug 
f) Not given f) 6'.7+/-11.0 ug 
g) Not given g) 97.2+/-26.01 ug 
h) Not given h) 61.2+ /-6.62 ug 
i) Not given i) 65.0+/-12.7' ug 
j) Not given j) 67.8+/-4.37 ug 
Ir) Not given Ir) 79.2+/-11.24 ug 
I) Not given I) 60.3+/-11.08 ug 

m) Not given m) 6'.6+/-13.20 ug 
/di 

BLOOD SERUM; CONNECTICUT; ADULTS; NEWBORN; ZINC; PREGNANCY 

Zimmerman, A.W.; Dunham, B.S.; Nochhn•on, D.J.; Ka.plan, B.M.; Clive, J.M.; Kunkel, S.L. 108' 

Cases 
Tissue Exposure Route Range Mean 

08115 6 a) 501-650 ug a) 592+/-56 ug 
Blood, whole Ingestion b) 455-612 ug b) 51>1+/-56 ug 

/lOOg 

General Information 

a) 17 controls 
b) 46 patients, 6-14 wlr 
c) 15-28 wlr 
d) 20-36 wlr 
e) >/= 36 wlr 
f) 20 mothers at delivery 
g) 20 babies, umbilical cord 
h) 4 vegeto.rio.no, 36-·'2 wlr 
i) 20 non-vegetarian•, 36-42: wk 
j) 6 with preeclampoia, 6-14 wlr 
Ir) 6 non-preclampoia 6-14 wlr 
I) 6 with preeclo.mpoia, 36-42 wlr 

m) 26 non preeclampoia 36-42 wlr 
wlr ge•tation. Signi6cant differencelS a) from c), d) & e). b) from c), d) and 
e). c) from d). d) from e). h) from i). j) from Ir). p<0.06. 

18-43 yr old (mean 28.7) well-nourished, middle income patient. (Gravidity 
1-11, mean 2.6 and Parity 0-6, mean 0.8) and their newborn•. 10-43 yr old 
(mean 28.4) nonpregn&DI. controls, CT 
AAS 

American Journal of Ob1tetriu and Gynecology 1'9(6):1>23-620 

General Information 

a) After 1 wlr on diet with ll>.7 mg Zn/d 
b) End of depletion period (4-0 wlr when plasma Zn <10 ug/lOOg) on diet 

with 0.28 mg Zn/d 
Signi6cant difference, p<0.01. Signi6cant correlation (r=0.8, p<0.0006) 
with pla•ma level• 

Healthy volunteers, CA 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
B&er, M.T.; King, J.C. 1084 American Journal of Clinical Nutrition 30:556-570 
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Zinc 
T••0-8G-8 
Zn 
AtW 86.SI, MP •l0.6 C, BP 001 C, VP l mm Hg at '8T C, 10 mm Hg at 600 C 

Caaea 
Tiaaue Exposure Route Range Mean 

DIH a) 66 a) a.oa-1.68 mg/I a) •.Sl mg/I 
Blood, whole b) H b) a.12-1.20 mg/I b) •.20 mg/I 

c) lH c) 2.0l-6.1>6 mg/I c) •.6T mg/I 
d) 10<& d) a.10-6.01 mg/I d) '·"mg/I 
e) 166 e) 2.10-1.6' mg/I e) •.36 mg/I 
f) 128 f) 2.12-6.H mg/I f) •.33 mg/I 
g) 160 g) 2.•8-6.TO mg/I g) •.18 mg/I 
h) 16' h) 2.•6-6.T2 mg/I h) •.03 mg/I 

Median• 

BLOOD; CHILDREN; COPPER; LEAD; ZINC; SEX; AGE; COMPARATIVE EVALUATIONS 

Subramanian, K.S.; Meranger, J.C. 11183 Science of the Total Environment 30:281·2•• 

Cases 
Tissue Exposure Route Range Mean 

HOT T2 a) 2.2-lS.8 ug a) 8.T+/·'·' ug 
Blood, whole Inhalation b) 2.2-21.3 ug b) 10.D+/-6.T ug 

c) 8.1-18.0 ug c) 8.8+ /-•.o ug 
d) a.0-10.2 ug d) 0.8+ /-•.3 ug 
e) 8.T-1'.6 ug e) 10.2+/-3.l ug 
f) 2.2-13.2 ug f) o.•+ /-3.2 ug 
g) 2.1-10.6 ug g) 6.D+/-3.0 ug 
h) 0.8-D.3 ug h) l.•+/-2.D ug 

/g Hb /g Hb 

General Information 

a) 2-11 yr old males 
b) 2-11 yr old femal .. 
c) '-6 yr old mal .. 
d) '-6 yr old femaleo 
e) D yr old male• 
f) D yr old female• 
g) 12 yr old maleo 
h) 12 yr old femaleo 

Levels independent of age and 1ex. Lower than average of T.O mg/I. Cd level1 
below detection limit 0.60 ng/ml. 

2-12 yr old•, Kamloop•, Briti•h, Columbia 
AAS 

General Information 

a) Control•, 0 wk1, 27 ca1e1 
b) Coatrol1, 16 wk1, 2T case• 
c) Vitamin C treatment, 0 wk1, 25 ca1e1 
d) Vitamin C treatment, 16 wire, 25 cases 
e) Control1, 0 wk•, 10 ca1e1 
f} Control1, 8 w1r1, 10 ca1e1 
g) Zinc treatment, 0 wJr1, 10 cases 
h) Zn treatment, 8 wk1, 10 ca1ea 

Vitamin C dose wao 1 g/d, 6 d/wlr. Zinc as Zn glutamate dose wa1 80 mg/d, 
6 d/wlr. No 1jpificant difference between control and treatment ,group•. 

21·6• yr old workers at primary Pb smelter, 0.5-4.2 years expo1ure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 
Lauwery1, R.; Roel•, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; KoniD.g•, J. 11183 Journal of Occupational Medicine 26(1>): 868-818 
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Zinc 
H<&0-66-6 
Zn 
AtW 66.38, MP UD.6 C, BP DOB C, VP 1 mm Hg at <&B'T C, 10 mm Hg at 6110 C 

Cases 
TiHue Exposure Route Range Mean General Information 

OBDB 'T a) 2110-<&'76 ug/dl a) 366 ug/dl a) 0 hr 
Blood, whole b) 290-"6 ug/ di b) 360 ug/dl b) 0.6 hr 

c) 2<&0-'7<&0 ug/dl c) 380 ug/dl c) 1.6 hr 
d) 290-<&90 ug/dl d) 366 ug/dl cl) 3 hr 
e) 2'70-<&60 ug/ di e) 3'70 ug/dl e) 6 hr 
f) 2112-6<&6 ug/ di f) o&OO ug/dl f) 2-& hr 

After atart of 20 mg/kg CaEDTA IV infusion over 1 hr. Estimated from 
graph. 

Adults with blood Pb o&6-6'7 ug/100 g, o&6-69 yr, employed at gun metal 
foundry 6-1' yr 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC 
Araki, S.; Aono, H.; Fukahori, M.; TabuJri, K. 108' Archives of Environmental Health 311(6):363-36'7 

Cases 
Tissue Exposure Route Range Mean General Information 

OBDD 1 Not given 200+/-66 ppm Lumbar vertebrae (n=5). 
Bone Dry wt 

Chromate plating worker, employed 7 yr, died at age 66, 30 yr after changing 
jobs 
ES 

AORTA; VERTEBRAE; BONES; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; JAPAN; AUTOPSIES; CADAVERS; CARDIOVASCULAR DISEASES; MIN-
ERALS; BIOACCUMULATION; DIETS; FOODS; MINERAL DEPOSITS; CALCIUM; PHOSPHORUS; IRON; MAGNESIUM; ZINC; ALUMINUM; COPPER; CADMIUM; LEAD; 
NICKEL; VANADIUM; CHROMIUM; MANGANESE; SILICON; TIN; TITANIUM; STRONTIUM 
Teraoka, H. 1118' Archives of Environmental Contamination and Toxicology lS:llQ-127 

Cases 
Tissue Exposure Route Range Mean General Information 

ODOO a) Not applicable a) 13XlO(E-6) J\) Sample• from caudate nucleus of eodogeneous psychosis patients 
Brain b) Not given b) 8.'76+/-0.26X10(E-6) b) Normals 

g/g dr wt Tissue 1amples dissected 20·24 hr after death. 

'79 yrs old 
NA 

BRAIN; AUTOPSIES; CASE HISTORIES; BEHAVIOR DISORDERS; COBALT; IRON; RUBIDIUM; ALCOHOLIC BEVERAGES; SELENIUM; ZINC 
Demmel, U.; Hock, A.; Feioendegen, L.E.; Sebek, P. 198' Science of the Total Environment 38:60-77 
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Zinc 
7440-66-6 
Zn 
AtW 66.38, MP "10.li C, BP 008 C, VP 1 mm Hg &t 487 C, 10 mm Hg &t 600 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0001 22 &) Not given &) 26.6+/-12.1 ug/g a) Normal tissue 
Brea1t b) Not given b) 68.1+/-26.9 ug/g b) Neopl&stic 

Dry wt, 3 1amplea1 p=0.0001 

Patients with primary breast carcinoma, samples of normal and neoplastic 
tissue obtained at time of mastectomy 
X-ray ftuoreacence 

BREAST; CALCIUM; VANADIUM; CHROMIUM; MANGANESE; IRON; NICKEL; COPPER; ZINC; ARSENIC; SELENIUM; BROMINE; RUBIDIUM; STRONTIUM; MOLYBDE-
NUM;LEAD;MERCURY;NEOPLASMS 
Risk, S.L.; Slry-Peclr, H.H. 1084 C&ncer Research 44:6300-630of. 

Cases 
Tissue Exposure Route Range Mean General Information 

1>1>02 Jnge•tjon &) Not given &) 6.7+/-of..2 ug/g a) Middle income, 3-5 day1 postpartum, 6 ca1e1 
Brea1t ft.uid b) Not given b) of..3+/-2.of. ug/g b) Low income, 3-5 days postpartum, 0 case• 

c) Not given c) 2.8+/-1.0 ug/g c) Middle income, •-6 wlu post partum, 8 caaea 
d) Not given d) l.3+/-0.of. ug/g d) Low income, •-6 wks post partum, 8 ca.sea 

Difference between c) and d) significant, (p< 0.01). Low income intake level, 
25% RDA for lactating mothers. May result in Zn deficient newborns. 

Mothers in Hydera.ba.d, India. 
NA 

MILK; INDIA; ADULTS; COPPER; MANGANESE; MOLYBDENUM; ZINC; DIETS; LACTATION; NEWBORN; NUTRITIONAL DEFICIENCIES 

Dang, H.S.; Ja.iswa.I, D.D.; Soma•undaram, S.; De•hpande, A.; Dacosta, H. 1084 Science ol the Total Environment 3.5: 8.5 .. SQ 

Cases 
Tissue Exposure Route Range Mean General Information 

0003 &) 170 &) 3-of.9of. ppm &) 212 ppm a) Pottery workers 
Hair b) 2of. b) 113-26of. ppm b) 100 ppm b) Controls 

Pottery workers lrom Tlaquepaque and Touala, Mexico~ Controls trom Tu1 .. 
con, AZ 
AAS 

HAIR; OCCUPATIONAL EXPOSURE; ARIZONA; MEXICO; ADULTS; LEAD; CADMIUM; ARSENIC; VANADIUM; GOLD; ZINC; COPPER; IRON; MANGANESE; POTASSIUM 

Weber, C.W.; Nel1on, G.W.; deVaquera, M.V.; Pearson, P.B. 108' Nutrition Reports lntemation&I 30(6):1000-1018 
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Zinc 
7<&<&0-66-6 
Zn 
AtW 66.38, MP '111.6 C, BP 1108 C, VP 1 mm Hg at '87 C, 10 mm Hg at 6110 C 

Cases 
Tissue Exposure Route Range 

11110<& Not given 320 ug/g 
Hair 

Mean General Information 

Poland. Conoidered high level. Kenya, Egypt, Turkey, South Africa (Ban-
tuo), India, Bangladeoh and part of US are marginal, 100-1'0 ug/g. Level• 
from dataha•e containing data. on "normal" level• of 15 element• in 7 ti•-
sues/ftuids. Data selected by 60 investigator• in over 40 countries. Diet, envi-
ronment both important in di•tribution of elements. 

ZINC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; INDIA; TURKEY; FINLAND; ITALY; NEW 
ZEALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
ISTAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
EVALUATIONS; BIOLOGICAL MONITORING; IRAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 1118<& Science of the Tota.I Envi.l'onmeut 38:125-lSl 

Cases 
Tissue Exposure Route Range Mean General Information 

111106 6 a) 81-222 ug/g a) 163+/-6<& ug/g a) After 1 wlr on diet with 16.7 mg Zn/d 
Hair lngeation b) 117-181 ug/g b) 16'+/-2<& ug/g b) End of depletion period (<&-II wlr when plaoma Zn <To ug/100 g) on diet 

with 0.28 mg Zn/d 

Healthy volunteers, CA 
ES 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
Baer, M.T.; King, J.C. 1118' American Journal of Clinical Nutrition sg:556-570 

Cases 
Tissue Exposure Route Range Mean General Information 

111106 3<& a) Not given a) 70<&+/-105 ppm a) Hypertenaives 
Hair b) Not given b) 261+/-<&8 ppm b) Controls 

c) Not given c) 137+/-22 c) Hypertensives, Zn:Cd ratio 
d) Not given d) 201+/-56 e) 0.52+/- d) Control Zn:Cd ratio 
e) Not given 0.20 c) Hyperten1ivee, Cu:Zn ratio 
f) Not given f) 0.105+/-0.78 f) Control, Cu:Zn ratio 

All dift'erence1 1tati1tically 1ignificant. 

20 adult black female• cla11ified a• hyperten•ive, 1-' adult black normoten•ive 
female• 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; MISSISSIPPI; ADULTS; HYPERTENSION; CARDIOVASCULAR DISEASES; LEAD POISONING; METAL POISONING; BIOPSIES; CAD-
MIUM; COPPER; LEAD; ZINC; METALS; BIOACCUMULATION; BIOLOGICAL MONITORING 
Medeiros, D.M.; Pellum, L.K. 1984 Bulletin of Environmental Contamination and Toxicology 32:626-532 
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Zinc 
7•H0-66-6 
Zn 
AtW 65.38, MP '10.5 C, BP 008 C, VP 1 mm Hg at 487 C, 10 mm Hg at 500 C 

Cases 
Tissue Exposure Route Range 

0007 1 Not applicable 
Hair 

Mean General Information 

143 ug/gm Measured on admission (Normal level 168+/-37 ug/gm). 

18 yr old Pakistani with pyoderma gangrenosum 

BLOOD PLASMA; BLOOD; URINE; HAIR; LEUKOCYTES; ITALY; ADULTS; SKIN DISEASES; ZINC; BIOACCUMULATION; BIOLOGICAL MONITORING; MINERAL 
METABOLISM 
Hambidge, K.M.; Norrie, D.A.; Githens, J.H.; Ambruso, D.; Catalanotto, F.A. 1084 Journal of Pediatrics 106(8):450-451 

Cases 
Tissue Exposure Route Range Mean General Information 

0008 a) 50 a) 50-1500 mg/kg a) 182.25 mg/kg a) Caucaaian boys 
Hair b) 58 b) 71-540 mg/kg b) 100.50 mg/kg b) Caucasian girl1 

c) 28 c) 80-3SO mg/kg c) 201.67 mg/kg c) Hindustani children 
d) 21 d) •6-440 mg/kg d) 1112.50 mg/kg d) Creal, Chinese, and Javanese subjects, migrated from Surinam 

5 g scalp hair from occipital region. 

8 yr old school children living in Amsterdam suburb 
NA; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; NETHERLANDS; CHILDREN; SEX; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; COPPER; ZINC; LEAD; IRON; CAD-
MIUM; SELENIUM; COBALT; SILVER; GOLD 
Herber, R.F.M.; Wibowo, A.A.E.; Das, H.A.; Egger, R.J.; van Deyck, W.; Zielhuis, R.L. 11183 International Archives of Occupational and Environmental Health 63:127-137 

Cases 
Tissue Exposure Route Range Mean General Information 

01109 a) " a) 2•8-678 ppm a) 543 ppm a) 1-15 yr olds, rural 
Hair b) 6 b) 188-86111 ppm b) 1001 ppm b) 15-25 yr olds, rural 

c) 5 c) 250-1138 ppm c) 678 ppm c) 25 yr olds, rural 
d) 11 d) 230-•200 ppm d) 13•7 ppm d) U>-~5 yr olds, different areas of country 
e) 10 e) 66-1110 ppm e) 528 ppm e) All age groups, different area• of country 

15-25 yr olds had highest levels of trace elements. 

Resident• of Sri Lanlra 
AAS 

HAIR; ENVIRONMENTAL EXPOSURE; SRI LANKA; CHILDREN; ADULTS; LEAD POISONING; METAL POISONING; CALCIUM; MAGNESIUM; IRON; MANGANESE; COP-
PER; ZINC; LEAD; AUTOMOTIVE; AIR POLLUTION; BIOACCUMULATION; HEALTH HAZARDS; LAND POLLUTION; POPULATION EXPOSURE; RURAL AREAS; URBAN 
AREAS; AGE 
Dissanayake, C.B.; Senaratne, A.; Weera.sooriya, S.V.R. 1118" Journal of Environmental Studies 23:41-48 
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Zinc 
74.40-66-6 
Zn 
AtW 65.38, MP 4111.5 C, BP 908 C, VP 1 mm Hg Lt 487 C, 10 mm Hg Lt 6110 C 

Cases 
Tissue Exposure Route Range Mean 

9010 &) 60 a) Not given &) 360+/·1.8 ug/g 
Hair b) 51 b) Not given b) 3S6+/·1. 7 ug/g 

c) 6 c) Not given c) 230+/•l.O ug/g 
d) 13 d) Not given d) 326+/-2.l ug/g 

Geometric mean• 

General Information 

a) Total, uowa•hed hair samples 
b) Hair piece• 
c) Needle-po.do 
d) Others (undefined) 

lo unwashed 1amplea, no 1igni6cant difference between 1ample type• or be-
tween dates of cutting (1880-1060). After waehing (non-ionic SAA), level• 
significantly higher in so.mples from 1911-1020 than from 11130-11183. 

lapaneae women. 1081·1083 sample• from 22 worlrera at National Institute of 
Environmental Studieo 
Atomic emiaaion spectrometry; AAS 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; COMPARATIVE EVALUATIONS; CALCIUM; COPPER; IRON; LEAD; MAGNESIUM; MANGANESE; MERCURY; MERCURY 
ORGANIC COMPOUNDS; METALS; MINERALS; PHOSPHORUS; POTASSIUM; SODIUM; STRONTIUM; TRACE ELEMENTS; ZINC; OCCUPATIONAL EXPOSURE 
Sus.uki, T~; Hongo, T.; Mori.ta., M.; Yamamoto, R. 11184 Science of the Total Environment 30:81-01 

Cases 
Tissue Exposure Route Range Mean General Information 

91111 o.) 61 a) 30-170 ug/g a) 82 ug/g a) Dranlr hard tapwater (mean hardneu 330 ppm) at least 1 yr 
Hair b) 52 b) 40-210 ug/g b) 140 ug/g b) Dranlr soft tapwate~mean hardneu 38 ppm) 

26th-75th percentile• Median• Sipificant difference (p 0.0001). Mean daily intalrea of energy, protein, Zn, 
Cu, Mn, and diet•ry fiber eimilar. Range e1timated from graph 

Healthy Caucasian preschool children matched by age (4.6-5.6 yr old), •ex, 
and eocioeconomic status, Guelph, Ontario (bard water area) and Halifax, 
Nova Scotia (•oft water area), Canada 
Children in b) significantly heavier (p<0.001) and slightly taller (p=0.011) 
than a). 
NA 

CANADA; AGE; CHILDREN; SEX; NUTRITIONAL DEFICIENCIES; HAIR; CALCIUM; COPPER; MANGANESE; ZINC; DRINKING WATER; ENVIRONMENTAL EXPOSURE; 
DELIBERATE EXPOSURE 
Gibson, R.S.; Anderson, B.M.; Scythes, C.A. 11183 American Journal of Clinical Nutrition 87:87-"2 

Cases 
Tissue Exposure Route Range Mean General Information 

91112 a) 37 a) Not given a) 1S2+/·10 ug/g a) Blond hair, 0-100 MU melanin 
Hair b) 74 b) Not given b) 168+/·10 ug/g b) Light brown hair, 101-200 MU melanin 

c) 24 c) Not given c) 157+/·14 ug/g c) Dark brown hair, 201-300 MU melanin 
d) 14 d) Not given d) 161+/·7 ug/g d) Blaclr hair, >301 MU melanin 

Zn:Cu significantly higher in blaclr hair (>301 MU melanin). 

1-12 yr old healthy males, Bra•ilia, Brasil 
AAS 

HAIR; BRAZIL; CHILDREN; ZINC; COPPER; MINERALS; METALS; ENVIRONMENTAL EXPOSURE 
Dorea, J.G.; Pereira, S.E. 1983 Journal of Nutrition 113:2375-2381 
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Zinc 
7<1<10-H-8 
Zn 
AtW 66.88, MP '111.6 C, BP 1108 C, VP 1 mm Hg at <187 C, 10 mm Hg &t 6110 C 

Cases 
TiHue Exposure Route Range Mean 

0018 8 a) 60-280 ug/g a) 200 ug/g 
Hair b) 26-280 ug/ g b) 170 ug/g 

c) 70-260 ug/ g c) 200 ug/g 
d) 60-230 ug/g d) 100 ug/g 
e) <10-80 ug/ g e) 62 ug/g 
f) 70-120 ug/g f) 88 ug/g 

E•timated from fi.gure 

General Information 

a) 0-40 cm from ocalp, 7 yr old female 
b) 0-<10 cm from ocalp, 4 yr old fema.le 
<) 0-80 cm from ocalp, 7 yr old fema.le 
d) 0-18 cm from ocalp, 8 yr old female 
•) 0-15 cm from scalp, 2 yr old male 
f) 0-66 cm from 1calp, <10 yr old female 

R&Dge from total length, mean from lst 10 cm from •calp. No definite con-
centration pattern due to difference among individuals. 

Japan 
NA 

HAIR; ENVIRONMENTAL EXPOSURE; JAPAN; ADULTS; CHILDREN; COMPARATIVE EVALUATIONS; BROMINE; CALCIUM; CHLORINE; COPPER; IODINE; MAGNESIUM; 
MANGANESE; MERCURY; SELENIUM; ZINC; BIOINDICATORS 
Yulrawa, M.; Susuki-Ya1umoto, M.; Tanaka, S. 108' Science of the Total Environment S8:4.l-54i 

Cases 
TiHue Exposure Route Range Mean General Information 

001' a) 16 a) Not given a) 8.88 a) Ga•tric carcinoma patients 
Intestine b) 18 b) Not given b) 2.08 b) Patients with non-malignant intestinal disease 

c) 6 c) Not given c) 2.80 c) Patients with malignant di1ea1e other than gastric carcinoma 
Part• per thou1and Muco1al 1amples, fixed in glutaraldehyde-acetone. Data for pyroantimonate-

01mium fixation al10 reported. 

•6 males au.d females, agee 58.5-63.8 yr. Required surgical re1ection. 
X-ray miocro•naly 

BLOOD PLASMA; INTESTINES; UNITED KINGDOM; CARCINOMAS; GASTROINTESTINAL DISEASES; COMPARATIVE EVALUATIONS; ZINC; MEASUREMENT METHODS 

Elmee, M.E.; Clarlr•on, J.P.; Jon.ea, J.G. 108' Science of the Total Environment a•:•D ... 58 

Cases 
Tieeue Exposure Route Range Mean General Information 

0016 32 Not given 266+ /-<16 ug/ g Cortex. Poeitive correlation with age. Cd and Cd/Zn poeitively correlated 
Kidney Dry wt with poatmortem evidence of hypertension only if age, gender not included in 

multiple regre1eion equation. 

16-60 yr old Cauca.1iaos autopsied in 1070-1081. Also meaaured: heart wt, 
body wt, height. Selected from group of 60. Cancer, lridney failure, extensive 
wt loa1 ca1e• excluded. Weet Virginia 
AAS 

SELENIUM; CADMIUM; ZINC; COPPER; AUTOPSIES; KIDNEYS; WEST VIRGINIA; HYPERTENSION; TRACE ELEMENTS 

Horvath, D.J.; Barker, F.W.; Thayne, W.V.; Frost, J.L. 108' Biological Trace Element Research 6:226-236 
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Zinc 
7-l-l0-66-6 
Zn 
AtW 66.88, MP "1D.6 C, BP 908 C, VP 1 mm Hg at -l87 C, 10 mm Hg at 6DO C 

Cases 
TiBBue Exposure Route Range Mean 

DD16 8D-l a) Not given a) 67.1+/-26.1 ug/g 
Kidney b) Not given b) 62.8+/-88.-l ug/g 

DD17 8D-l a) Not given a) D-l.-l+ /-60.8 ug/ g 
Liver b) Not given b) S-l.l+/-28.4. ug/g 

General Information 

a) Smolrero (8 or more cigarettes/day) 
b) Nonsmokers and those smoking 7 cigarettes or less/day. 

0-\li<i yr olds from 8 regional hospita1a, Japan 
AAS 

a) Smolren (8 or more cigarettes/day) 
b) Nonamolrera and those smoking 7 cigarettes or leu/day 

Significantly different p <0.01. 

O-D4. yr old1 from 8 regional ho1pital1, Japan 
AAS 

JAPAN; AUTOPSIES; HEART; KIDNEYS; LIVER; METALS; ZINC; POPULATION EXPOSURE; SMOKING; TOBACCOS; DELIBERATE EXPOSURE; COPPER; CADMIUM 
lwao, S.; T1uchiya, K.; Sugita, M. 1D88 Archive• of Environmental Health 88(8):166-162 

Cases 
Tissue Exposure Route Range Mean General Information 

DD18 86 a) 27.04-97.2 ug/g a) 63.33 ug/g a) 2 samples from 35 livere, 1 from 1, NA 
Liver b) 26.0-71.7 ug/g b) 60.6D ug/g b) 2 sample from 2• of 36 livers, voltammetry 

Normal ti11ue1 from autoplie1. 

Baltimore, MD, Minneapolis, MN; Seattle, WA 
NA; Voltammetry 

LIVER; ENVIRONMENTAL EXPOSURE; AUTOPSIES; COMPARATIVE EVALUATIONS; MEASUREMENT METHODS; ALUMINUM; CADMIUM; COPPER; LEAD; MAN-
GANESE; SELENIUM; ZINC 
Zeisler, R.; Harri1on, S.H.; Wi1e, S.A. 1D8" Biological Trace Element Research 6:81-•G 

Cases 
Tissue Exposure Route Range Mean General Information 

DDlD D6 a) 36-116 mg/lrg a) 62.-l +or- 21.0 mg/lrg a) Female• 
Liver b) 86-86 mg/lrg b) 6D.l +or- 18.6 mg/lrg b) Male• 

Autop1ie1. Levels generally lower than those in other countries. No major 
regional variations. 

New Zealanders. Death by physical injuries 
AAS 

LIVER; COMPARATIVE EVALUATIONS; ARSENIC; CADMIUM; CHROMIUM; COBALT; COPPER; NEW ZEALAND; AUTOPSIES; LEAD; MANGANESE; MERCURY; NICKEL; 
SELENIUM; SILVER; ZINC 
Pick•tou, L.; Lewin, J.F.; Dry1dale, J.M.; Smith, J.M.; Bruce, J. 1D83 Journal of Analytical Toxicology 7:2-6 

w 
00 
w 



Zinc 
7441>-116-6 
Zn 
AtW 66.38, MP 4111.6 C, BP 1108 C, VP 1 mm Hg at 487 C, 10 mm Hg at 6110 C 

Cases 
TiBBue Exposure Route Range Mean 

120 a) Not given a) 2.11 mg/I 
M ilk b) Not given b) 0.11 ug/I 

General Information 

a) Early lactation (0-2 mo) 
b) Mature milk ('6 mo) 

Sweden, Gothenburg, Ostra Sjukhuset (human milk ba.nk) 
AAS 

.flLK; ZINC; CALCIUM; DIETS; LACTATION; ENVIRONMENTAL EXPOSURE; CONSUMER EXPOSURE M 
L 1onnerdal, B.; Cederblad, M.S.; David•soo., L.; Sandstrom, B. 108' American Journal of Clinical Nutrition 40: 1064-1070 

Cases 
Tissue Exposure Route Range Mean General Information 

0021 a) Not given a) 4 ug/ml a) Finland 
Milk b) Not given b) 3 mg/ml b) Italy 

c) Not given c) 3.2 ug/ml c) New Zealand 
d) Not given d) 3.3 ug/ml d) Guatemala 
e) Not given f) Not given e) 7.2 ug/ml e) Chile 
g) Not given f) 0.7 ug/ml f) Sweden 
h) Not given g) O.S ug/ml g) Turkey 
i) Not given h) 1.0 ug/ml h) Hungary 

i) 1.3 ug/ml i) Yugoslavia 
In •ome countrie1, level• range from 1.5-2 ug/ml. a)-e) levels considered high, 
f)-i), marginal-to ... Iow. Amount Zn in soil corre1pond• with levels in milk. 
Levels from database containing data on "normal" levels of 15 elements in 7 
ti1sues/fluid1. Data •elected by 60 investigators in over 40 countries. Diet, 
environment both important in distribution of elements. 

z;1NC; COPPER; MANGANESE; SELENIUM; LEAD; CADMIUM; BLOOD; BLOOD SERUM; HAIR; MILK; BANGLADESH; !NOIA; TURKEY; FINLAND; !TALY; NEW 
z;EALAND; GUATEMALA; CHILE; SWEDEN; HUNGARY; YUGOSLAVIA; POLAND; KENYA; EGYPT; SOUTH AFRICA; UNITED STATES; AUSTRALIA; GREECE; PAK-
!STAN; NIGERIA; PHILIPPINES; ZAIRE; THAILAND; CHINA; WYOMING; OHIO; CALIFORNIA; JAPAN; MEXICO; CANADA; ISRAEL; PERU; SPAIN; COMPARATIVE 
lilVALUATIONS; BIOLOGICAL MONITORING; !RAN; DIETS; ENVIRONMENTAL EXPOSURE 
Iyengar, G.V. 1984 Science of the Total Environment 3S:l26-131 

Cases 
TiBBue Exposure Route Range Mean General Information 

111122 a) 21 a) Not given a) 2.6+/-0.2 ug/ml a) Lactating, 1 mo postpartum 
Milk b) 20 b) Not given b) 1.3+/-0.1 ug/ml b) Lactating, 2 mo postpartum 

c) lS c) Not given c) l.1+/-0.1 ug/ml c) Lactating, 3 mo postpartum 
Mean dietary Zn 42% of RDA. 

30+/-2 yr olds, Maryland 
AAS 

MARYLAND; ADULTS; BLOOD PLASMA; ERYTHROCYTES; MILK; COMPARATIVE EVALUATIONS; DIETS; ZINC; LACTATION 

Moser, P.B.; Reynolds, R.D. 1083 American Journal of Clinical Nutrition 38:101 .. 108 
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Zinc 
7440-66-6 
Zn 
AtW 65.38, MP '10.5 C, BP 008 C, VP 1 mm Hg at 487 C, 10 mm Hg at 5110 C 

Cases 
Tissue Exposure Route Range Mean General Information 

01123 a) II a) 20-132 mg/kg •) 62 +or- 37 mg/kg •) Coloetrum (ht or 2nd d•y poet putum) 
Milk b) 17 b) 16.2-6S mg/kg b) 34 +or- 16 mg/kg b) Tr"°eition•I milk (3-8 d•ye post putum) 

c) 7 c) 2.4-23.4 mg/kg c) 10.8 +or- 8.1 mg/kg c) M•ture milk (1-8 mo poet putum) 
Ory wt Ory wt Slovenia, Yugoslavia 

NA 
MILK; ARSENIC; CADMIUM; COBALT; COPPER; MERCURY; IODINE; MANGANESE; ANTIMONY; SELENIUM; VANADIUM; ZINC; YUGOSLAVIA; ENVIRONMENTAL EX-
POSURE 
Kosta, L.; Byrne, A.R.; Dermelj, M. 1083 Science of the Total Environment 20:261-268 

Cases 
Tissue Exposure Route Range Mean General Information 

111124 231 4.8-15.7 ppm 11+/-l.6 ppm 113 ca.1e1 
Placenta 

Nagoya, Japan, 107.&-1078. Normal deliverie•. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORO; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 11184 Archive• of Environment•I He•lth 311(1);11-lT 

Cases 
Tissue Exposure Route Range Mean General Information 

91126 Review. Discussion of relationahip to apecificity of fetal efl'ect1, follow-up, 
Placenta po11ible mechanisms of toxicity. 

Specimen• from TX, CA, UT, NC, AL, GA, NY 

PLACENTA; ALABAMA; BELGIUM; CALIFORNIA; GEORGIA; GERMANY; IOWA; JAPAN; MISSOURI; NEW JERSEY; NEW YORK; NORTH CAROLINA; OHIO; TENNESSEE; 
TEXAS; UNITED KINGDOM; UTAH; CADMIUM; COPPER; LEAD; MERCURY; MERCURY INORGANIC COMPOUNDS; MERCURY ORGANIC COMPOUNDS; ZINC; PREG-
NANCY; BEHAVIOR DISORDERS 
Miller, R.K. 11184 American JourD.al of Industrial Medicine <&:206-24.4. 
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Zinc 
7·H0-66-6 
Zn 
AtW 66.38, MP 4.10.6 C, BP 008 C, VP l mm Hg at 487 C, 10 mm Hg at 500 C 

Cases 
Tissue Exposure Route Range Mean 

0026 6 a) 27-06 ng/ml a) 66+/-27 ng/ml 
Saliva Ingestion b) 27-04 ng/ml b) 53+/-24. ng/ml 

DD27 6 a) 31-434 ug/g a) 250+/-UD ug/g 
Semen Ingestion b) 37-214. ug/g b) 107+/-76 ug/g 

c) Not given c) 631+/-217ug 
d) Not given d) 336+/-176 ug 

General Information 

a) After l wk on diet with 16.7 mg Zn/d 
b) End or depletion period (4.-D wk when plasma Zn <10 ug/100 g) OD diet 

with 0.28 mg Zn/d 
Data available on tissue levels during 2 wk repletion• with various doses. 

Healthy volunteers, CA 
ES 

a) After l wk on diet with 16.7 mg Zn/d 
b) End or depletion period (4.-11 wk when plasma Zn <70 ug/100 g) OD diet 

with 0.28 mg Zn/d 
c) Total per ejaculum, l wk on diet with 15.7 mg/d 
d) Total per ejaculum, end of depletion period 

Significant differences: a), b) and c), d) p<0.06. Data available on tiuue 
levels during 2 wk repletions with various dose•. 

Healthy volunteers, CA 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
Baer, M.T.; King, J.C. 1084 American Journal of Clinical Nutrition 30:656-670 

Cases 
Tissue Exposure Route Range Mean General Information 

DD2S a) 25 a) lll-24 mg% a) Not given a) Fertile controls 
Semen b) 23 b) 2.50-23.18 mg% b) ll.7+/-6.0 mg% b) Infertile patients 

Abnormal Bperm motility and morphology 
AAS 

FERTILITY; CALCIUM; MAGNESIUM; ZINC; INDIA; ADULTS; SEMEN; SPERM 

Pandy, V.K.; Parmeshwaran, M.; Soman, S.D.; Dacosta, J.C. 1083 Science of the Total Environment 27:40-62 

Cases 
Tissue Exposure Route Range Mean General Information 

91l20 231 0.7-8.2 ppm s.s+/-1.4. ppm 111 cases 
Umbilical cord 

Nagoya, Japan, 1074-1978. 
AAS 

ZINC; MERCURY; METHYLMERCURY; LEAD; CADMIUM; MANGANESE; COPPER; IRON; JAPAN; BLOOD; PLACENTA; UMBILICAL CORD; METALS; ENVIRONMENTAL 
EXPOSURE 
Tsuchiya, H.; Mitani, K.; Kodama, K.; Nakata, T. 1984 Archive• of Environmental Health 30(1);11-17 
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Zinc 
7'40-66-6 
Zn 
AtW 65.3S, MP 410.5 C, BP 90S C, VP l mm Hg at 4S7 C, 10 mm Hg at 590 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9930 24 2-9 umol/day 5+/-2 umol/day Intake, elderly men, 13S umol/day (range S6-210), women, 136 umol/day 
Urine Ingestion (range 46-104). Intake 60% o( recommended 220 umol/d&y. Over•ll retention 

1.0 umol/day-not significantly different from equilibrium. No apparent health 
effect• from deficiency 

Healthy elderly (II men, 73.3-S5.2 yr (mean 7S.2), 13 women 60.7-SS.6 yr 
(mean 76.8)), Southa.mpton, England 
AAS 

BLOOD; BLOOD PLASMA; LEUKOCYTES; URINE; DELIBERATE EXPOSURE; UNITED KINGDOM; ADULTS; COPPER; ZINC; METALS 

Bunker, V.W.; Hinh, L.J.; Li .... on, M.S.; Clayton, B.E. 1084 American Journal of Clinical Nutrition 40:1006-1102 

Cases 
Tissue Exposure Route Range Mean General Information 

0!131 9 a) Not given a) 0.70+/-0.05 mg/day a) Uncured 
Urine lnge•tion h) Not given b) 0.70+/-0.08 mg/day b) Cured, 40 mg/kg nitrite 

c) Not given c) 0.67+/-0.08 mg/day c) Cured, 47 mg/kg nitrite + 200 mg/kg erythorbate 
S.E. 200 g/day cured or uncured sau•age. S subject1/group, each set rotating to 

next group every 17 d. Pooled oampleo from day 6-16. 

Healthy, 21-27 yr old. Mean ht 180 cm, mean wt 7S kg 
AAS 

BIOAVAILABILITY; IRON; ZINC; COPPER; DELIBERATE EXPOSURE; METABOLISM; URINE; BLOOD SERUM; UNITED STATES 

Greger, J.L.; Lee, K.; Gr&b.am, K.L.; Chinn, B.L.; Liebert., J.C. 10S4 Journal of Agricultural and Food Chemistry 32:S61-S66 

Cases 
Tissue Exposure Route Range Mean General Information 

0!132 •) 31 a) 0.31+/-1.1!>-0.46+/-2.2 mg a) Not given a) Controls, non-expo•ed 
Urine b) 10 b) 0.36+/-1.3-0.37+/-l.3 mg b) Not given b) Patient• with itai-itai disea1e .. renal damage and bone lesion• 

c) 21 c) 0.33+/-1.3-0.33+/-1.4 mg c) Not given c) Patient• 1u•pected of having disea1e - renal damage, no obviou• bone le-
d) 29 d) 0.2S+/-l.6-0.52+/-1.2 mg d) Not given •ion• 

/g cre&tinine d) Expo•ed - no bone or renal di•order1, range of mean• 
a-d) environmentally expo•ed. 

S0-70 yr old women 
AAS 

URINE; BLOOD SERUM; ENVIRONMENTAL EXPOSURE; JAPAN; COPPER; CADMIUM; ZINC; KIDNEY DISEASES 

Nogawa, K.; Yamada, Y.; Honda, R.; T1uritani, I.; Kobaya1hi, E.; l•hisaJri, M. 1084 Environmental Reeearc:h 88:29-38 
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Zinc 
T«O-H-6 
Zn 
AtW H.38, MP '10.6 O, BP 008 O, VP 1 mm Hg at 48T O, 10 mm Hg at 600 0 

Cases 

Ti11ue Exposure Route Range Mean 

008S 0 a) Not given a) Tll+/-4H ug/d 
Uriae b) Not given b) 480+/-3'8 ug/d 

General Information 

a) Day of 6 mi run 
b) Non-run day 

Significant difference (p<0.06). Faoted from 10 hr before to 2 hr after run. 
Al•o m.ea•ured phosphate. 

28-46 yr old male runners 
AAS 

BLOOD SERUM; URINE; CALCIUM; CHROMIUM; COPPER; POTASSIUM; SODIUM; ZINC; TRACE ELEMENTS; ADULTS 

Anderson, R.A.; Polanolry, M.M.; Bryden, N.A. 108' Biological Trace Element Reoearch 8:82T-336 

Case• 

Tisaue Exposure Route Range Mean General Information 

0084 6 a) 226-0H ug a) us+/-2T4 ug 6) After 1 wlr on diet with 16.T mg Zn/d 
Urine lnge•tion b) 4T-610 ug b) 1'2+/-lSl ug b) End of depletion period (4-0 wlr when plaoma Zn <To ug/100 g) on diet 

/2' hr /24 hr with 0.2S mg Zn/d 
Significant difference, p<o.01. Significant correlation (r=0.52T, p<0.01) 
with plasma levelo when urinary level• > 1110 ug/24 hr. Only one > 100 ug/24 
hr. Data available on tissue level• during 2 wk repletion• with variou1 dose•. 

Healthy volunteers, CA 
AAS 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; SALIVA; HAIR; SEMEN; DELIBERATE EXPOSURE; CALIFORNIA; ADULTS; NUTRITIONAL DEFICIENCIES; ZINC; 
DIETS 
Baer, M.T.; King, J.C. 1084 American Journal of Clinical Nutrition 30:65G-5TO 

Cases 

Tissue Exposure Route Range Mean General Information 

0036 10 0-0.3 mg/hr Not applicable 0-10 hr, pealr (:1.6 mg/hr) at 2 hr after 1-hr IV infusion of :JO mg EDTA/lrg in 
Urine Injection 5% glucose. Range of means. 

Gun metal founders employed at factory 7-15 yr. Mean age 51 yr. 
AAS 

URINE; BLOOD PLASMA; OCCUPATIONAL EXPOSURE; JAPAN; ADULTS; METAL POISONING; LEAD POISONING; COPPER; LEAD; ZINC; METALS; BIOACCUMULA-
TION; INDUSTRIAL POLLUTION; BIOCONCENTRATION 
Aono, H.; Araki, S. 108' International Arcbive1 of Occupational and Environmental Health 55:18-18 

Cases 

Tissue Exposure Route Range Mean General Information 

9936 1 Not applicable 406 ug/24 hr Measured on admission (Normal level 424+/-163 ug/24 hr). 
Urine 

18 yr old Pakistani with pyoderma ga.ngrenosum 

BLOOD PLASMA; BLOOD; URINE; HAIR; LEUKOCYTES; ITALY; ADULTS; SKIN DISEASES; ZINC; BIOACCUMULATION; BIOLOGICAL MONITORING; MINERAL 
METABOLISM 
Ha.mbidge, K.M.; Norris, D.A.; Githens, J.H.; Ambruso, D.; Catalanotto, F.A. 1984 Journal of Pediatrics 106(3):450-451 
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Zinc 
7U0-66-6 
Zn 
AtW 6C..S8, MP '111.C. C, BP 1108 C, VP l mm Hg t.t 4.87 C, 10 mm Hg t.t C.110 C 

Cases 
Tissue Exposure Route Range Mean 

llllS7 72 a) S2-10'' ug a) 3112+/-186 ug 
Urine Inhalation b) 1011-673 ug b) 3'1+/-13' ug 

c) 1'8-707 ug c) '17+/-154. ug 
d) 117-S37 ug d) 350+/-174. ug 
e) 108-626 ug e) 363+/-154. ug 
f) 225-1028 ug f) '61+/·237 ug 
g) 157-70' ug g) 365+/-167 ug 
h) 287-105' ug h) 601+ /-276 ug 

/g creatinine /g creatinine 

General Information 

a) Control•, 0 wks, 27 case• 
b) Controls, 16 wJrs, 27 cases 
c) Vitamin C treatment, 0 wlrs, 25 cases 
d) Vitamin C treatment, 16 wlcs, 25 cases 
e) Controls, 0 wlra:, 10 caaes 
f) Controls, 8 wks, 10 cases 
g) Zinc treatment, 0 wJrs, 10 cases 
h) Zn treatment, 8 wks, 10 cases 

Vitamin C dooe wa• l g/d, 5 d/wlr. Zinc as Zn glutamate dose was 60 mg/d, 
5 d/wlr. No 1igni&cant difference between control and treatment groups. 

21-64: yr old workers at primary Pb smelter, 0.5 ... 42 year1 exposure 
AAS 

BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD POISONING; METAL POISONING; INDUSTRIAL MEDICINE; CADMIUM; LEAD; MERCURY; ZINC; BIOAC-
CUMULATION; HEALTH HAZARDS; INDUSTRIAL ATMOSPHERES; INDUSTRIAL PLANTS; INHALATION; OCCUPATIONAL HAZARDS; VITAMINS; VITAMIN C 
Lauwery1, R.; Roel•, H.; Buchet, J.-P.; Bernard, A.A.; Verhoeven, L.; Koning•, J. 1083 Journal of Occupational Medicine 25(0): 668-678 

Cases 
Tissue Exposure Route Range Mean General Information 

0088 7 t.) 0-0.2 mg/hr a) 0.05 mg/hr a) 2' hr before-0 hr 
Urine b) 2.1-3.7 mg/hr b) 2.0 mg/hr b) 0-1 hr 

c) 2.1-s.5 mg/hr c) 2.6 mg/hr c) 1-2 hr 
d) 1.211-a.e mg/hr d) 2.l> mg/hr d) 2·' hr 
e) 0.8-2.4. mg/hr •) 1.' mg/hr •) '-6 hr 
f) 0.111-0.5 mg/hr f) 0.811 mg/hr f) 6-12 hr 
g) 0.05-0.2 mg/hr g) 0.10 mg/hr g) 12-24. hr 
h) o.Ol-0.15 mg/hr h) 0.07 mg/hr h) 2'-'8 hr 

1 hr 20 mg/lrg CaEDTA IV infusion started at time O. Estim&ted from gnph. 

Adults with blood Pb 4.6-67 ug/100 g, 46-50 yr, employed at gun metal 
foundry 6-1' yr 
AAS 

ILOOD; BLOOD PLASMA; ERYTHROCYTES; URINE; OCCUPATIONAL EXPOSURE; ADULTS; LEAD; ZINC B 
A lraki, S.; Aoao, H.; Fubhori, M.; TabuJri, K. 108' Archives of Environmental Health 30(5):863-867 
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Zinc, ( dihydrogen 3, 7,12,17-tetramethyl-8,13-dlvlnyl-2,18-porphlnediproplonate(2-) )- (8 CI) Zinc, (7,12-diethenyl-3,8,13,17-tetramethyl-21H,23H
porphlne-2,18-dipropanoato(2-)-N(2 l),N(22),N(23),N(24))-, (SP-4-2)- (9 CI) 
1502-64-5 
C8<1-H80-N 4-04-Zn.2H 
MW 626.08 

Cases 
TiBBue Exposure Route 

1111811 
Blood 

Range 

a) 0.15-0.<18 mmol 
b) 0.26-1.<ll mmol 
c) 0.25-1.111 mmol 
d) 0.16-1.38 mmol 
e) 0.16-0.82 mmol 
f) 0.20-2.<13 mmol 
g) 0.16-0.52 mmol 
h) 0.16-1.68 mmol 
i) 0.17-0.6S mmol 
j) 0.16-2.15 mmol 
Ir) 0.111-0.<18 mmol 

/mmol Hb 

Mean General Information 

a) 0.20 mmol a) Control•, no smelter 
b) 0.52 mmol b) Preschoolers, 2 yr before filter 
c) 0.51 mmol c) School children, 2 yr before filter 
d) 0.811 mmol d) Mothero, 2 yr before filter 
e) 0.85 mmol e) Preschoolers, 2 yr a.fter filter 
f) 0.51 mmol f) School children, 2 yr after filter 
g) 0.25 mmol g) Mothero, 2 yr after filter 
h) 0.50 mmol h) School children, 8 yr after filter 
i) 0.25 mmol i) Mothero, 8 yr after filter 
j) 0.24' mmol j) School children, <I yr after filter 
Ir) 0.20 mmol Ir) Mothers, <I yr after filter 

/mmol Hb Range and mean e•timated from graph. Value1 for control mother1 and chil-
dren combined. 
32 fam.ilie• from Mesa Valley, Yugoslavia, 21 families from area with no 
•melter 
Hematofluorometer 

BLOOD; ENVIRONMENTAL EXPOSURE; YUGOSLAVIA; ADULTS; CHILDREN; LEAD; ZINC ORGANIC COMPOUNDS; AIR POLLUTION; INDUSTRIAL EMISSIONS; BIOAC-
CUMULATION; BIOLOGICAL MONITORING; SMELTERS 
Prpic-Majic, D.; Mec•ner, J.; Teli11na11, S.; Kenanc, A. 1118<1 Science of the Total Environment 32:277-288 

Cases 
Tissue Exposure Route Range Mean General Information 

1111<10 a) 671 a) Not given a) <lll.6+/-26.Bug/dl a) Active smelter workers 
Blood b) 116 b) Not given b) <12.2+/-20.<I ug/dl b) Retiree• and ex-employees of smelter 

c) 14<1 c} Not given c) Sll.ll+/-16.5 ug/dl c) Copper aud gold miners, never employed in smelter 
Data. also given for different job ca.ta.goriee of smelter worker• 

Hematofluorometer 
BLOOD; URINE; OCCUPATIONAL EXPOSURE; ADULTS; CADMIUM; LEAD; ARSENIC; INDUSTRIAL PLANTS; SMELTERS; ZINC ORGANIC COMPOUNDS 

Lili•, R.; Valciulras, J.A.; Weber, J.P.; Fischbein, A.; Nicholson, W.J.; Campbell, C.; Malkin, J.; Selilroff, l.J. 1118<1 Environmental Research 33:76-05 
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Zinc, ( dlhydrogen S, 7,12,17-tetramethyl-8,13-dlvinyl-2,18-porphinedipropionate(2-) )- (8 CI) Zinc, (7,12-diethenyl-3,8,13,17-tetramethyl-21H,23H
porphlne-2,18-dlpropanoato(2-)-N(2 l),N(22),N(2S),N(24))-, (SP-4-2)- (9 CI) 
1544.2-6'-5 
C34.-H30-N '-O'-Zn.2H 
MW 626.03 

Cases 
Tissue Exposure Route 

994.l 52 
Blood 

Range 

34-540 ug/dl 

Mean General Information 

139.3 ug/dl Automobile assembly plant workers chronically exposed to low levels of inor ... 
ganic Pb. 52% had levels below 100 ug/dl. 

Workers employed from less than 1 to < 10 yr, mean ages 36.6+/-ta.• yr. 
Nonexposed controls, used in eye movement tests, mean age 37.0+/-13 yr 
Age effects on saccadic eye movement in controls disrupted in exposed. Ef ... 
fects of Pb greater in younger workers. Authors suggest quantitative aesen-
ment of eye movements may be important in studying suhclinical CNS dys-
function resulting from Pb-exposure 
Oculomoter function teats: Exposed showed decrease in saccade accuracy, in-
crease in overshoots. Maximum velocity was lowered, but not 1ignificantly. 
Hematofluorimetry 

LEAD; OCCUPATIONAL EXPOSURE; BLOOD; NEUROLOGIC MANIFESTATIONS; PROTOPORPHYRINS; AUTOMOTIVE; INDUSTRIAL PLANTS; LEAD POISONING; 
METAL POISONING 
Glickman, L.; Valciulraa, J.A.; Lilis, R.; Weisman, I. 1084. International Archives of Occupational and Environmental Health 54.:115-126 

Cases 
Tissue Exposure Route Range Mean General Information 

9942 a) 114 a) 0.5-1.8 ug/g Hb a) 0.97+/-0.25 ug/g Hb a) Unexposed male factory workers 
Blood b) 131 b) 0.5-2.4. ug/g Hb b) 0.93+/-0.24 ug/g Hb b) Expo1ed male worker• 

c) 4.8 c) 0.7-1.0 ug/g Hb c) l.02+/-0.23 ug/g Hb c) Unexposed female factory workers 
d) 54 d) 0.6-2.4. ug/g Hb d) l.09+/-0.35 ug/g Hb d) Exposed female workers. Levels considered within normal range. Expo-

sure was to Hg vapor. Measured zinc-protoporphyrin. 

Male and female factory workers, ages 30.9 and 29.9 yr, exposure durations 
4..8 and 7 yr. Matched controls. Belgium 
Fluorimetry 

MERCURY; BLOOD; URINE; OCCUPATIONAL EXPOSURE; SEX; BELGIUM; HEALTH HAZARDS; OCCUPATIONAL HAZARDS; INHALATION; LEAD; CADMIUM; ZINC; IN-
DUSTRIAL ATMOSPHERES; BIOINDICATORS; NEUROLOGIC MANIFESTATIONS 
Roels, H.; Genna.rt, J.-P.; Lauwerys, R.; Buchet, J.-P.; Malchaire, J.; Bernard, A. 1984 American Journal of Industrial Medicine 7:4.5-71 

Cases 
Tissue Exposure Route Range Mean General Information 

0943 a) 06 a) 40-972 umol a) 317 umol a) Smelter employees 
Blood, ceJls b) 22 b) 53-78 umol b) 68 umol b) Controls 

/mol Hb /molHb Controls matched for age and sex. 

26-67 yr old (mean 51) smelter employees, mean exposure 22 yr (range 9-4.5) 
and non-exposed controls, Denmark 
Hematoftuorimeter 

BLOOD; ERYTHROCYTES; OCCUPATIONAL EXPOSURE; DENMARK; ADULTS; LEAD; HEALTH HAZARDS; SMELTERS; COMPARATIVE EVALUATIONS; PROTOPOR-
PHYRINS; ZINC ORGANIC COMPOUNDS 
Kirkby, H; Nielsen, C.J.; Nielsen, V.K.; Gyntelberg, F. 1083 British Journal of Industrial Medicine 4.0:314-317 
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1,1 '-Biphenyl, 2,2' ,3,3' ,4,4' ,5-heptac hloro-
85066-30-6 
Cl2-H3-Cl7 
MW 396 

Cases 
Tissue Exposure Route 

99•H 
Blood 

Range Mean General Information 

Review of the relative toxicity of the individual congeners of PCBs and 
PCDFs identified in tissue1 of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y .; Yoshimura, H. 1984 American Journal of Industrial Medicine 5:31·44 

1,1'-Blphenyl, 2,2',3,4,4',5,5'-heptachloro
sf>065-211-S 
Cl2-HS-Cl7 
MW 8116 

Cases 
Tissue Exposure Route Range 

91146 7 0.02-0.20 ppm 
Adipose Ingestion 

Not given 

Mean General Information 

Subjects ate meat contaminated with PBB• and PCBs. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
OIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W.; Ben, M.; Shields, M.G. 1984 Ambio 13(5-6):378-380 

Cases 
Tissue Exposure Route Range Mean General Information 

91146 Review of the relative toxicity of the individual congener• of PCBe and 
Blood PCDFs identified in ti1111ue1 0£ Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y.; Yoshimura, H. 198' American Journal of Industrial Medicine 5:31-44 
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1,1'-Blphenyl, 2,2',4,4',5,5'-hexabromo-
511080-40-0 
Cl2-H4-Br6 
MW 627.40, MP 72 C, VP 0.000076 mm Hg &t 110 C 

Cases 
Tissue Exposure Route Range 

11114.7 1 0.01-2.72 ppm 
Adipose Ingestion 

Mean General Information 

Not given Subject• ate meat contaminated with PBBs and PCBa. Level of detection 
0.001 ppm. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMJNATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRJCUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 

Schnare, O.W.; Ben, M.; Shields, M.G. 1984. 

1,1 '-Blphenyl, 2,2',4,4',5,5'-hexachloro-
35065-:17-1 
Cl2-H ... Cl6 
MW 361 

Cases 
Tissue Exposure Route 

Ambio 13(5-6):378-380 

Range 

004.8 7 0.011-0. 73 ppm 
Adipose Inge1tion 

Mean General Information 

Not given Subjects ate meat contaminated with PBB1 and PCB1. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMJNATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 1084. Ambio 13(5-6) :37S-380 

Cases 
Tissue Exposure Route Range Mean General Information 

0114.ll Review of the relative toxicity of the individual congener• of PCBa and 
Blood PCDF1 identified in tin:uea of Yusbo patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y.; Yoshimura, H. 1118<1 American Journal of Industrial Medicine 5:31-44' 
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1,1 '-Blphhenyl, 2,2' ,S,4,4' ,5'-hexac hloro-
86066-28-2 
012-H.r.-016 
MW 861 

Cases 

Tissue Exposure Route Range 

111160 7 0.01-0.37 ppm 
Adipo1e lngeation 

Mean General Information 

Not given Subjects ate meat contaminated with PBBs and PCBs. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMJNATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DJELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMJNATED BIPHENYLS; POLYCHLORINATED BJPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRJCUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare 1 D.W.; Ben, M.; Shield1, M.G. 108" Ambio 13(6-6):378-380 

Cases 

TiBBue Exposure Route Range Mean General Information 

111161 Review of the relative toxicity of the individual congener. of PCB1 and 
Blood PCDFa identified in tis1ue1 of Yusho patients. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAJ-
WAN 
Masuda, Y.; Yoshimura, H. 1118<1 American Journal of Industrial Medicine 6:31·'' 

l,S,4-Metheno- l H-cyclobuta( cd) pentalene, 1, la,2,2,S,Sa,4,5,5,5a,5 b-undecac hlorooctahydro
s11so 1-1.r.-.r. 
010-H-Clll 
MW 611.06 

Cases 

Tissue Exposure Route Range Mean General Information 

111162 a.) 01 a.) Not detected-60 ng/g a.) ll+/-11 ng/g a) Kingston 
Adipo1e b) 8" b) Not detected-30 ng/ g b) 6+/-<I ng/g b) Ottawa. 

Single 1amples from greater omentum of each cadaver. Significantly different 
- frequency of occurrence was low, thus hard to asseu how meaningful. In 
general, residue value• in entire aurvey of 20 compound• alightly higher in 
Kingston. No signific&nt differences by sex. 

Autopsies, unemb&lmed cad&vers, 11/70·1/31, Kingaton, Ont&rio (& Gre&t 
Lakes Community) &nd 11/80·1/81, Ottawa, Ont&rio (outside Great Lakes 
B&t1in), C&n&da. Age r&nges 7 ... ss yr, 16 ... 0l yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 
Willi&ms, D.T.; LeBel, G.L.; Junkins, E. 198" Journ&l of Toxicology &nd Environmental He&lth 13:10-20 
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1,3,4-Metheno-lH-cyclobuta(cd)pentalene, 1,la,2,2,3,3a,4,5,5,5a,5b,6-do decachlorooctahydro-
2386-85-6 
Cl0-Cll2 
MW 6•6.511, MP '85 C, VP 6XlO(E-6) mm Hg at 25 C 

Cases 
Tissue Exposure Route Range Mean General Information 

111163 a) Ill a) Not detected-1110 ng/ g a) 27+/-38 ng/g a) Kingston 
Adipooe b) 8' b) Not detected-120 ng/g b) 11+/-16 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. Significantly different. 
In general, residue values in entire survey of 20 compounds slightly higher in 
Kingston. No significant differences by sex. Cities significantly different. 

Autopsies, unemhalmed cadavers, 11/70 ... 1/31, Kingston, Ontario (a Great 
Lake• Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lake• 
Basin), Canada. Age ranges 7-88 yr, 16-01 yr, respectively. 
GC/MS 

ADIPOSlil TISSUlil; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William•, D.T.; LeBel, G.L.; Junkin•, E. 1118' Journal of Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

11115• a) II a) <0.01-0.a ng/g a) Not given a) Colostrum, Albany 
Mil Ir b) s b) 0.01-6.00 ng/g b) Not given b) Colostrum, Oswego 

c) 2 c) 0.06-0.08 ng/g c) Not given c) Colostrum, Rochester 
d) 6 d) 0.0'-0.1' ng/g d) 0.07+/-0.036 ng/g d) Millr, Albany 
e) 16 •) <0.01-0.:u ng/g e) 0.12+/-0.07• ng/g e) Millr, Oswego 
r) 6 r) 0.10-0.26 ng/g r) o.1s2+/-o.050 ng/g f) Millr, Rochester 

Wet wt Wet wt Random samples. 

Women living near Lake Ontario and controls (Albany). Sampled May-Dec 
11177 
GC-EC; GC/MS 

NEW YORK; ADULTS; NEWBORN; MILK; MEASUREMENT METHODS; PESTICIDES; FIRE RETARDANTS; FOOD CONTAMINATION; WATER POLLUTION; ENVIRON-
MENTAL EXPOSURE; CONSUMER EXPOSURE 
Bu•h, B.; Snow, J.; Cooner, L.; Ruechert, Y.; Dymershi, P.; Hilker, D. 1083 Archives of Environmental Contamination and Toxicology 12:730-746 

Cases 
Tissue Exposure Route Range Mean General Information 

111156 a) Ii• a) None detected b) None detected a) Hawaii 
Mil Ir b) 102 b) None detected-0.25 ppm b) Not given b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. 

11170-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.j Kauahikaua, S.M.; Leong, G.H. 1983 Bulletin of Environmental Contamination and Toxicology 30:606-613 
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1,4:5,8-Dlmethanonaphthalene, l,2,3,4,10,10-hexachloro-l,4,4a,5,8,8a-hexahydro-, endo,exo- (8 CI) 1,4:5,8-Dimethanonaphthalene, l,2,3,4,10,10-
hexachloro-l,4,4a,5,8,8a-hexahydro-, (lalpha,4alpha,4abeta,5alpha,8alpha,8abeta)- (9 CI) 
309-00-2 
Cl2-HS-Cl6 
MW 865.98, MP 10-l C, VP 6XlO(E-6) mm Hg at 26 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9956 86 a) Not detected-81.9 ppb a) 6.6 ppb a) Maternal, live births, 27 cases 
Blood b) Not detected-97.<l ppb b) 33.3 ppb b) Maternal, stillbirths, 0 ca.sea 

c) Not detected-10<&.l ppb c) 16.7 ppb c) Cord, live births, 27 cases 
d) Not detected-62.S ppb d) 19.1 ppb d) Cord, stillbirths, 0 cases 

Significant difference between a), b) (p<0.01) and c), d) (p<0.06) 

Prf'gnant women, Lucknow, India 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; ODO; DOE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. 19S8 Journal of Toxicology and Environmental Health 11:71-70 

Cases 
Tissue Exposure Route Range Mean General Information 

91157 a) 5<& a) None detected a) None detected a) Hawaii 
Milk b) 102 b) None detected-0.10 ppm b) O.OS2+/-0.0l9 ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive residues. 

1979-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahilraua, S.M.; Leong, G.H. 111S3 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

11116S a) 27 a) Not detected-S3.3 ppb a) S.0 ppb a) Live birth• 
Placenta b) II b) Not detected-S3.S ppb b) 31.7 ppb b) Stillbirths 

Significant difference (p<0.01) 

Pregnant women, Lucknow, India 
GC-EC; TLC 

INDIA; ADULTS; NEWBORN; BLOOD; PLACENTA; ALDRIN; CHLORINE ORGANIC COMPOUNDS; DOD; ODE; DDT; HEXACHLOROCYCLOHEXANE; LINDANE; BIOACCU-
MULATION; METABOLITES; PESTICIDE RESIDUES; POPULATION EXPOSURE; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Saxena, M.C.; Siddiqui, M.K.J.; Agarwal, V.; Kuuty, D. l!IS3 Journal of Toxicology and Environmental Health 11:71-70 
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1,4:5,8-Dlmethanonaphthalene, 1,2,S,4,10,10-hexachloro-6, 'T-epoxy-1,4,4a,5,6, 'T,8,8a-o ctahydro-, endo,exo- (8 CI) 2, 'T:S,6-Dlmethanonaphth(2,S
b )oxlrene, S,4,5,6,9,9-hexachloro-la,2,2a,S,6,6a, 'T, 'Ta-o ctahydro-, ( laalpha,2beta,2aalpha,Sbeta,6beta,6aalpha, 'Tb eta, 'Taalpha)- (9 CI) 
60-57-1 
012-HS-016-0 
MW SS0.98, MP 176-177 C, VP 7.78XlO(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9959 a) 91 a) Not detected-120 ng/g a) 36+/-28 ng/g a) Kingoton 
Adipo1e b) 84 b) Not detected-130 ng/g b) 43+/-28 ng/g b) Ottawa 

Single samples from greater omentum of each cadaver. In general, residue val-
ue1 in entire survey of 20 compounds slightly higher in Kingston. No aignifi· 
cant differences by sex 

Autopsies, unembalmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lake• Community) and 11/80-1/81, Ottawa, Ontario (outoide Great Laite• 
Basin), Canada. Age ranges '1-88 yr, 16-01 yr, reepectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 
Williams, D.T.; LeBel, G.L.; Junkins, E. 198' ~ournal of Toxicology and Environmental Health 18:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

11960 7 0.04-0.1" ppm Not given Subjects ate meat contaminated with chlorinated pe1ticide• 
Adipose Ingestion 

Healthy volunteers, ::J0-30 yr old 
GO/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DDE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schna.re, D.W.; Ben, M.; Shields, M.G. 1118" Ambio 13(5-6):378-380 

Cases 
Tissue Exposure Route Range Mean General Information 

91161 16 a) Not given a) 0.1 ng a) 7 d alter parturition 
Blood b) Not given b) Trace (<0.05) b) l4o d 

c) Not given c) 0.2 ng c) 28 d 
d) Not given d) 0.2 ng d) 42 d 
e) Not given e) Trace (<0.05) e) 56 d 
f) Not given f) Trace (<0.05) f) 70 d 
g) Not given ~ Trace g) Hd 
h) Not given ( 0.05) H) 118 d 

h) Not detected Average of •ample• collected at each time period. No correlation between lev· 
/g whole blood els in milk and blood. 

Mothers, mean age 35+/-2 yr, mean wt 125+/-8 lb, Na.tiona.l Ca.pita.l Region, 
(Ottawa), Canada 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Ada.ms, B.R.; Davies, D.J.; Turton, D. 1984 Archives of Environmental Contamination and Toxicology 13:217-223 
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1,4:5,8-Dlmethanonaphthalene, 1,2,S,4, 10,10-hexachloro-6, 'T-epoxy-l,4,4a,5,6, 'T,8,8a-o ctahydro-, endo,exo- (8 CI) 2, 'T:S,6-Dlmethanonaphth(2,3-
b )oxlrene, 3,4,5,6,9,9-hexachloro-la,2,2a,S,6,6a, 'T, 'Ta-o ctahydro-, ( laalpha,2beta,2aalpha,3beta,6beta,6aalpha, 'Theta, 'Taalpha)- (9 CI) 
60-57-1 
Cl2-H8-Cl6-0 
MW 380.93, MP 176-177 C, VP 7.78X10(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9962 a) 7 a) Not given a) l.64+/-1.88 ppb a) Controla, normal 2nd trimester pregnancies, no missed abortiona 
Blood, serum b) 8 b) Not given b) l.20+/-1.12 ppb b) Low serum PCB, recent missed abortions (mean 1.62) 

c) 9 c) Not given c) 2.86+/-2.78 ppb c) High •erum PCB, recent missed abortions (mean 1.60) 
d) 7 d) Not given d) 2.50+/-2.60 ppb d) Former missed abortions (mean 3.4:3) 

In mi11ed abortions, products of conception were retained in utero t.t least 6 
wJr after fetal death, which occurred before weelr ~O ol geatation. 

Women with miued abortions (mean age 28.1 yr for high PCB group) and 
controls (mean age 24.7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINDANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovici, B.; Wa•sermann, M.; Cuco1, S.; Ron, M.; Waaserm&nn, D.; Pines, A. 1083 Environmental Reeearch 30:160-17"' 

Cases 
Tissue Exposure Route Range Mean General Information 

9963 Review. Levell after occupational expo1ure1 to tra.ce metal1, 1olvent1, a.nd 
Millr halogenated hydrocarbons, di1cu1•ed in term1 of milk partition factor1, poten-

tial infant expo1ure11, po11ible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; OIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1083 American Journal of Industrial Medicine 4:250-281 

Cases 
Tissue Exposure Route Range Mean General Information 

0964 16 a) Not given a) 1.1 ng a) 7 d after parturition 
Millr b) Not given b) 1.4 ng b) 14 d 

c) Not given c) 1.5 ng e) 28 d 
d) Not given d) 1.3 ng d) 42 d 
e) Not given e) 1.2 Ilg e) 66 d 
f) Not given f) 1.1 ng f) 70 d 
g) Not given g) 1.0 ng g) 84 d 
h) Not given h) 1.8 ng H) 98 d 

/g whole millr Average of samples collected at each time period. No correlation between lev-
el1 in milk and blood. Accumulation of re•idue in infant body fat theoreti-
cally estimated to increa1e rapidly during lit 3 mo of breastfeeding, eventu .. 
ally equal to or greater than adult levels 

Mothers, mean age 35+/-2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mei, J.; Doyle, J.A.; Adami, B.R.; Davies, D.J.; Turton, D. 1984 Archive• of Environmental Contamination and Toxicology 13:217-228 
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1,4:5,8-Dlmethanonaphthalene, 1,2,3,4, 10,10-hexac hloro-6, 7-epoxy-l,4,4a,5,6, 7,8,8a-o ctahydro-, endo,exo- (8 CI) 2, 7:3,6-Dlmethanonaphth(2,3-
b )oxlrene, 3,4,5,6,9,9-hexac hloro-la,2,2a,3,6,6a, 7, 7a-o ctahydro-, ( laalpha,2beta,2aalpha,3beta,6beta,6aalpha, 7beta, 7aalpha)- (9 CI) 
60-57-1 
Cl2-H8-Cl6-0 
MW 380.93, MP 176-177 C, VP 7.78XlO(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

9965 a) 20 a) 0.012-0.040 mg/kg fat a) 0.018+/-0.007 a) Umea, north coast 
Milk b) 20 b) 0.013-0.040 mg/kg fat b) 0.021+/-0.007 b) Osterund, middle 

c) 20 c) O.Oll·0.037 mg/kg fat c) 0.025+/-0.006 c) Stoclrholm, east coast 
d) 20 d) 0.021-0.040 mg/kg fat d) o.02+/-0.005 d) Gothenburg, west coast 
•) 20 e) 0.011-0.025 mg/kg fat e) o.010+/-0.004 e) Lund, south 

mg/kg fat Range of 16 samples from mothers in each area. Sample• pooled, milk col-
lected 3 .. 5 days postpartum. 

1077-79, Sweden 
GC-EC 

SWEDEN; MILK; DDE; DDT; DIELDRIN ; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS; AGRICULTURE; INDUSTRIAL AR-
EAS; LACTATION; PESTICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Noren, K. 1983 Ambio 12(1):44-46 

Cases 
Tissue Exposure Route Range Mean General Information 

9966 1 a) 0.011-0.014 mg/kg a) 0.013+/·0.001 mg/kg a) Each nursing period for 2• hr 
Milk b) 0.012-0.013 mg/kg b) Not given b) Sampled lX/wk for 4 wk 

Fat basi1 

GC 
ADULTS; MILK; MEASUREMENT METHODS; PESTICIDES; POLYCHLORINATED BIPHENYLS; LACTATION; HEALTH HAZARDS; ENVIRONMENTAL EXPOSURE 

Noren, K. 1983 Archives of Environmental Contamination and Toxicology 12:277-288 

Cases 
Tissue Exposure Route Range Mean General Information 

9967 a) 54 a.) Not detected-0.095 ppm a) 0.042 +/-0.021 ppm a) Hawaii 
Milk b) 102 b) Not detected-0.17 ppm b) 0.062+/-0.036 ppm b) Mainland USA 

Sampled up to 1 mo postpartum. Lipid basis. Mean of positive residues. 

1079-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahilraua, S.M.; Leong, G.H. 1983 Bulletin ol Environmental Contamination and Toxicology 30:606-613 
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114:6,8-Dlmethanonaphthalene, 1,2,3,4,10,10-hexachloro-6, 'T-epoxy-l,4,4a,6,6, 'T,8,8a-o ctahydro-, endo,exo- (8 CI) 2, 7:3,6-Dimethanonaphth(2,3-
b )oxlrene, 3,4,6,619 19-hexachloro-la,2,2a,3,6,6a,7,7a-octahydro-, {laalpha,2beta,2aalpha,3beta,6beta,6aalpha,7beta,7aalpha)- (9 CI) 
60-67-1 ' 
C12-H8-Cl6-0 
MW 380.03, MP 176-177 C, VP 7.78XlO(E-7) mm Hg at 20 C 

Cases 
Tissue Exposure Route Range Mean General Information 

0068 Review. Chemicalt1 found in occupational exposures are discussed in terms of 
Milk milk partition factors, potential infant exposure11 and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 1083 American Journal of Indut1trial Medicine 4:260-281 

Cases 
TiHue Exposure Route Range Mean General Information 

0060 a) 67 a) 0.01-0.47 mg/kg fat a) 0.04 mg/kg fat a) Samples from Copenhagen (10), Naestved (8), Odens• (11), Bornholm 
Milk, fat b) 4 b) 0.03-0.06 mg/kg fat b) 0.04 mg/kg rat (10), Sonderborg (8), Aalborg (10). Foremilk and hindmilk collected 

May-Dec 1082, 4-113 days postpartum 
b) Pools of equal parts from 9 mothers, Copenhagen, Feb 1982 

Level• similar in individual aod pooled samplea. No immediate health risk to 
infants. 

Mothers with normal, healthy babies, 10 with low wt babies, Denmark 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; DOE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Andersen, J.R.; OrbaeJr, K. 198' Ambio 13(4):266-268 

2{1H)-Pyrldone, 3,6,6-trlchloro- (8 CI); 2(1H)-Pyrldlnone1 3,6,6-trlchloro- (9 CI) 
6616-38-4 
C6-H2-Cl3-N-O 

Cases 
Tissue Exposure Route Range Mean 

0070 6 a) O.IH-1.35 ug/ml a) 0.93 ug/ml 
Blood lu.ge•tioo. b) 0.020-0.122 ug/ml b) 0.063 ug/ml 

Dermal 

BLOOD; DELIBERATE EXPOSURE; ADULTS; PESTICIDES; METABOLISM 

General Information 

a) Metabolite, 6 hr after 0.6 mg/kg oral dose of chlorpyrifos 
b) 24 hr after 5.0 mg/kg dermal dose 

Levels of chloropyrilos <so mg/ml. 70% of oral and 1.28% of dermal dose 
recovered in urine a.s metabolite. 

27-50 yr old volunteers 
15+/-1% depre81ion of plasma cholinesterase 
GO 

Nolan, R.J.; Rick, D.L.; Freshour, N.L.; Saunders, J.H. 108' Toxicology and Applied Pharmacology 73:8-15 
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2(IH)-Pyrldone, 3,5,6-trlchloro- (8 CI); 2(IH)-Pyrldlnone, 3,5,6-trichloro- (9 CI) 
6616-38-f. 
C5·H2-Cl3-N-O 

Cases 
Tissue Exposure Route Range Mean 

9911 
Uriue 

General Information 

Review. General information, reported levels, sources of exposure, metabo-
lites, and methods of analysis for: phtha.late ester plasticizers, chlorophenoxy 
acid herbicides, chlorophenol biocides, p-nitrophenol, simple phenols, hen-
zenediols, and toluene. 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; DELIBERATE EXPOSURE; CONSUMER EXPOSURE; ADULTS; REVIEW; CARCINOMAS; POISON-
ING; MEASUREMENT METHODS; PESTICIDES; INDUSTRIAL CHEMICALS; HERBICIDES; INSECTICIDES; FUNGICIDES; PENTACHLOROPHENOL; SOLVENTS; BEN-
ZENES; PHENOLS; INDUSTRIAL POLLUTION; TOLUENE; BLOOD; CARCINOGEN; METABOLISM; METABOLITES; WOOD PRESERVATIVES 
Fatiadi, A.J. 11183 Priority Toxic Pollutants in Human Urine: Their Occurrence and Analysis, Aug. 1083 1 60 p 

2-Butanone 
78-118·3 
04-Hl-O 
MW 160.27, BP 70.57 C, VP 71.2 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range 

91172 Inhalation Sf.2-0573 ug/I 
Blood 

Mean General Information 

2630+/·2450 ug/I End of work shift, exposure levels =/<aoo ug/I. Alveolar air levels, range 
f.-54 ug/I, mean 26.4+/-17.0 ug/I. 

Italian shoe manufacturing workers 
GO/MS 

OCCUPATIONAL EXPOSURE; METABOLISM; BIOLOGICAL MONITORING; ITALY; URINE; LUNGS; BLOOD; INDUSTRIAL CHEMICALS; INDUSTRIAL PLANTS; HYDRO· 
CARBONS 
Perbellini, L.; Brugnone, F.; Mo:sso, P.; Cocheo, V.; Caretta, D. 108" International Archives of Occupational and Environmental Health 54:73-81 

Cases 
Tissue Exposure Route Range Mean General Information 

0078 144 a) Not given a) 3.1+/·l.2 ppm a) At 2 hr, exposure to MEK alone, 20 cases 
Blood b) Not given b) 3.7+/·l.6 ppm b) 4 hr, 18 cases 

c) Not given c) 1.0+/·0.4 ppm c) 2 hr, MEK/toluene, 16 cases 
d) Not given d) 0.5+/· O.f. ppm d) 4 hr, 14 cases 

Exposed 4 hr to teat behavioral effects-no significant differences between 
MEK and mixture. 

18-38 yr old healthy college students, Cincinnati, Ohio 
GLC 

(next page) 
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2-Butanone 
78-08-8 
C4-H8-0 
MW 160.27, BP 70.tlT C, VP 71.2 mm Hg at 20 C 

Cases 
Tissue Exposure Route Range 

007<1 14' a) Not given 
Breath b) Not given 

c) Not given 
d) Not given 
e) Not given 
f) Not given 
g) Not given 

I 

{continued) 

Mean General Information 

a) 5.l+/-1.2 ppm a) At 1 hr expo•ure to MEK a.lone, 10 cases 
b) 7.7+/-2.l ppm b) 2 hr, 21 ca••• 
c) O.l+/-1.8 ppm c) -'hr, 18 cases 
d) l.8+/-0.8 ppm d) 1.5 hr post-exposure, 10 cases 
e) <l.0+/-1.2 ppm e) At 2 hr expo•ure 1 MEK/toluene, 16 cases 
f) <l.2+/-1.8 ppm f) <I hr, 17 ca••• 
g) 0.<1+/-0.<& ppm g) 1.25 hr post expooure, 16 ca••• 

Chamber level• (means): MEK alone 188.0+/-0.1 ppm, mixture, 98.3+/-0.6 
ppm, MEK and C.0.5+/-1.l ppm, toluene. Exposed <I hr to teot behavioral ef-
feet•. No significant difference between toluene and mixture 

18-SS yr old healthy college students, Cincinnati, Ohio 

BLOOD; BREATH; DELIBERATE EXPOSURE; OHIO; ADULTS; NEUROLOGIC MANIFESTATIONS; ALCOHOLS; TOLUENE; DRUGS 

Diclr, R.13.; Setzer, J.V.; Wait, R.; Hayden, M.B.; Taylor, B.J.; Tolo1, B.; Puts-Anderson, V. 198' International Archive• of Occupational and Environmental Health 5•:01 ... 100 

Cases 
Tissue Exposure Route Range Mean General Information 

0076 Inhalation 120-1120 ug/I <187+/-277 ug/1 End of work shift, expooure levels 8-272 ug/I, mean of 101+/-67 ug/1. Statio-
Urine tically significant correlation between environmental and urinary levels. 

Italian shoe manufacturing workers 
GC/MS 

OCCUPATIONAL EXPOSURE; METABOLISM; BIOLOGICAL MONITORING; ITALY; URINE; LUNGS; BLOOD; INDUSTRIAL CHEMICALS; INDUSTRIAL PLANTS; HYDRO-
CARBONS 
Perbellini, L.; Brugnone, F.; Mozzo, P.; Cocheo, V.; Caretta., D. 1984 International Archives of Occupational and Environmental Health 54:73-81 

2,S,4,2',4',5'-Hexabromoblphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0076 7 Not detectable-0.22 ppm Not given Subjects ate meat contaminated with PBBs and PCBs. Level of detection 
Adipo•• Inge•tion 0.001 ppm. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
OIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W.; Ben, M.; Shields, M.G. 1084 Ambio 13(5-6):378-380 
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2,3,4,5,2',3',4'-Heptabromobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

111177 7 Not detectable-0.26 Not given Subject• ate meat contaminated with PBB1 and PCB•. Level of detection 
Adipose Inge•tion 0.001 ppm. 

Healthy volunteer•, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DDE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schna.re, D.W.; Ben, M.; Shielda, M.G. 1118' Ambio 13(6-6):378-380 

2,3,4,5,2',4',5'-Heptabromoblphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

111178 7 Not detectable-0.01 ppm Not given Subject• ate meat contaminated with PBBa and PCB1. Level of detection 
Adipo1e Ingestion 0.001 ppm. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DDE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE ~ 
RESIDUES; POPULATION EXPOSURE c.o 
Schnare, D.W.; Ben, M.; Shields, M.G. 198' Ambio 13(6-6):37S-380 

2,3,4,5,3',4'-Hexachlorobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

11979 Review of the relative toxicity of the individual congeners of PCB• and 
Blood PCDF1 identified in tin:uea of Yuaho patient•. 

REVIEW; POLYCHLORINATED BIPHENYLS; ENVIRONMENTAL EXPOSURE; POLYCHLORINATED DIBENZOFURANS; ADIPOSE TISSUE; BLOOD; LIVER; JAPAN; TAI-
WAN 
Masuda, Y.; Yoahimura, H. 1118' American Journal of Induatrial Medicine 5:31-44 



2,3,.t,5,6,2',5'-Heptachlorobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

ooso 7 0.08-0.SO ppm Not given Subjects ate meat contaminated with PBB1 and PCBs. 
Adipose loge1tion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shielde, M.G. 198• Ambio 13(5-6):378-380 

2,3,.t,6-Tetrachlorobenzene (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

9081 a) Ill a) Not detectable-133 ng/g a) 22+/-26 ng/g a) Kingston 
Adipose b) 8' b) Not detectable-·U, ng/ g b) 7+/-7 ng/g b) Ottawa 

Single sample from greater omentum of each cadaver. In general, residue val-
uet1 in entire survey of 20 compounds slightly higher in Kingston. No sig ... 
nificant different among sexes. 2,S,5,6-isomer had 1ame GC retention time. 
Kingston values significantly higher than in other citie11. 

Autopsies, unembalmed cadavers: 11/7-1/81, King1ton, Ontario (a Great 
Lakes Community) and 11/80-1/81 1 Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88, 16-91 yr respectively. 
GC/MS 

,,.. 
~ 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.; LeBel, G.L.; Junkins, E. 1084 Journal of Toxicology and Environmental Health 13:19-20 

2,3,4,6,2',3',4'-Heptachlorobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

!1!182 7 0.007-0.23 ppm Not given Subjects ate meat contaminated with PBB1 and PCB•. 
Adipose Ingestion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; DOE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 1984 Ambio 13(5-6):378-380 



2,S,5,6,3',4',5'-Heptachlorobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0083 7 0.05-0.35 ppm Not given Subjects ate meat contaminated with PBBs and PCBs. 
Adipose Ingestion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 1084 Ambio 13(5-6):378-380 

2,4,5,2',S',6'-Hexachlorobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0084 7 0.07-0.67 ppm Not given Subjects ate meat contaminated with PBB• and PCB1. 
Adipose Ingestion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BJPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 1084 Ambio 13(5-6):37S-3SO ~ 

Q1 

2,4,5,S',4',5'-Hexabromobiphenyl (No postings in CHEMLINE). 

Cases 
Tissue Exposure Route Range Mean General Information 

0085 7 Not detectable-0.00 ppm Not given Subjects ate meat contaminated with PBBs and PCBs. Level of detection 
Adipose Ingestion 0.001 ppm. 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRJCUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D.W .; Ben, M.; Shields, M.G. 1084 Ambio 13(6-6):378-880 



:IH-l-Bensopyran-6-ol, 3,4-dihydro-2,5, 7',8-tetramethyl-2-( 4,8,12-trlmethyltrldecyl)-, (2R-(2R •( 4R •,SR•)))-
611-02-11 
C211-H60-02 
MW •80.611, MP 2.6-8.6 C, BP 200-220 C at 0.1 mm Hg 

Cases 
Tissue Exposure Route Range Mean General Information 

111186 Jnge1tion a) Not given a) 13.8+/-o.• ug/ml a) Rural 
Blood, pla•ma b) Not given b) 11.11+ /-o.• ug/ml b) Urban, p=0.0628 

S.E. Higher levels a1sociated with age iucrea1e. Normal range considered to be 5-
12 ug/ml. 

73 rural, old order armish, 82 urban residents, Columbu1, Ohio '-76 yr olds 

BLOOD; BLOOD PLASMA; ERYTHROCYTES; ENVIRONMENTAL EXPOSURE; OHIO; AGE; COMPARATIVE EVALUATIONS; SELENIUM; VITAMIN E; BIOLOGICAL MONI-
TORING; DIETS; RURAL AREAS; URBAN AREAS; BIOAVAILABILITY 

Snoolr, J.T.; Palmquist, D.L.; Moxon, A.L.; Cantor, A.H.; Vivian, V.M. 1088 American Journal of Clinical Nutrition 38:620-630 

4-Cyclohexene-1,2-dlcarboxlmlde, N-((trlchloromethyl)thlo)- (8 CI); IH-Isolndole-l,3(2H)-dlone, 3a,4,7',7'a-tetrahydro-2-((trlchloromethyl)thlo)
(9 CI) 
188-06-2 
CO-H8-Cl8-N-02-S 
MW 800.6T, MP lT2-lTS C 

Cases 
Tissue Exposure Route 

Oll8T 18 
Urine lnhat .. tion 

Derm"I 

Range 

a) Not given 
b) Not given 
c) Not given 

Mean General Information 

a) <0.03 ppm a) Metabolite, tetrahydrophthalimide 2·• hr after loading, mixing, spray-
b) 0.058 ppm ing most of day, wore respirator. Level same next a.m. Mean captan on 
c) 0.066 ppm clothing pat.che• 6.72 ug/1q cm, 1 worker 

b) 2-• hr after 4. hr harve1ting strawberries, 3 d after capt.an applied, no 
respirators. Level in air 0.72 ug/cu m, on clothing patchee 520 ug/•q c:m 
(8-hr), 12 workero 

c) Same 12 workers, next a.m. 
Inhalation probably major route. Additional data available. 

Field workers in California 
GO 

URINE; ENVIRONMENTAL EXPOSURE; OCCUPATIONAL EXPOSURE; CALIFORNIA; FUNGICIDES; AGRICULTURE; PESTICIDES; PESTICIDE RESIDUES 

Winterlin, W .L.; Kilgore, W.W.; Mourer, C.R.; Schoen, S.R. 108' Journal of Agricultural and Food Chemiotry 32:66'-612 

4,4 '-Blpyrldlnlum, 1, I '-dimethyl
•686-l'-T 
Cl2-Hl'-N2 
MW 186, MP 800 C (decomp) 

Cases 
Tissue Exposure Route Range 

01188 6 0.'8-0. T2 mg/I 
Blood, plasma Ingestion 

Mean General Information 

Not applicable Initial levels upon hospital admission (2-21 hrs after ingestion). After gastric: 
lavage, fuller's earth and mannitol. Total mass removed by charcoal hemoper-
fusion was 2.5-10.1 mg, low in relation to lethal dose. Two died. 

Patients with levels near c:onc:entrati:on/time line separating likely survivors 
and non-survivors 
RIA 

BLOOD PLASMA; CASE HISTORIES; HEMOPERFUSION; LAVAGE; HERBICIDES; DELIBERATE EXPOSURE 

Masde .. Taylor, B.H.; Thompson, J.; Davison, A.M. 1983 Lancet 1(833S):l3T6-13TT 

~ 
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4,4'-Blpyrldlnlum, l,l'-dimethyl
uu-1'-7 
Cl2-ff1'-N2 
MW 186, MP 800 C (decomp) 

Cases 
Tissue Exposure Route 

0989 1 Not given 
Blood, serum Ingestion 

0000 1 Not given 
Lung Ingestion 

Range Mean General Information 

429 umol/I (SO mg/I) At admission, 36 hr after ingesting 2 packets of "Weedol" (5 g paraquat). Im-
provement following radiotherapy. See critical letter: Proudfoot, A.T. and 
Prescott, L.F. British Medical Journal 2S9:112 (19S4). 

29 yr old 
Arterial oxygen pressure fell to 3' mm Hg. Dyspnea. 
Bilateral pulmonary shadowing. Alveolar damage, cellular proliferation, 
macrophages, hyaline membranes. 

0.2S ug/g At admission, 36 hr after ingesting 2 packet• of "Weedol" (5 g paraquat). Im-
provement following radiotherapy. See critical letter: Proudfoot, A.T. and 
Prescott, L.F. Briti•h Medical Journal 2S9:112 (1984). 

20 yr old 
Arterial oxygen pre1Hure fell to 34. mm Hg. Oyspnea. 
Bilateral pulmonary shadowing. Alveolar damage, cellular proliferation, 
macrophages, hyaliue membranes. 

INGESTION; PESTICIDES; DELIBERATE EXPOSURE; BLOOD SERUM; LUNGS; BIOPSIES; UNITED KINGDOM 
Webb, D.B.; Williams, M.V.; Davies, B.H.; James, K.W. 1984 British Medical Journal 288:1259-1260 

Cases 
Tissue Exposure Route Range Mean General Information 

0001 6 a) 0.02+/-0.02-0.06+/-0.06% a) Not applicable a) Application to leg, % total dose, in first 4 hr. Total excretion was 
Urine Dermal b) 0.02+ /-0.02-0.05+ /-0.03% b) Not applicable 0.29+/-0.02% of 9 ug/•q cm dooe 

c) o.01+/-0.01-0.04+-o.01% c) Not applicable b) Application to hand,% total dose, in first 4 hr. Total excretion was 
0.23+/-0.1% of 9 ug/•q cm dose 

c) Application to forearm, % total dose, in first 4 hr. Total excretion was 
0.29+/-0.1% of 9 ug/sq cm dose 

Measured every 4 hr for 120 hr. Minima.I absorption through normal skin. 

Volunteers 
Scintillation counting 

URINE; DELIBERATE EXPOSURE; HERBICIDES; BIOACCUMULATION; BIOLOGICAL MONITORING; FARMS; HEALTH HAZARDS; OCCUPATIONAL HAZARDS 
Wester, R.C.; Maibach, ff.I.; Bucks, D.A.W.; Aufrere, M.B. 1084 Journal of Toxicology and Environmental Health 1•:750-762 

~ 
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4, '1-Methano-lH-lndene, 1,2,S,4,5,6, '1,8,8-nonac hloro-2,S,Sa,4, '1, 'Ta-hexahydro-, ( lalpha,2beta,3alpha,3aalpha,4beta, 'Theta, '1 aalpha)-
39765-80-S 
C10-H5-Cl9 
MW 44,,23 

Cases 
Tissue Exposure Route Range Mean General Information 

9992 a) 56 a) S.l ug/kg a) Females, maximum level 40 ug/kg 
Adipose b) ,6 b) 3.6 ug/kg b) Males, maximum level 12 ug/kg. 

Ingestion 
Hospital patients and accidental fataJitieB, 2 mo-Pl yr old 
GO/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mu11alo-Rauhamaa, H.; Pyya11lo, H.; Moilanen, R. 108, Journal of Toxicology and Environmental Health 13:680-70• 

Cases 
Tissue Exposure Route Range Mean General Information 

0093 16 a) Not given a) 1.2 ng a) 7 d after parturition 
Milk b) Not given b) 1.3 ng b) 1' d 

c) Not given c) 1.3 ng c) 28 d 
d) Not given d) 1.1 ng d) 42 d 
e) Not given e) 1.0 ng e) 56 d 
f) Not given f) 0.0 ng f) 70 d 
g) Not given g) 0.0 ng g) 84 d 
h) Not given h) 1.1 ng H) 98 d 

/g whole milk Average of samples collected at each time period. No correlation between lev-
els in milk and blood. Accumulation of residue in infant body fat theoreti-
cally estimated to increase rapidly during 1st 3 mo of breastfeeding, eventu-
ally equal to or greater than adult levels 

Mothers, mean age 35+/ .. 2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELORIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adam•, B.R.; Davies, O.J.; Turton, D. 1084 Archives of Environmental Contamination and Toxicology 13:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

0994 a) 54 a) Not detected-0.22 ppm a) 0.81+/-0.035 ppm a) Hawaii 
Milk b) 102 b) Not detected-0.47 ppm b) 0.070+/-0.071 ppm b) Mainland USA 

Sampled up to l mo postpartum. Lipid basis. Mean of positive residues. 

1979-80 
GO 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauahikaua, S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination and Toxicology 30:606-613 

~ 
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4,'1-Methano-IH-indene, I,2,3,4,5,6,'1,8,8-nonachioro-2,3,3a,4,'1,'1a-hexahydro-, (Iaipha,2beta,3aipha,3aalpha,4beta,'1beta,'1aalpha)-
39765-80-6 
Cl0-H6-Cl9 
MW 444.23 

Cases 
Tissue Exposure Route Range Mean General Information 

9905 10 samples a) Not given a.) 0.4 ug/lrg a.) Millr 
Millr Ingestion b) Not given b) 10 ug/lrg b) Millr fa.t 

Nonsmokers, 22-38 yr old, ht 152·180 cm, wt 48-00 kg, 1-<& children, Finland. 
GO/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; DDE; DDD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wickstrom, K.; Pyysalo, H.; Simes, M.S. 1983 Bulletin of Environmental Contamination and Toxicology 31:251-256 

4, 'T-Methanolndan, 1,2,4,5,6, 'T,8,8-o ctachloro-I,2-epoxy-3a,4, 'T, 'Ta-tetrahydro- (8 Cl) 2,5-Methano-2H-lndeno( 1,2-b )oxlrene, la,2,3,4,5,6a, 'T, 'T
octachloro-la,l b,5,5a,6,6a-hexahydro- (9 CI) 
26880-48-8 
C10-H4-Cl8-0 
MW 423.77 

Cases 
Tissue Exposure Route Range Mean General Information 

9996 a.) 91 a.) 10-120 ng/g a.) 42+/-18 ng/g a) Kingston 
Adipose b) 84 b) 10-110 ng/g b) 39+/-16 ng/g b) Otta.wa. 

Single samples from greater omentum of each cadaver. Value• for Kingston 
males/females significantly different. In general, residue values in entire sur ... 
vey of 20 compounds slightly higher in King11ton. 

Autopades, unembalmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Ba.sin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 
Williams, D.T.; LeBel, G.L.; Junkins, E. 1084 Journal of Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

0991 a.) 8 a.) 0.6-8.2 ug/lrg a.) 4.0 ug/lrg a) Fema.le 
Adipose b) 10 b) 0.6-6.9 ug/lrg b) 2.9 ug/lrg b) Ma.le 

Ingestion Metabolite of heptachlor, commonly used insectide in Finniah plywood indua-
try. 

Males, femalea, 23-83 yr old 
GO/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIDE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Mussalo-Ra.uhamaa, H.; Pyyaslo, H.; Moilanen, R. 1984 Journal of Toxicology a.nd Environmental Health 13:689-704. 

§ 



4,7-Methanolndan, l,2,4,5,6,7,8,8-octachloro-l,2-epoxy-Sa,4,7,7a-tetrahydro- (8 CI) 2,5-Methano-2H-lndeno(l,2-b)oxlrene, la,2,3,4,5,6a,7,7-
octachloro-la,lb,5,5a,6,6a-hexahydro- (9 CI) 
26880-<&8-8 
ClO-H<&-CIS-0 
MW <&23.77 

Cases 
Tissue Exposure Route Range Mean General Information 

9998 16 a) Not given a) 0.2 ng a) 7 d after parturition 
Blood b) Not given b) 0.1 Dg b) 1" d 

c) Not given c) 0.2 ng c) 28 d 
d) Not given d) Trace (<o.os) d) <&2 d 
e) Not given e) 0.5 ng e) 56 d 
f) Not given f) O.l ng f) 70 d 
g) Not given g) Trace (<o.05) g) 8<& d 
h) Not given h) Not detected H) 08 d 

/g whole blod Average of samples collected at each time period. No correlation between lev-
el• in milk and blood. 

Mothers, mean age 85+/-2 yr, mean wt 125+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYOHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Ada.ma, B.R.; Da.vies, D.J.; Turton, O. 108" Archives of Environmental Contamination and Toxicology 13:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

0000 Review. Levels after occupational expo•ure• to trace metals, solvent1, and 
Milk halogenated hydrocarbon1, diacus1ed in terms of milk partition factor1, poten-

tial infant expoaure1, po1aible hea.11.h effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 10113 American Journal of Industrial Medicine -4::250-281 

~ 
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4, 'T-Methanoindan, l,:Z,4,5,6, 7 ,8,8-o ctachloro-l,:Z-epoxy-3a,4, 7, 7a-tetrahydro- (8 CI) :Z,5-Methano-:ZH-indeno( l,:Z-b )oxlrene, la,:Z,3,4,6,6a, 7, 7-
octachloro-la,lb,5,5a,6,6a-hexahydro- (9 CI) 
26880-48-8 
Cl0-H4-Cl8-0 
MW 423.77 

Cases 
Tissue Exposure Route Range Mean General Information 

10000 16 a.) Not given a) 1.2 ng a) 7 d after parturition 
Milk b) Not given b) 1.5 ng b) 14 d 

c) Not given c) 1.6 ng c) 28 d 
d) Not given d) 1.2 ng d) 42 d 
e) Not given e) 1.2 ng e) 56 d 
f) Not given f) 1.1 ng f) 70 d 
g) Not given g) 1.1 ng g) 84 d 
h) Not given h) 1.3 ng H) 118 d 

/g whole milk Average of •amplee collected at each time period. No correlation betwee11 lev-
els bi milk and blood. Accumulation of residue in infant body fat theoreti-
cally estimated to increa•e rapidly during l•t 8 mo of bre&•tfeeding, eventu ... 
ally equal to or grea.ter tha.n a.duh. level• 

Mothers, mean age 86+/-2 yr, mean wt 126+/-8 lb, National Capital Region, 
(Ottawa), Canada 
GO 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; DIELDRIN; DDT; DOE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mes, J.; Doyle, J.A.; Adame, B.R.; Davies, D.J.; Turton, D. 1084 Archive• ol Environmental Contamination and Toxicology 18:217-228 

Cases 
Tissue Exposure Route Range Mean General Information 

10001 a) 54 a) 0.011-0.56 ppm a) 0.068+/-0.48 ppm a) Hawaii 
Milk b) 102 b) Not detected-0.44 ppm b) 0.054+/-0.040 ppm b) Mainland USA 

Sampled up to l mo postpartum. Lipid baai•. Mean of poaitive re•iduee. 

111711-80 
GO 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; ODD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LINDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Takei, G.H.; Kauabilraua, S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

10002 10 samples a) Not given a) 0.2 ug/kg a) Milk 
Milk lngestioD b) Not given b) 6 ug/kg b) Milk fat 

Nonsmokers, 22-38 yr old, ht 152-180 cm, wt 48-00 kg, 1-4 children, Finland. 
GO/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; ODE; DOD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wickstrom, K.; Pyysalo, H.; Simes, M.S. 1083 Bulletin of Environmental Contamination and Toxicology 31:261-266 

.. .... .... 



4, 'T-Metbanolndan, 1,2,4,5,6, 'T,8,8-o ctachloro-1,2-epoxy-Sa,4, 'T, 'Ta-tetrahydro- ( 8 CI) 2,5-Methano-2H-lndeno( 1,2-b )oxirene, la,2,3,4,5,6a, 'T, 'T
octachloro-la,l b,5,5a,6,6a-hexahydro- (9 CI) 
26880-4.8-8 
010-Hc&-CIB-O 
MW 4.23.71 

Cases 
Tissue Exposure Route Range Mean General Information 

10008 Review. Chemicals round in occupational exposures are discussed in term• of 
Milk milk partition factors, potential infant exposures a.nd possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 

Wolff, M.S. 11188 Americ..n Journal of lndu1trial Medicine 4.:259-281 

4, 'T-Methanoindan, 1,4,5,6, 'T,8,8-heptachloro-2,3-epoxy-Sa,4, 'T, 'Ta-tetrahydro- (8 CI); 2,5-Methano-2H-indeno ( 1,2-b )uxlrene, 2,3,4,5,6, 'T, 'T
heptachloro-la,lb,5,5a,6,6a-hexahydro-, (laalpha,lbbeta,2alpha,5alpha,5abeta,6beta,6aalpha)- (9 CI) 
1024.-67-8 
010-H6-Cl7-0 
MW SSO.c&O, MP 160-161.6 C 

Cases 
Tissue Exposure Route Range Mean General Information 

10004. a) 01 a) 10-110 ng/g a) ss+/-20 ng/g a) King1ton 
Adipose b) 8' b) 10-130 ng/g b) 37+/-21 ng/g b) Ottawa 

Single samples from greater omcntum of each cadaver. In general, residue val .. 
ues in entire survey of 20 compounds slightly higher in Kingston. No signifi.-
cant difference• by sex 

Autopsies, unembalmed cadavers, 11/70-1/31, Kingston, Onta.rio (a Great 
Lakes Community) and 11/80-1/81, Ottawa, Ontario (outside Great Lakes 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GC/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

William1, D.T.; LeBel, G.L.; Junkin•, E. 1984. Journal or Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

10006 a) 8 a) 0.5-7.• ug/kg a) 2.7 ug/kg a) Female 
Adipose b) 10 b) 0.3-4..2 ug/kg b) 1.9 ug/kg b) Male 

Ingestion Metabolite or heptachlor, commonly used insectide in Finnish plywood indus-
try. 

Males, females, 23-83 yr old 
GO/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; FINLAND; SEX; AGE; AUTOPSIES; BIOPSIES; CHLORINATED HYDROCARBONS; HEPTACHLOR EPOXIOE; HEX-
ACHLOROBENZENE; DOT; POLYCHLORINATED BIPHENYLS; BIOACCUMULATION; BIOLOGICAL MONITORING; DIETS; FISHES; FOOD CONTAMINATION; HEALTH 
HAZARDS; POPULATION EXPOSURE 
Musaalo-Rauhamaa, H.; Pyyaslo, H.; Moilanen, R. 198' JourDal of Toxicology a.nd Environmental Health 13:689-704i 
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4, 7'-Methanolndan, 1,4,5,6, 7',8,8-heptachloro-2,3-epoxy-3a,4, 7', fa-tetrahydro- (8 CI); 2,5-Methano-2H-lndeno( 1,2-b )axirene, 2,3,4,5,6, 7', 7'
heptachloro-la,lb,5,5a,6,6a-hexahydro-, (laalpha,lbbeta,2alpha,5alpha,5abeta,6beta,6aalpha)- (9 CI) 
102~57-3 

Cl0-H5-Cl7-0 
MW 389.,0, MP 160-161.5 C 

Cases 
Tissue Exposure Route Range Mean General Information 

10006 7 0.20-0.82 ppm Not given Subjects ate meat contaminated with chlorinated pesticides 
Adipose Ingestion 

Healthy volunteers, 20-30 yr old 
GC/MS 

ADIPOSE TISSUE; ENVIRONMENTAL EXPOSURE; MICHIGAN; ADULTS; BIOPSIES; BROMINATED HYDROCARBONS; CHLORINATED HYDROCARBONS; DDT; ODE; 
DIELDRIN; FATS; LIPIDS; PESTICIDES; POLYBROMINATED BIPHENYLS; POLYCHLORINATED BIPHENYLS; ANIMAL FEEDS; ACCIDENTAL POISONING; AGRICUL-
TURE; BIOACCUMULATION; BIOLOGICAL MONITORING; FIRE RETARDANTS; FOOD ADDITIVES; FOOD CONTAMINATION; HEALTH HAZARDS; MEAT; PESTICIDE 
RESIDUES; POPULATION EXPOSURE 
Schnare, D. W .; Ben, M.; Shields, M.G. 1984 Ambio 13(5-6):378-380 

Cases 
Tissue Exposure Route Range Mean General Information 

10007 a) 7 a) Not given a) <l.50+/-1.77 ppb a) Controls, normal 2nd trimester pregnancies, no missed abortions 
Blood, serum b) 8 b) Not given b) ..r..oo+/-2.37 ppb b) Low serum PCB, recent missed abortions (mean 1.62) 

c) 9 c) Not given c) 3.80+/-2.93 ppb c) High serum PCB, recent miesed abortions (mean 1.50) 
d) 7 d) Not given d) 2.•9+ /-0.48 pp b d) Former missed abortions (mean S.43) 

In missed abortions, products of conception were retained in utero at least 6 
wi< after fetal death, which occurred before weei< 20 of gestation. 

Women with missed abortions (mean age 28.1 yr for high PCB group) and 
controls (mean age 24.. 7 yr) 
GC 

ADULTS; BLOOD SERUM; CHLORINE ORGANIC COMPOUNDS; ODD; ODE; DDT; DIELDRIN; HEPTACHLOR EPOXIDE; INSECTICIDES; LINOANE; PESTICIDES; POLY-
CHLORINATED BIPHENYLS; BIOACCUMULATION; PESTICIDE RESIDUES; PREGNANCY; ENVIRONMENTAL EXPOSURE 
Bercovid, B.; Wassermann, M.; Cucos, S.; Ron, M.; Waseermann, D.; Pines, A. 1983 Environmental Research 30:160-174 

Cases 
Tissue Exposure Route Range Mean General Information 

10008 Review. Levels after occupational exposures to trace metals, 8olvents, and 
Mill< halogenated hydrocarbons, discussed in terms of milk partition factors, poten-

tial infant exposure8, possible health effects. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLOROANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1983 American Journal of Industrial Medicine 4:260-281 
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4, 'T-Methanolndan, 1,4,5,6, 'T,8,8-heptachloro-2,3-epoxy-3a,4, 'T, 'Ta-tetrahydro- (8 CI); 2,5-Methano-2H-lndeno( 1,2-b )axlrene, 2,3,4,5,6, 'T, 'T
heptachloro-la,lb,5,5a,6,6a-hexahydro-, (laalpha,lbbeta,2alpha,5alpha,5abeta,6beta,6aalpha)- (9 CI) 
102'967-3 
C10-H6-Cl7-0 
MW 380 • .f.O, MP 160-Ull.6 C 

Cases 
TiBBue Exposure Route Range Mean General Information 

10000 16 a) Not given &) 0.0 Dg a) 7 d after parturition 
Milk b) Not given b) l..f. Dg b) Ud 

c) Not given c) l..f. ng c) 28 d 
d) Not given d) 1.2 Dg d) .f.:I d 
e) Not given e) 1.1 ng e) 66 d 
f) Not given f) 1.0 ng f) 70 d 
g) Not given g) 1.6 ng g) 841 d 
h) Not given b) l..f. DI! H) 08 d 

/g whole milk Average of aample1 collected at each time period. No correlation between lev ... 
el• in milk &Dd blood. Accumulation of reeidue in infant body fat theoreti-
cal1y e1timated to increase rapidly during l•t S mo of brea1tfeeding, eventu-
ally equal to or greater than adult level• 

Mothert, mean age 35+/-2 yr, mean wt 125+/·8 lb, National Capital Region, 
(Ottawa), Canada 
GC 

BLOOD; MILK; ENVIRONMENTAL EXPOSURE; CANADA; ADULTS; PESTICIDES; POLYCHLORINATED BIPHENYLS; CHLORINE ORGANIC COMPOUNDS; LACTATION; 
PESTICIDE RESIDUES; OIELDRIN; DDT; ODE; OXYCHLORDANE; NONACHLOR; HEPTACHLOR EPOXIDE; HEXACHLOROBENZENE; BIOACCUMULATION 
Mei, J.; Doyle, J.A.; Adami, B.R.; Daviea, D.J.; Turton, D. 10841 Archive• of Environmental Conta.mination and Toxicology 13:217-223 

Cases 
Tissue Exposure Route Range Mean General Information 

10010 .. ) 5.f. ") 0.01'90.068 ppm a) 0.086+/·0.018 ppm a) Hawaii 
Milk b) 10:3 b) Not detected-0.20 ppm b) 0.066+/·0.080 ppm b) Mainland USA 

S&mpled up to 1 mo po•tpartum. Lipid basis. Mean of positive residues. 

1070-80 
GC 

HAWAII; UNITED STATES; ADULTS; MILK; ALDRIN; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; DOD; DOE; DDT; DIELDRIN; HEP-
TACHLOR EPOXIDE; HEPTACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; LlNDANE; NONACHLOR; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; PES-
TICIDE RESIDUES; POPULATION EXPOSURE; ENVIRONMENTAL EXPOSURE 
Talrei, G.H.; Kauahibua, S.M.; Leong, G.H. 1083 Bulletin of Environmental Contamination and Toxicology 30:606-613 

Cases 
Tissue Exposure Route Range Mean General Information 

10011 Review. Chemicals found in occupational exposures are discussed in terms of 
Milk millr partition factor&, potential infant exposures and possible infant health 

effects. 

LEAD; MERCURY; PESTICIDES; POLYCHLORINATED BIPHENYLS; OCCUPATIONAL HAZARDS; MILK; COMPARATIVE EVALUATIONS; REVIEW; CADMIUM; 
CHROMIUM; DDT; DIELDRIN; INFANTS 
Wolff, M.S. 11183 American Journal of Industrial Medicine •:25G-281 
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4, 7-Methanoindan, 1,4,5,6, 7,8,8-heptachloro-2,3-epoxy-3a,4, 7, 7a-tetrahydro- (8 CI); 2,5-Methano-2H-indeno( 1,2-b )axirene, 2,3,4,5,6, 7, 7-
heptachloro-la,lb,5,5a,6,6a-hexahydro-, (laalpha,lbbeta,2alpha,5alpha,5abeta,6beta,6aalpha}- (9 CI) 
102•-57-3 
010-HS-017-0 
MW 380.40, MP 160-161.5 C 

Cases 
Tissue Exposure Route Range Mean General Information 

10012 57 0.01-0.04 mg/kg fat Not given Samples from Copenhagen (10), Naestved (8), Odense (11), Bornholm 
Millr, fat (10),Sonderborg (8), Aalborg (10). Foromilk and hindmillr collected May-Doc 

1982, 4--113 days postpartum. Detected in 56 of 57 samples. 

Mother. with normal, healthy babies, 10 with low wt babies, Denmark 
GO-EC 

MILK; ENVIRONMENTAL EXPOSURE; DENMARK; COMPARATIVE EVALUATIONS; CHLORINATED HYDROCARBONS; CHLORINE ORGANIC COMPOUNDS; 
CHLOROBENZENES; DDE; DDT; DIELDRIN; HEXACHLOROCYCLOHEXANE; HEXACHLOROBENZENE; POLYCHLORINATED BIPHENYLS 
Andersen, J.R.; Orbaek, K. 1084 Ambio 13(•):266-268 

4, 7-Methanoindan, lalpha,2alpha,4beta,5,6, 7beta,8,8-octachloro-3aalpha,4, 7, 7aalpha-tetrahydro (8 CI) 4, 7-Methano-lH-indene, 1,2,4,5,6, 7 ,8,8-
octachloro-2,3,3a,4, 7, 7a-hexahydro-, ( lalpha,2alpha,3aalpha,4b eta, 7beta, 7aalpha}- (9 CI) 
5103-71-0 
Cl0-H6-Cl8 
MW 409.76 

Cases 
Tissue Exposure Route Range Mean General Information 

10013 a) 91 a) Not detected-SO ng/g a) 18+/-16 ng/g a) Kingston 
Adipose b) 84 b) 10-30 ng/g b) 16+/-6 ng/g b) Ottawa 

Single sample1 from greater omentum of each cadaver. In general, residue val-
ues in entire survey of ~O compounds slightly higher in Kingston. No signifi-
cant differences by sex 

Autopsies, unembalmed cadavers, 11/70-1/31, Kingston, Ontario (a Great 
Lair .. Community) and 11/80-1/81, Ottawa, Ontario (outoide Groat Lair .. 
Basin), Canada. Age ranges 7-88 yr, 16-91 yr, respectively. 
GO/MS 

ADIPOSE TISSUE; CANADA; AUTOPSIES; PESTICIDES; ENVIRONMENTAL EXPOSURE; CHLORINE ORGANIC COMPOUNDS; CHLOROBENZENES; WATER POLLUTION 

Williams, D.T.j LeBel, G.L.; Junkins, E. 1984 Journal of Toxicology and Environmental Health 13:10-20 

Cases 
Tissue Exposure Route Range Mean General Information 

10014 10 samples a) Not given a) <o.06 ug/lrg a) Millr 
Millr Ingestion b) Not given b) <1 ug/lrg b) Millr fat 

Nonsmokers, 22-38 yr old, ht 152-180 cm, wt •8-00 lrg, 1-4 children, Finland. 
GO/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; DDE; DDD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wickstrom, K.; Pyysalo, H.; Simes, M.S~ 1083 Bulletin of Environmental Contamination and Toxicology 31:251-266 
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en 



4, 7-Methanoindan, lbeta,2alpha,4alpha,5,6, 7alpha,8,8-o ctachloro-3abeta,4, 7, 7abeta-tetrahydro- (8 CI) 4, 7-Methano-lH-indene, 1,2,4,5,6, 7,8,8-
octachloro-2,3,3a,4, 7, 1 a-hexah ydro-, ( lalpha,2beta,3aalpha,4b eta, 7beta, 7aalpha)- (9 CI) 
5103-74-2 
C10-H6-Cl8 
MW 400.76 

Cases 
Tissue Exposure Route Range Mean General Information 

10015 10 8amples a.) Not given a) <o.o5 ug/kg a) Milk 
Milk Ingestion b) Not given b) <1 ug/kg b) Milk fat 

Nonsmokers, 22-38 yr old, ht 152-180 cm, wt 48-90 kg, 1-4 children, Finland. 
GC/MS 

PESTICIDES; ADULTS; MILK; MEASUREMENT METHODS; FINLAND; DDT; ODE; ODD; HEXACHLOROBENZENE; OXYCHLORDANE; POLYCHLORINATED BIPHENYLS; 
POPULATION EXPOSURE; FOOD CONTAMINATION; WATER POLLUTION; NONACHLOR; ENVIRONMENTAL EXPOSURE 
Wickstrom, K.; Pyysa.lo, H.; Sime8, M.S. 1083 Bulletin of Environmental Contamination and Toxicology 31:251-256 

5-Thla-l-azablcyclo(4.2.0)o ct-2-ene-2-carboxyllc acid, 3-( (acetyloxy)methyl)-7-( ( (2-amlno-4-thlazolyl) (methoxylmino )acetyl)amlno )-8-oxo -, (6R
trans)-
60846-21-1 
Cl6-Hl7-N6-07-S2 
MW 456.60 

Cases 
Tissue Exposure Route Range Mean General Information 

10016 Review. Levels after occupational exposures to trace metals, solvents, and 
Milk halogenated hydrocarbont1, dit1cussed in terms of milk partition factou, poten-

tial infant exposures, possible health effecta. 

MILK; ENVIRONMENTAL EXPOSURE; ADULTS; REVIEW; MERCURY; LEAD; DDT; DIELDRIN; POLYCHLORINATED BIPHENYLS; POLYBROMINATED BIPHENYLS; 
CHROMIUM; CADMIUM; HEPTACHLOR EPOXIDE; OXYCHLORDANE; BIOACCUMULATION; LACTATION; HEALTH HAZARDS 
Wolff, M.S. 1083 American Journal of Industrial Medicine 4:259-281 

9,10-Secoergosta-5,7,10(19) ,22-tetraene-3beta,25-diol (8 CI); 9,10-Secoergosta-5, 7,10(19),22-tetraene-3,25-dlol, (3beta,5Z, 7E,22E)- (9 CI) 
21343-40-8 
C28-H4o4-02 

Cases 
Tissue Exposure Route Range Mean General Information 

10017 Review of levels of vitamin D and metabolites measured in human breast milk 
Milk by various methods. 

MILK; VITAMIN D; METABOLITES; REVIEW; MEASUREMENT METHODS; LACTATION; NUTRITIONAL DEFICIENCIES; DIETS; DRUGS 

Makin, H.L.J.; Seamark, D.A.; Trafford, D.J.H. 1083 Archives of Disease in Childhood 68(0):760-763 
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R:::?ORT OOC:.JME;'<TATiON ,.1._;<E"ORT NO. 

PAG::: EPA-560/5-84-003 
•. -rw. •nd sue«,,. National Body-Burden Database 

Chemicals Identified in Human Biological Media 
1984 Volume VII, Parts 1-3 

Health and Environmental Information Section 
Public Information and Presentations 
Science Applications International Corporation 
300 S. Tulane Avenue 
Oak Ridae, TN 37830 

:z. Soonsortn&: Crgan1zat1cn N.ame .and Ac~re!ls 

Design and Development Branch 
Exposure Evaluation Division (TS798) 
Office of Toxic Substances 

1 · """ O•U 

8. Penorm1n!I'. Organrzation Reot. No. 

SAIC-8511951 
lO. ?ro1ec!/T.U1C/Woflc. Unit No. 

U. Contrac::c: vr Gr.am(Gi No. 

(Gl 

EPA IAG No. 
DW89930139-01-4 

U.S. Environmental Protection Agency, Washington, DC 20il60 

:s. Ao""rh~md:a:~~b~,;~ provides a central source of systematically collected and organized body- I 
burden data that facilitates the early identification at actual or potential human exposure 
to environmental contaminants and the assessment of the sianificance of such exposure. Oat~ 
included are obtained throuan routine manual searches of se!ected scientific journals, aug- ! 
mented by computer searches: 

The database, which includes the separately published files, Chemicals Identified in 
Human Sioloaical ~edia and Chemicals Identified in Feral and cood An1mais, contains infor
mat1on on more than 16CO chem1cais. The aataoase is usea 1n exoosure, hazard and risk 
assessment; identifying potential human and environmental health problems including sources 

1 
of contamination; planning research and comparing results; and in teaching at medical and 
public health schools. 

The database is under the aegis of the Interagency Collaborative Grouo on Environmentaj 
Carcinogenesis, National Cancer Institute (NCI) and is maintained by the Health and Environ~ 
mental Information Sec:ion, Science Apolications International Corporation under the direc-1 
tion of the Exposure Evaluation Division, U.S. Environmental Protection Agency (E?A). I 
Funding is provided through interagency agree~ents involving NCI, E?A, and the U.S. Depart
ment of Energy. 
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