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DISCLAIMER

This report was prepared under contract to an agency of
the United States Government. Neither the United States
Government nor any of their employees, contractors,
subcontractors, or their employees, makes any warranty,
express or implied, nor assumes any legal liability or
responsibility for any third party's use or the results of
such use of any information, apparatus, product, or process
disclosed in this report, nor represents that its use by such
third party would not infringe privately-owned rights.

Publication of the data in this document does not signify
that the contents necessarily reflect the joint or separate
views and policies of each sponsoring agency. Mention of
trade names or commercial products does not constitute
endorsement or recommendation for use.
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INTRODUCTION

This computerized literature search for data on cadmium
and lead in human blood and kidney was accomplished for
participants in the World Health Organization's Biological
Monitoring Project. These data were collected from a
comprehensive human body-burden data base being developed
under the direction of the Environmental Protection Agency and
the National Cancer Institute.

This limited search is provided to aid in the current
planning stages of the World Health Organization's
international program during which school teachers in a number
of major cities around the world will be examined for cadmium
and lead levels in their blood. In addition, kidney cortex
tissues will be analyzed for cadmium levels. These autopsy
specimens will be collected from cases of sudden deaths not
related to kidney disease.



BACKGROUND ON THE DATA BASE

A comprehensive human body-burden data base has been
established through the US Environmental Protection
Agency/National Cancer Institute Collaborative Program. The
objective of this effort is to provide a centralized source of
information on chemicals that have been identified in human
biological media. Body-burden data are needed by the US
government and domestic and foreign scientists involved in
human health research.

Approximately 85 journals are routinely searched for
body-burden articles. Retrospective searching to 1974 has
yielded over 2,000 pertinent documents of which over 800 have
been entered into the data base. Over 500 chemicals were
identified in human biological media from those sources.

The data base is published annually in tabular format
with four indices for specific searching. The first
publication, "Chemicals Identified in Human Biological
Media: A Data Base," is available. ' A limited number of
computerized searches are available in cases when the
published version does not allow for retrieval of needed
information or when special needs exist. It should be
emphasized that the purpose of the data base is to provide a
centralized resource for body-burden data and in no way 1is
intended to obviate the need for the user to ultimately refer
to the original literature or data sources. No screening or
evaluation of the data is conducted.

The comprehensive data base has been established under
the aegis of the Interagency Collaborative Group on N
Environmental Carcinogenesis (ICGEC), National Cancer
Institute. The work is being done under the direction of EPA
by the Oak Ridge National Laboratory's Health and
Environmental Studies Program, through interagency agreements
involving the National Cancer Institute, the Environmental
Protection Agency, and the Department of Energy.

To obtain additional information about the comprehensive
data base and copies of the first annual report, write to:

Cindy Stroup, EPA Project Officer

Design and Development Branch

Survey and Analysis Division (TS-793)
Office of Pesticides and Toxic Substances
Environmental Protection Agency

401 M Street SW

Washington, DC 20460

Telephone (202) 755-8294



USER'S GUIDE

The emphasis to date on inputting recent literature and
significant research documents has resulted in a chronological
mix of articles from 1974 to the present in the data base.
Approximately one~-third of the collected articles have been
input as of this search. It is anticipated that by the time
of the second annual report publication in October 1980, two-
thirds of the collected documents will be in the data base.

When body-burden articles are identified, data are
extracted and entered in the data base by chemical and
tissue/body fluid. Each data entry comprises a single record
(or line entry) and is assigned a record number. 1If a
particular document deals with more than one chemical and/or
tissue, there will be multiple records for that document. For
example, a study of 5 chemicals in each of 3 tissues would
have 15 different records (or 15 line entries) in the data
base with 15 different record numbers. Record numbers are
assigned consecutively to records through the entire data base
and appear for each record in the upper left corner of the
tissue column.

‘'Information in the next five columns, EXPOSURE ROUTE,
ANALYTICAL METHOD, NUMBER OF CASES, RANGE, and MEAN, is
provided when available in the source document. All means are
arithmetic unless designated geometric. When only graphically
displayed data are available, estimates are calculated by the
data extractor and so indicated in the table under GENERAL
INFORMATION.

In the column headed GENERAL INFORMATION, a variety of
information may be included such as that pertinent to the
range and mean as well as experimental design, demography,
health effects, pathology, morphology, toxicity, source, half-
life, and use. Keywords (in uppercase letters) are provided
for further insight into important aspects of the source
documents. The use of a different chemical or tissue as a
keyword indicates that studies on that chemical or tissue were
also reported in the same document. In general, all
supporting information deemed important for understanding the
data presented will appear in this column.

Review articles are included in the data base; however,
no data have been extracted from such documents since the
original research articles are included. Review articles are
designated in the GENERAL INFORMATION column by the word
"Review."



ABBREVIATIONS FOR ANALYTICAL METHODS

AAS

APDC~MIBK

ASV
cC
ES
MS

NA

Atomic absorption spectrometry

Ammonium pyrrolidine diethiocarbamate-
methylisobutyl ketone extraction

Anodic stripping voltammetry
Column chromatography
Emission spectrometry

Mass spectrometry

Neutron activation



DATA TABLE

Cadaian

7480~-03-9
ca
At¥ 112.80, HP 321 C, BP 765 C, VP 1 mm Hg at 398 C, 10 mm Hg at 8486 C

AMALYTICAL GENEBAL INFORNATION

HETHOD

BXPOSURE RODTE NOHBER

OP CASEs

RARGE HEAR REPERENCE

aAS 1958 1-30 agrd4l 5.0 ugr4l Levels not significantly related to
race, acea of residence, educational
attainwent or smoking hatita. author
comment: no cosplete trace setal
exposure data for stated areas of

residence.

Creason, J.°P.
Hammer, D.I.
Colucei, A.V.
Priester, L.
Davis, J.
1976

wilitary recruits froa Chicago and
adjacent areas in Xllnois and Indiana
inducted between June 2° and July 19,
1969.

8109D; CADEIDN; COPPER; LEBAD; ZINC;
AETALS; AGE; SWOKING: TORACCOS;
DIETS; TLLYWOIS: IWDIANA; RACIAL
STO0IBS

Inhalation a) N
by 232
c) 109

4) 109

a) 0.01-0.97 ug/100 nl
b) 0.01-1.03 ug/100 =l
c) 0.02-0.61 ag/100 al
4) 0.01-0.88 ug/100 el

a) 0.12 ug/100 »l
b) 0.10 ug/100 ml
c) 0.20 ug/100 =l
d) 0.07 ag/100 ml

a) Wonsaokers, mothers
b} Rewvborn of nonsmokers
c) Saokers, mothers

4) vewborn of smokers

Buchet, J.P.
Roels, H.
Auberaont, .
Lauverys, E.
1978

Saaples froa 333 nonsmoking and 10°
ssoking Buropean vomen ard their
novborn. The womon lived in or near
scassels, Tournal, lLeaven (Louvain),
and Antwerp, Belgium representing
rural, urban, and industrial areas.

Ciqarette swmoke

RLOOD; TNFANTS; SYWOKING; LEAD;
4ERCORY; CADEIOYM; ARTALS; CAEBBON
INOPGANIC COYPOUNDS; COMPARATIV®
EVALUATIONS:; RUPAL AREAS; URBAN
ARFAS; YYDUSTRIAL AR®AS; RELGTOA:
ELACRETA; UMBILICAL COBD}

Inhalation
Ingestion

a) 0.15 ug/100 al
b} 0.1 ug/100 ml

c) 0.1¢ ug/100 al
d) 0.09 ug/100 =l
e) 0.29 ug/100 =l
£y 0.21 ug/100 =l

1 a) 501
{ b So01
| ) 872
1 4) 872
| e 29
| £} 29

a) 0.01-1.01 ug/100 el
b) 0.01-1.03 ug/100 =l
c) 0.01-0.97 ug/100 sl
d) 0.01-1.03 ug/100 sl
e) 0.04-1.01 ug/100 al
f) 0.01-0.07 ugs/100 nl

1} 11 vomen

b) A1l newborn

c} Puropean woaen

d) Buctopean newborn

e) Afro-isian vomen, aged 13-30 yr,
sgan 26 yr

f) Afro-Asian newborn

Lauverys, R.
Buchet, J.P.
Poels, 1.
Hutecmont, 'i.
178

Samples taken at delivery fros
nothers by venipuncture and from
nevborn at the umbilical cord. The
voien lived in areas of Relgium
(Antverp, SBrussels, Louvain, Tournai
and ¥Yilvoorde) vith varioua degrees
of industrialization and
arhanization.

aLynn; ADULTS; INPANTS; LEAD;
WRPCHRY; CADHIU'; CARIOY IWNOBGAMNIZ
CONPO040S; METALS: BELGION;
COMPARVTIVE FYALOATIONS; UNMHILICAL
CORD; OLATENTY
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Cadaius
7340~83-9

ca
At 112.40, BP 321 C, BP 765 C, YP 1 um Hg At 3983 C, 10 ua Rg at 886 C

(CONTINUED)

TISSOB EZXPOSURE ROUTE ANMALYTICAL

SETHOD

BUKBER
OP CASSS

RANGE

HEAN

GENBRAL IN¥PORMATION

PEFEILHCE

[}
~
-
o

195
Blood

AAS a)} Wot

b} Mot
<) Mot
4) ot
@) Fot
f) Mot

given
given
given
given
given
given

S ag/100
7 ag/100
«5 ugs100
4 ag/100
9 ug/100
8 ug/100

a) Policewen on foot patrol

by Nffi{ca workers in dovntowrn Houston

(coatrol for (a))

c) Garage attendants

d) 7rdeclies and custodians (control
for (b))

e} *emales living vithin 2 blocks of
freevay

£} vesales living avay fros freeway
(contral tor (e))

Six groups, each of 26 individoals,
in the metropolitan area of Houston,
TX, policesen on foot patrol, office
workers in downtovp Houston, garage

attepdants, orderlies and custodians,
fewales living within tvo blocks of a
freeway, and females living avay fros

a freeway.

CADYION; IEAD; THACE ELESENTS; TEXAS:

8LOOD; ONINE; RAIR; PECES; STV
SANSANRSE; COPPER; PLATINUN;
PALLADITN; METALS; AUTIMLTIVE;
QCCTPATTINAL JAZARDS

Johnson, D.°t.
Tillery, J.3.
frevost, R.J.
1975

196
Blood

g2
oe
-3¢

a) <0.1-9.6 ug/100 wl
b} 0.07-3.72 ug/100 al

a) 1.71 ug/100 al
b) 0.57 ug/100 =l

a) Ann Arbor population
b} Yanomaso population

100 blood donors, 1°-58 yr old, from
Aan Actor, Nicbigan. 137 Yanomamo
Iadians fros Yenezuela.

BLOOD:; URINE; RAIP; VEWRZOEBLA;
MERTURY; CADNIUM; L¥AD; COPPEN;
ABTALS; NICHYIGAY

Hecker, L.4.
Allen, H.E,
Dioman, B.D.
Neel, J.V.
1973

197

A®DC~-HIBK
Blood :

AAS

-

Mot given

0.3 ug/100 =l

BLOOD; URINE; AAIR; CADNION;
TINTESUNENT:; KIDMEYS:; LIVER; HETALS

Ullucci, P.A.
Avang, J.Y.
1974

1948
Blood

APDC-HIBK
AAS

w
an
o

Ingestion
Inhalation

0.0-2.8 ug/100 ml

0.3 ag/100 ml

Children, 1-8 hr in Newvark, W.
Paint
CADMION; LEAD; ZIRC: NETALS: BLOOD;

CHILDREN; PAINTS; POPULATION
EXPOSURE; URBAN AREBAS; WBW JERSRY

togden, J.D.
Singh, N.P.
Joselow, H.N.
1973

199
Blood
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a) 0.8-8.0 ng/9
b) 0.5-4.3 ng/g

I

(€135

G
L
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|

a)

1.8 ng/g

b} 1.5 ng/q

AG
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a) Preoperational valunes

b) Postoperational values
Preoperational values should be
raegarded as better indicators of
long-term average values.

Sasples froa routine gallbladder
oeprations of 23 volunteers as

follows: 19 women, 31-66 yr (mean of
87 yr and & men, 26-66 yr (mean of 32

o) .
CADHION; 3ETALS; BLOOD; LIVBR; BILE

o i v e o A o . = T o = - - 0 S T = St A e = v v - 8 " - . - T S = = ——— — - - - —— =

Zlinder, C-G.
Kiellstrom, T.
Lina, B.
#olander, %.-L.
Silander, 7.
1978
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Cadnium
7880-83-9

ca
AtW 112.80, NP 321 C, BP 765 C, YP 1 ws Hg at 398 C, 10 mm Hg at 886 C
(CONTINUED)

NONBER BANGE REPEREACE

or CASES

EIPOSURE ROUZE ABALYTICAL

METHOD

HEAN GENEBAL INFORMATION

Inhalation
Ingestion

AAS a} &0
b} 29

c) a5

a) 0.02-0.81 ug/100 al
b) 0.01-0.27 ug/100 =l
c) 0.01-0.28 0vg/100 ml

a) 0.11 ug/100 =l
b) 0.06 ug/100 al
c} 0.07 ug/100 =l

a) <1 km from Pb smelter
b) 2.5 km from Pb smelter
c) Rural area (Controls)

Roels, H.A.

Buchet, J.P.
Lauverys, R.
Bruaax, P.
Claeys-Thoreaun, P.
Lafontaine, i.

van Overschelie, J.
Verduyn, G.

1978

Samples from children, aged ~-18§ vyr,
living and going to school at various
distances fros a Pb smelter in
Leuven, Belgium. Mo remarkabdle
socioecononic differences were found
tetveen the groups. Pollow-up study
18 nonths after pollution control
seasures were ispleamented.

All children appeared in good health.
esissions from Pb smelter

LELD; CADNYUM; BETALS; SHBLTERS;
CHILDPRPY; 6LOOD; OURINR; BNZYNES;

INDOSTRIAL ENISSIONS; CONPARATIVE
EVALOUATIONS: BELGTUM: AYR POLLUTION

a) Wot given
b} Not given
c) Not given

a) DYefore Cd exposurs

b) Aftar Cd exposure

¢} dfter V1 yr exposure

Haklf-life calculated from data for 17
workers. Data form other Cd studies
also used to darive and test model.

Ingestion
Inbhalation

a) 2 a) 1.5-5 ng/g
b) 0.8-65 ng/g

c) 3-60 ng/g

}

Kiellstors, I.
Hosdhatg, G.P.
A

c) 17 19

Sasples fros 17 newly eaployed
vor*ers in a Cd battery factory
(Svaden). Starting a veek before
ficrst exposure, sasples vere
collected at weekly to monthly
intecrvals for about a year. ®actory
alr vas monltored.

77 days

Dust in Cd battery factory
CADATUA: APTALS; 9LOCD; URTNE;
AETABOLTSY; KIDHBYS; LIVPR; DUST;

IYDISTRIAL POLLUTION; SHOKING;
BYOACCUMTLATION; SWEDPNM

a) 1.6% ug/100 al
b) 1.56 ug/100 ml

a) Controls
h) ANatovorkers

Clausen, J.
pPastogi, S.:2.
1977b

a) 0.3 - %.8 ug/100 ml
b} Wot given

Aqtovorkers with high blood Eb
levals.

CADUI0®; NICKPL; MANGANESR; COPPER;
CHRNNTNY; "PTALS; OCCUPATIONAL
RAZARDS; LEAD; LBVOLIWIC ACTDS;
BAZYNES; H2MOGLOBYNS; CARDPON
THORGANIT CQYPOUNDS; AXk DOLLUTION;
AOTOROTIVE; IWDUSTRIAL PLANTS; BLOOD
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Caduiue
7800-83-9

i:l 112.40, 8P 321 C, BP 765 C, YP 1 an Hg at 398 C, 10 am Hg at 986 C

(CORTINUED)

ot e . i e, St

TISSUE EXFOSURE EOUTE ROADER

0F CASES

ARALYTICAL
SETHOD

RANGE

GPYSRAL TWPORMATION

203 ALS 25

Blood

0.05~0.58 ug/g vet wt

0.17 ug/g wet wt

208
B8lood

16 0.2-2.4 ug/100 g

- - T - —— D — - ——— - " -

Wot given

Samples fros 30 cadavers in central
Japan, sean age of 3° years, extent
of heavy setal exposure unknova.

YBTALS; ARSERIC; BERYLLYOM; BISMOTH;
CADMIUY; CHAROMIUN; COPALT; CCPPER;
1PRCORY; METHYL UPPCURY CONPOONDS;
YANGANESE; NOLYBDDEWOY; VICKEL; LEAD;
ANTTRONY; VANADYUM; ZINC; B2ATN;
TRACHEA; LOWGS; HEART; LIVER;
PABCREAS; SPLEEN;KIDVYSVYS; ADEEZVAL
GLANDS; INTESTINES; TESTES; OVARIES;
YUSCLEBS; SKIN; 3LO0ND; BONES; ADIPOS?®
TISSUR: CADAVERS; JAPAW

Suaino, K.
Havakawa, K.
Shibata, T.
Kitamura, S.
1975

Occunationally exposed vorkers.

Cadnius-ipduceq proteinuria was
reversible in some vorkers, but still
present in two vorkers after 10
years. Cadsium-indoced aneaia was
also reversible.

Puses in vork area

ASTALS; CADWIDM; BLNOD; ORIVY;
INDUSTRIAL POLLUTION

Tsuchiya, K.
1976

205
Blood

AAS
b) 0.03-0.06 ug/100
c) 0.06-0.61 ug/100
d) 0.09-0.31 ug/100
e) 0.02-0.10 ug/100
£) 0.03-0.09 ug/100
q) 0.05-0.76 ug/100
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: h) 0.06-0.39 ug/100
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a) 0.006-0.12 ug/100 =l

a) 0.08
b} 0.08
c} 0.25
d) 0.2
e) 0.05
£) 0.05
g) 0.20
hy 0.19

EPEERRRE

ag/100
ag/100
ag/100
ug/100
ug/100
ug/100
ug/100
ug/100

- ——— " — —————— —— —— —— — T > - — - ——————— -

a) Yale non-smokers aged 20-35 yr
b) Male non-ssokers aged 36-55 yr
c) Male ssokers aged 20-35 yr

4) male ssokers aged 36-55 yr

e} Pemale non-smokers aged 20-35 yr
£} Pemale non-ssckers aged 36-55 yr
qg) Pesale smokers aged 20-35 yr

h) Pesale smokers aged 36-55 yr

Healthy, nonoccupationally exposed
individaals from urban and sesirurel
areas of Sveden.

BETALS; CADWIOM; SWEDEN; NEASUREAENT
HETYODS; BLOOD

e TR = . P T A = ——— o —— T — T — . — - - — A - > G —

Olander, A.
Azelson, C.
1978
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Cadnium
700-03-9

ca
AtW 112.40, 8P 321 C, BP 765 C, YP 1 mm Hg at 398 C, 10 mn Hg at 486 C
(CONTINOED)

WOBBER GENERAL YBFOREATION BRFERENCE

OF CASEs

EIPOSURE ROUTE ANALYTICAL

HETHOD

BARGE HEAN

a) N
n 31
c) 27
a 22
Q) 22

a) Bot given
b) Not given
c) WNot given
d) Wot given
e) Bot given

a) 1.99 ug/100 ml
b 0.97 ug/100 ml
c) 3.0 ug/100 ml
4) 2.6 ug/100 wml
e) 0.7 ug/100 ml

a) Vomen occupationally exposed (mean
tine 3.08 yr) to 31 ug/cu s (total)
and 1.8 ug/cu a (rcespirable) C4 dust
b) coatrols (voaen)
c) flen occupationally axposed (mean
tine 8.6 yr) to 133 ug/cu = (total)
:nd a sazisum 88 ug/cu m (respirable)
ust
d) Yen occupationally exposed (mean
tine 27.8 yr) to 66 ug/cu » (total)
and 2% ug/cu m (respirable) €3 dust
e) Controls (men)

Lauverys, R.PR.
Buchet, J.P.
Hoels, H.A.
Bronwers, J.
Stanescu, .
1974

Workers st an slectronic vorkshop,
storage battery factory, and Cd
prodacing plant. The mean ages wers
30.5 yr(a), 38.6 yr(c) and 51.5 yr
(d). 50%¢ or more were smokers.

Rorkers vitk >20 yr exposure had
significant reductions in several
pulaonary ventilatory functions and
significart levels of kildney damage
(68¢ showed excessive proteinuria).
Wockers vith <20 yr exposure had no
siqnificaot changes in pulmopacy
functions, but some showed aevidence
of kidney Adamage.

fust in workplace

METALS:; CADMTUY; T¥NDOSTRIAL
POLLMTYON; BLOOD; URINE

120
Blood

Ingestion
Inhalation

a) 213
b 216
c 39

a) Japan, 20-55 yr old

b) U.S., 19-53 yr old, smoking had no
oftect

¢) Sweden, adalts, higher levels in
saokers

Recaase of differences in analytical
techniqaes no quantitative
comparisons can be made between the
coantcias.

a) 1-6 ng/9g
b) 1-6 ng/g
c) 1-6 ng/9

a) 8.5 ng/9
b) 5.6 ng/g
¢) 8.5 ng/g

Kjellstrom, T.
1970

vl

¢

Suhfects in Japan and 0.5., no
occupational exposure to Cd. Svedish
subjects new caployees of Cd battery
factory.

77 1ayvs, nedian

food
Tobacco

Y3TALS; CADYYUY: POAD CONTANINATION;
TIBACCIS; SHOKING: ASE; SRX:
CONPARATIVE BYALOAMTIONS; LIVPR;
KIDRRYS: PANCREAS; WRINP; BLOND;
PECRS: JAPANR; MHITRD STATES; TEIRS;
suepey
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Cadaiun
7480-03~9

ca
Atw 112.80, HP 321 C, BP 765 C, VP 1 mm Ag at 393 C, 10 am Hg at 486 C

(CONTINUED)

TIS50¢

BXPOSURE ROUTE

ANALYTICAL
3ETHOD

WOASER
OP CASES

BANGE

HEAN

GENERAL TW¥PNRNATION

1989
Rlood

Dersal
Inhalation

1

a) Rot applicable
b} ¥Wot applicable
c) 7.9-8.1 ug/100 g
d) 5.0-17.1 ag/100 ¢
e} 3.2-10.9 ug/100 g
£} 3.3-7.1 ugr/100 g

a) 5.9 ug/100 g
b) 5.6 ug/100 g
c) 9.0 ag/100 g
4) 11.05 ug/100 g
e} 8.3 ug/100 g
£) 5.22 ug/100 g

a) 1972

by 1973

c) 197y

d) 1975

e) 1976

£y 19717

Alz levals about 0.2 sg/cu a 31 dust,
0.1 ng/cu o Cd fume, 0.2 mg/cy n
Sed2, 1.0 mg/cu B R2508 and 5.0 mg/cu
» HN2) fame.

49-yc-0ld chesical plant vorker (from
1966 t2 1975) exposed primarily to
C4S and selenide dust, some soluble
Cd compoands., Patient treated for P
poisoning in 1965,

Lassitade, iosomnia, lightheadedness,
headache, mascle aches, joint pain,
paresthesia in fingers, impotence,
significart veight loss.

9ild liver enlargement with possible
cirrhotic pattecn and calcified
granuloma on left lanqg.

YETALS; CADNIUN; LEBAD:; SEL®NIUY;
TINC; ALOOD; UBINE; KIODNPYS; NETAL
POISONING; OCCOPATIONAL HAZARDS;
ADULTS

Lerner, S.
Hong, C.D.
Bozian, R.C.
1979

19648
Blood

a) 1.30-8.27 ppb
b) 0.96-8.79 ppd

¢} 0.2-2.1
a) 0.3-3.5
e} 0.2-1.8
£) 0.3-1.6
q) 0.2-1.5
h) 0.2-1.5
i) 0.68-1.8
¥ 0.5-3.5

a) 2.36
b) 2.16

ppb
pPb

c) 0.9 ppb
d) 0.8 ppb
e} 0.8 ppb

£) 0.68
q) 0.62
h) 0.66
i) 0.65
N 117

[ idd
ppd
ppb
ppb
PpPd

a) 0-3 vr old hospital patients

b) 4-6 yr old hospital patients

c) Residents < 1 km from smelter, age
2-3 yr

4) Residents 1-2 ku fros smelter, age
2-3 yr

o) Residents > 2 ks froas sselter,
2-3 yr

£} Age 2-3 yr, bload Pb < 100 ppb
g) Age 2-3 yr, blood Pb 101-150 ppd
h) Age 2-3 yr, blood Pb 151-200 ppbd
i) \ge 2-3 yr, blood ®b 201-250 pptr
3} Age 2-3 yr, blood Pb > 250 ppb

.4
L)
o

Datch subjects aged 2 so or older.

HETALS; CADHIUN; COPPER; IRON; LEAD;
HANGAUESE; 2INC; %100D; BLOOD SERON;
SHOKING; ORAL COUNTRACEPTIVES;
IYDUSTRIES; SHELTERS; ADOLTS:
CHILDREN; SEX; WETHERLANDS
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Zielhuis, P.L.
del Castilho,

{ Herber, P.P.%.
| ¥Wibovo, A.A.E.

t 1978
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|
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7.3 ug/100 al
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Patient employed at pigment factory
in Australia 11 yr. Had bistory of
heavy snoking and drinking.

Increasing dyspnea on exertion,
coagh, and puralent spatum, acute
bronchitis, proteinuria and raised
plasma creatinine and urea levels.

Cadwius carbonate dust in a pigment
factory

HMETALS; CADNIUH; BLOOD; OCCUPATIDMAL
HAZARDS; HMETAL POISONING; AUSTRALIA:
CASE HISTORIBS

1 Nee
{ Cla
| ol
197

rkin, 4.
rke, R.
phant, R.
6
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Cadaiua
7480-03-9
ca

te 112.80, P 321 C, BP 765 C, YP 1 sm Bg at 398 C, 10 sn Hg &t 886 C

(CONTINUED)

4

ssue EXPOSOR® ROCTE | - AMALYTICAL

SETHOD

NUHBER
OF CASES

BANGE ABAR

GENERAL IBNFORMATION

EEPERENCE

2556
Blood

Ionhalation a) 90
b 90

c} 25

a) Mot given
b) FWot given
c) Not given

0.6 ug/100 nl
2.5 ug/100 =l
2.6°ug/100 wl

Ooe
- ——

.,

a) Controls
b) Mean exposure time 7.5 yr
c) Nean exposure time 27.5 yr

Yorkers in cadmiua-using and
cadaiom-producing factories, Belgias

cough, impairment of respiratory
tanction, and proteinuria of mixed
tubulacr/glomsrular type. Kidney nore
sensitive than lung.

Senal changes (tabular and glomeralar
dysfunction) found mainly in vorkers
baving higher than 1 mg C4/100 al
blgod and 10 ng Cd/9 creatinine in
urine.

BELGTIUN: BLOOD; CADHIOM; IWDUSTRIAL
PLANTS; OCCUOPATIONAL AAZARDS:
PROTRINS; BETALS; URIWNE

Lauverys, 8.B.
Poels, H.A.
Bachet, J.P.
Barnarcd, A.
Stanescu, D.
1979

2718
Blood

Inhalation
Tngestion

AAS 11

a) 0 ug/100 wl

b) 10.0 ug/100 =l
¢) 13.9 ug/100 ml
d) 18.2 ag/100 »l

]

|

[

[}

1

!

i

\

1

]

1

!

1

{

!

|}

|

1

1

{

1

|

|

{

}

{

]

a) Yot applicable :
}
1
e} 13.7 ug/100 »l |
[}
!
|
!
I
1
|
[}
[}
1
!
{
t
[}
1
{
1
1
!
|
|
1
1
1
\
f
I
|
|
|
|
|

b) ©-11 ug/100 md

€} 13.3 ¢ or - 0.38 to
18.5 ¢ or - 0.52 ug/ 100
ul

d) 18,1 ¢+ or - 0.90 to
22,2 ¢ or - 1.95 ug/ 100
nl

e) 8.9 ¢ or ~ 0.49 to
18.8 ¢ or - 1.21 ug/100
al

Ranges of means ¢ or - SE
for cl, Q) @

a) ¢ pov employses, start of atudy

b) 3 nev eaployees, day 120 after
start of stady, values esatimated froa
graphs

c) 2, eaployed 23 wk at start of
stady, obsecved next 11-12 vk

d) 2, enployed 75 and 76 wk at start
of study, observed next &8 wk

e) 3, eaployed 188-266 vk at start of
stady, observed next 36 wk

Suriog observation perlod, 0.5-6.0
sanples collected/ad/person

Blood T4 increases linearly up to 120
days then plateaus

Ocice T3 increases rapidly during
0-15 days of exposuare, more slo«ly
15-120 days, rapidly after 129 days
Additional data availadle for
exposute levels and kidney function.

Rev and old employess, 2t-3~ yr old,
of Firs producing C&D and several "4
salts. 2/8 nev caployeses and &4/7 old
euployecs swmoked >1° clgarettrs/day.

1 workers vith. longest Auration of
exposure showed signs of kidney
disturbances.

Industriil atsosphare

#PraLS: CADMIUR: NETAL POISONING;
ALOOD; DRTYNS; OCCUPATYOUAL HAZARDS;
INDOSTPTAL ATWOSPHER®S; INDUSTRIAL
HYGT®NY; CONPARATTVE RYALUATIONS;
RIDACCOAULATION; FMPTAROLI SN; SNOKING;
BELGIMM

Lauverys, ".
Poels, H.
Regniers, ©.
Buchet, J.P.
Bernard, A.

Goret, A.
1070

us a) 169

by 168

2809 Ingestion

8lood

a) 0.0903 ug/100 al

a) 0.015-0.323 ag/100 ul
b} 0.1075 ug/100 al

b) 0.021-0.330 ug/100 el

- —— . A = —— —— —— s W — A —— . - - — . S - - . G S . S G - e = G e S - o . — A -

a2} Sabiects froe Chicago, 1978
b) Sabjects from Chicago, 197

ADTPNS® TYISSUR; BLOOD; CADMIODN; HAILF;
TLLINOIS: RTIDN®YS; LIVER; NOUSCLES;
PANCREAS; TBXAS; ORIW®

Kowal, V.EB.
Johasor, D.B.
Kraeser, D.P.
Pahren, H.%.
1979
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Cadmius
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Seuples from children living in 19
towns with primary non~ferroas
smelters. Tontrol group of sawe ages
in three communities withoat
suelters.

Reports froa industry of cadaius
neucopathy could not be related to
lover-level exposures described in
this sucvey.

Stack emissions

ABSENIC; LEAD; CADHIUN; RAIR; URINE;
8LO0OD; ERYTHROCYTES; SHELTERS;
COBPER; TIWC; CHILDRBE; POPULATION
BXPOSOBE; NETALS; AIR POLLOTION;
WATER POLLUTYON; WEW %EXICO;
BISSOURY; ARTZONA; NONTAWNA;
TRENESSBE; WEVADA; BICRIGAN;
OKLAHONA; TEIAS; PENNSYLVANIA

Handke, J.L.
Leger, RB.T.
Houseworth, ¥.J.
farrington, J.H.
1977

7440-083-9
ca
AtW 112,80, KP 321 C, BP 765 C, VP 1 mm Hg at 398 C, 10 ma Hg at 886 C
(CONTINOERD)
\TYISSUE | EXPOSURE ROUTE | ARALYTICAL 17 "RORBER ] RANGE 1 NEAW 1 GENPRAL TNPORMATION 1 PEFEREVCE
[} [} | METHOD | OP cas®s | | 1 1
| t -t { i 1 1 !
! ! { [ 1 1 i t
1 2975 \ 1 AAs { ap 83 | a) Not given | &) 0.091 & or - 0.115 | a) Yaternal { Baglan, R.J.
| Blood ! I 1 b 123 | b) Hot given | ag/g | b) Petal | Bral, A.f.
! ! ' | ] | b) 0.076 ¢ or - 0.109 | Dry vt basis | Schalect, .
! { { 1 1 1 aq/g ' 1 ¥ilson, D.
! ! ! 1 1 | | Sasples froa b4 hospitals in ) Larsen, K.
! ! \ 1 1 1 | Washville, TH. { Dyer, %.
l | | 1 I 1 1 | Panssur, 8.
i i t 1 1 | | PLACENTA; METALS; TRACT TLENPRATS; | Schaffner, ¥.
! | | t 1 { | TEMEESSEE; BLOOD; RAIR; CONPARATIVE | Hoffman, L.
{ ! | 1 1 i { BYALUATIONS; APRCURY; LEAD; CADNIUN; { Davies, J.
! ! i ( | ' | SELPNITS; RUSIDION:; IRON; ZIN: | 1974
! ! { ! 0 t | COBALT i
! RS 1 T ( | [ {
1 1 | | ) 1 1 !
1207 ! I AS | | a) Wot given t a) 0.0017 ug/al | a) 10 al saaple | Palchu¥, ¥.-u.
| Blood, | ) | | b) Wot given 1 b) 0.0022 ug/sl | h) 100 sl sample | *venson, .
| serus 1 1 1 \ i \ | vallee, R.L.
{ ! | | I { { ZIMC; YPTALS; BLOOD SERTN; 1 1974
! | | 1 [} [} | HETALLOOPOTEINS; LIVER; NEASURPYONT ]
! | | | i | | WETHODS; COPPER; CADWIOM \
' ! ] ' { [ ] -1
1 1 { 1 1 ' 1 {
! 208 | 1 MAS [ | a) Not given | a) 2.38 ug/100 al | a} Control, smokers | villden, E.%.
| Bload, | 1 {35 { b) Wot given t b) 2.02 ug/100 al i b) Control, non-smokers | Hyne, B,E.B.
{ vhole 1 t | Controls | ¢} Not given § ) .33 ug/100 el § ©) Chronic renal failare, 1 1978
| | 1 1 4) Wot given 1 4) 3.70 ug/100 m) | pre-dialysis, ssokers [}
! i 1 | e) Hot given | 8) 6.58 ag/100 ml { 4) Chronic renal failure, 1
{ ! 1 | £) Wot given | £} 6.45 ug/100 ml | pre-dialysis, non-smokers 1
| | 1 ) 1 | ©) Chromic tenal failure, 1
| ! | 1 1 | post-dialysis, ssokers }
! ! | | I | £) Chronic renal failure, 1
{ I | \ 1 | post-dialysis, non-smokers ]
! ' ! t ' | %o correlation betveen Cd '
! | | ] | | concentrations and renal discrders or |
l { { | \ | tone diseases. 1
| ] 1 ] | | |
t 1 l 1 1 | Hospital patients (smokers and 1
I 1 ! 1 I | non-smokers) wvwith chronic renal \
f | | | | | failure. \
{ 1 H { L} [} ]
i | | 1 | | CADNIUN; BLOOD; ORIN®; KIDWEYS; \
{ ' 1 1 1 | DISFASES; BONE DISEASES; RETALS; \
{ ] ] t | | ONITED FINGDON 1
1 ' | - ] | | f
[} 1 1 ] ] [} ]
1 209 1 Ingestion | AAS 457, 259 { a) Not given | a) 0.21 ug/100 sl | a) Lead saelter towns { Baker, B.L., Jr.
| Blood, { Inbalation | Controls | b) Not given | b) 0.30 ug/100 »l { b) fiuc sselter towns | Hayes, C.G.
| whole ! 1 | ¢) ®ot given | c) 0.20 ug/100 ml | ©) Comtrols i Landrigan, P.J.
1 ] | { i ] |
[} ] ! ] i i ]
] | ] ] 1 I i
i i { ] | | ]
[} 1 1 ] ] i 1
] I | ] | { 1
] i ] | | 1 |
[} 1 t | 1 \ 1
[} ] I [} ] [} \
i ] | [} 1 | t
1 t i | ' | t
I ! 1 [} [} ) ]
| 1 [} ! 1 I {
[} \ 1 1 | ] [}
| 1 t { t [} |
' ] | 1 | 1 |
{ ] t 1 i ¥ ]
{ { ] ] ] i |
t [] 1 I [} ] 1
1 1 1 | 1 ] [}
1 | 1 | [} ] ]
[} { i i I 1 1
I { { 1 ] 1 I
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Ceduius
7080-03-9

ca
AtW 112.80, HP 329 C, BP 765 C, YP 1 am Hg at 398 C, 10 am Hg at 886 C
(CONTINUED)

WUNBER BANGE GE¥ERAL YWPORHATION

OF CASEsS

BXPOSURE ROUTE AMALYTICRL

HETROD

1EAN REFERENCE

a) 125
b} 105

a) <0.08-1.77 ug/100 al
b) <0.08-0.69 ug/100 al
c) 0.06-0.62 ug/100 ml
d) <0.08-1.77 ug/100 ml
e} <0.08-0.69 ug/100

£) <0.08-0.82 ug/100 uml

a) 0.1% ug/100 al
b) 0.12 uj/100 ml
c) HWot given
4) vot given

a) Persons living 2 ks fros saelter
b) Controls

¢} Smokers living 2 ka fros mmelter
d) ¥on-smokers living 2 ka from
smelter

e) Smokers, control area

£) Won-smokers, control area

¥ysowski, D.K.
Landrigan, P.J.
Perguson, S.V.
Pontaine, B.B.
Tsongas, T.A.
Porter, B.

1978

£f) ¥Wot given

Sasples fros residents of Denver,
Colorado, age range 1-82 yr, 39%
white, 18% black, &2¢
Hexican-Amerjican, 6.7 mean
residential years in area, one case
of possible occupational exposace.

Wo indication of hesatopoletic or
renal dysfuaction.

Stack esissaions
CADRIO™; POPULATION EXPOSURE; NETALS;

TOLNORANO; SARLTENS; AYR POLLUTION;
,TOBDACCOS; SHKOKING; BLOOD; URINE

1 Residents near zinc uine. High value
tros indastrial exposure, next

highest value is 59 nmol/l.

21
Blood,
vhole

<9-133 nmol/l ot givemn Carruthers, “.

Suith, 8,
‘9"0

fesi1dents of Shipham, Somerset, vhere
soll CA vas high. 18 temales, aged
29 to 5° yr, 17 msles, aged 1S to 79
ycT.

tncreased prevalence of hypertension
and other stigeata of cardiovascular
diseasn, ovidence of renal tuhular
dasage.

CADALIA; TINC: LEAD; METALS; WIATHA,
BLOND; NNYTED KTEGDON: METAL
POISONTIEG; FOOD CONTANIVATION

£l

Japanese vosen living in a
contaninated area.

APDC-NIBK
AAS

64 26 n3/g9 (meiian) Kimsllstcom, T.
Shicvoishi, K.
Frvin, P. B,

1977

212
Blood,
vhole

Ingestion 7-62 ng/9g

Contasinated €ood and water

METALS: CADRION; JAPAN; ALOOD; UPTNP

a) Swokars, hefore vacation, average
vorking time 5 vr

b} Swokers, after 1 a0 vacation,
averaga working tiee S yr

c} Von-gaokers, befare vacation,
averagn vorking tise 9 yr

4) vor-smokers, after 1 mo vacation,
average vorking time 9 yr,

AAS Adamssor, E.
Piscator, M.
Yogava, K.
197

a) 22.7 ugsl
by 18.0 ug/l
¢) 7.0 ug/}
d} 6.9 ug/l

1723 Ipnhalation
Blood,

vhole

a) 7.3-67.2 ug/l
b) R.0-62.6 ug/l
c) 8.9-10.5 ug/l
d) 4.3-12.2 ag/l

/

ssokers,

7
8
non-smoker
s

jattery factory workers, 28-60 yr
old.

Cdo dust {n a ¥{-Cd battery factory.
Tobacco ssoke.

CADNIN®; NEBTALS; INDUSTRIAL
ATHNSPRERES; SMNOXKING; BLOOD; URINE;
CHMPARATIY® RYALOUATIONS; OCCUPATIONAL
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{
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: RAZARDS; SURDEN
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Caduwius

f) Beference group - no
aatallothionein in wedalla

The absence of metallothionein
combined with a lov body burden of
cadnius scened to be associated with
longevity.

Approximately half of the group had
died of cardiovascular disease. In
grogp b) 4 or S wvere smokers and
eventually died from cacdiovascular
disease.

CADAYUN; HETALS; KIDNEYS; LIVER;
POPULATION EXPOSURE; NETALLOPROTEINS;
T2INC; SHOKIWNG; CARDIOVASCULAR
DISEASES; NORWAY

TR00-083-9
ca
AtV 112,80, 8NP 321 C, BP 765 C, VP 1 am Hg at 398 C, 10 an Hg at 486 C
(CONTINNED)
{ TISSOE { EXPOSURE ROUTE ( AWALYTICAL I~ "RUNBER 1 BANGE ) NEAN ] GENEBAL INPOPMATION 1 REPFRENCE
1 1 I HETROD | 9? cases | i | !
i | | i | 1 l I
! ! ! { 1 1 ( (
1 1936 | Inhalation | ams 1 35 | a) 0.15-8.3 ug/100 ml t a) 0.93 ug/100 ul ! 1) Bxposed vorkers, range for 9 | Baker, ®.L.
1 Blood, | Ingestion ! 1 | b) 0.19-0.28 ug/100 al | b} 0.38 ug/100 al | suhjects ! Peterson, W.A.
1 ehole t ] I [} | ] b) Unexposed vorkers, range for 2 | Boltz, J.l.
! ! | l 1 | | subjects | Coleman, C.
| | [} i 1 [} | tevols correlated with length of { Landcigan, P.J.
! i ! 1 | ( | esploysent. { 1970
! 1 ! | 1 1 I |
| 1 | [ | 1 | Vorkers, exposed and unexposed, in a |
1 | | ] | | | handmade-jevelry plant. |
! ! 1 ( 1 1 ' i
| 1 ' 1 i 1 | Dyspnea, chest pain, dysuria, |
! ! 1 1 ) 1 | dizziness, irritability, headache, )
| 4 [} ] 1 | | fatigue, nasal congestion, dry mouth, |
| | 1 1 ] | | polysria, anoamia, eye irritation. |
! | | ' 1 | | i
I ] 1 1 1 I | Cadsiua oxide fumes generated froa [}
1 { 1 { | { | beating cadesium-containing brazing 1
] ] | i t « | | alloy. |
! | | i | 1 ! 1
| I | [} ] { | YBTALS; CADBION; OCCTPAYIONAL ]
| [} 1 [} [} ) { HAZAR0S; HEALTH HAZAPDS; HETAL ]
| ] i 1 [] | | POISONI¥®S; QLOOD; URIWNS; HAIB; NEW 1
| | | | 1 1 | 4EXICO 1
[} [} ] [} [} [} M | []
| { [ I [ t I {
| 2536 { DPermal | MAS 1 69 { Mot given | 0.36 ugsal | Lead smelter vorkers smployed at | Spivey, 3.h.
| Blood, { Inhalation { 1 ] ] | least 1 yr { B3rown, C.P.
| whole ] t 1 | 1 | | Baloh, 3-¥.
] ] 1 ] ] 1 { Lead swelter vorkers, mean age 32.5 | Campion, D.S.
] [} ] ] ! t { yr, mean employsent 1.3 yr. { Valentine, J.L.
] ] 1 ] | ] { Controls, mean age 239.7 yr, mean | Massey, P.J.
1 ! | i | | | ewploysent 8.8 yr. All from southern | Browvdy, 8.L.
| f | 1 1 l 1 CA. | Culver, B.D.
1 | 1 [} ] | [} 1 1979
] ] | 1 ] | | METALS: LEAD; ARSERIC; CADNIUY; I
1 ] ! [} { i ] BLOOD; ADULTS:; OCCUPATIONAL HAZARDS; |
] ] i i ] ] §{ COMPABRNTIVE PVALUATIONS; CALYPORNIN ]
[} { (] 1 [} R | [} I
i | | ! ] I { |
I 232 i | e | at 18 | a) ¥ot given { a) 15.20 ug/g dry wt { a) Lov metallothionein in cortex | Syversen, T.L.Y.
| Kidney 1 1 MS I b 5 | b) Wot given | b) 219 ug/g Ary wt ! b) Righ metallothionein in cortex {1 1975
] t 1 |1 o 2y { c} NWot given { €} 83 ugsg dry wt | ¢} Reference group - no ]
] ] [] ] | 4) ¥Wot given | 4} 95 ug/g dry vt | matallothionein in cortex ]
1 | ] 1 | @) Mot given | @) 187 ag/g 4ry wt | 4) Lov metallothionein in medulla [}
1 [} [ t | £) Wot given | £) 8% ug/g dry wt |} @) Righ metallothionein in medulla [}
} [} { 1 [} t I [}
[} 1 ] ] ] [} i 1
| [} { | | { | |
| 1 [} { | { 1 |
{ ] | 1 | | i [}
{ | | I t 1 I |
[} ] | 1 | { [} [}
| 1 ] 1 ] | | 1
{ 1 { | | | | |
1 [} | ! [ 1 | 1
1 | 1 | | | | {
[} | I | I ! | 1
[} | i 1 { ! | 1
( 1 I 1 1 | ] \
1 | | ] | | ! |
| ] 1 I { I | |
] 1 1 1 ] 1 | |
1 | | I | | | ]
1 [} [ 1 1 I 1 1
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Cadniun
TAND-83-9

ca
AtV $12.80, NP 321 C, BP 765 C, VP t unm Hg at 398 C, 10 sm Hg at 486 C

({CONTINUED)

TISSUE

EXPOSUBE ROUTE

ANALTTICAL
HETEOD

HUBDBER
OP CASES

RANGE

4

GEWERAL INFORHATIONW

REFPERENCE

233
Kidney

Ingestion
Inhalation

a) 1-152 ug/g wet ut
b} 5~-156 ug/g wet ut

a) Not given
b} Bot given

a} Low-Cd exposare

b) Aigh-Cd exposure

Yalues are for renal cortex

Data supports premise of equimolar
increases in Zn vith increased d in
kidneys if Cd is <60 ug/g vet wt

288 kidney cortex sasples, 289 liver
sasples, and 285 pancreas samples
from 292 autopsies performed in
Stockhola, Sweden. The Stockhole
agtea is a lov-Cd exposure area so
additional liver and kidney cortex
sanples vere obtajipedfrom autopsies
on 6§ sen and 3 vomen vho had liwed
sear or vorked in Cd-emitting plants.

ZINC; CADUYUE; BIOACCUNULATION;
SWEDEE; COMPARATIVFP EVALUATIONS;
LIVER; KIDYRYS: PAWCEEAS; HBTALS

Elinder, C-G.
Piscator, .
Linnman, L.
1977

234
Kidney

AAS

602,56-5350.51 ppa

1548. 82 ppa

VYalues given are expressed as ash
welght., Correlations betveen
kidney-tiver C4 levels vere strongest
and hair-lung levels wearest.

Autopsies of SO subjects in ¥ew York
City betveen the ages of 19 to 90
years.

wost s1bjects vare accident or
houicide victims. M%any suffered fros
narcotisa, cancer, and cardiovascular
disvases.

CADYTIOY; WPTALS: AUTOPSI®S; WPV YORK;
KINYEYS; LYYEP; LUNGS: HAIR;
BIOACCUNOLATION

Olery, U.G.
1976

235
Kidney

{ detecsinat

] sanmples
[

isns)

2.1-167 ppa

72.6 ppa

Flameless tachnique
Hetecoqonons distribution of rd {in
the organ.

Autopsy saaples

RLOOD; IJRTNEB; SAIR; CADYIUN;
TATPGIURNT; KYDNERYS; LIVER; NETALS

Ollucei, P.\.
Bwang, J.Y.
19708

236

]
¢
{
]
{
1
1
1
1
{
|
\
i
|
[}
[}
|
1
{
1
{
{
1
{
I
1
1
{
|
]
{
[}
1
1
!
i
{
1
[}
[}
]
[}
!
1
{
]
]
|
]
{
1
I
1
[}
]
1
{ Kidney
1

[}

|

i

|

|

1

!

|

[}

{

[}

1

1

]

[}
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APDC~RIBK
AAS

a) Mot applicable
b) ot applicable

a) 53 ppa vet wt
b) 35 ppm vet wt

a) Penal cortex
h) Renal medulla

Ta-yeac-ol4d womap with Itai-itai
disocase, in the Icbi Piver basin.

Severe pain througqhout ¢kole bhody
Defornities of lover extremities

LIVPR; KIDNZYS; PANCREAS; LUWGS:
1USTLPS; SKIN; TRACHEA; STOXACH;
THYROTD SLANDS: SPLSEN; ADREBAL

GLAYDS; SPAIN; 3IBS; SPINAL CORD;
vepTeARAR; TNTRSTINRS; RSOPHAGUS;
CADNTION; ZTNC; SETALS; DISEASES;
URINE; CASE HISTOPIES; AUTIOPSIES

e o e . . . . A - A . . D D e S M R D = et WD wn A N e o T D A S S S A b A

¥oqawa, K.
Ishizaki, 4.
Fukushima, Aa.
1975
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Cadaiuna
T480-03-9
cd
A

te 112.80, AP 321 C, BP 765 C, VP 1 ms Hg at 398 C, 10 am Hg at 486 C

{CONTINUED)

A¥ALYTICAL
AETHOD

TISSOR EXPOSURE ROUTE RUBBER

OF CASES

RANGE

4
)
]
]

GEYERAL INPPPYNTION

ReFRRPVCE

237
Kidney

S a) 7
b 7
c) 10
4 9
e) 17
£} 70

a) Not
b} wot
c) Wot
4) wot
e) WMot
£} ¥ot

given
given
given
given
given
given

a) 0.05 pps wvet wt

b} 13.33 ppa vet wt
c) 24.80 pps vet vt
d) 30.09 ppa vet vt
o) 11.50 ppa wet wt
f) 14.92 ppu vet wt

a0 -t sonth

b) 2-5 yc

c) 25-38 yr

d) S5-f3 yr

e) 9lacks - both sexes
2) vhites - both sexes

Autopsies of 107 cases fros the
Cincinnati area, fetal to old age.
Thicty~five died from accidents, 9
wern Lntoxication related, ©
cardiovascular, and 20 abortions

72 {ndividuals suffered instantaneous
deaths.

CADATUY; LIVER; KTIDWEYS; HAIR;
YRTALS; PETUS; STOACCUNULATICN;
LUTOPSTIPS; AGE; RACIAL STUDI®S; MHIO

Gross, S.B.
Yeager, 0.9,
#iidendorf, n.S.
1976

AAS a) 33

b) 82

a) 2.7-85.1 ug/g dcy wt
b) 10,.6-22% ug/g Ary wt

a) 15.1 ug/g d4ry wt
b) 57.1 ug/g dry wt
Geometric means

a) 19¢h century sasples

b) wou-smoking adults vwho died in
1973-1975

Yalues are for renal cortex cadsius
concentration.

Sasples from 23 people vho dicd in
the lattar part of the 19th centary.
Kidneys vere presecrved at Uppsala and
Lund Universities. Autopsy sasples
fror 82 non-sackers botwveen 20 and 79
yr who d4ied in 1973 and 1975.

CADAIUY; COPPER; ZIWC; NEBTALS; TRACE
ELSYRNTS: KIDYEYS; POPRLATION
EXPOSORE: SWEDEW

Plinder, C-3.
Xjellstrom, T.
1977

Ingestion AAS a} 222

by 122

a) wWot
b) Mot

given
given

a) 28.4 ug/g
b} 34.3 ugsg

at fales

t) Pemales

Biological half-times (BHT) obtained
by observation of accumulation fros
0-°0 years and calculation by a
sathenatical model.

Autopsy sasples frca Tokyo accident
victins with no known occupational
exposure.

17 yr
CADAIUN; NERCWRY; LEAD; NETALS;

AUTOPSIES; BIOACCUNULATION; AGE; S™I;
FOODS: JAPAM

Sugita, &.
1978

AAS k1]

o - - — - P —— 4 i e A S — — — = Ak A . G - —— G - G = G - G . A G —— -

G G D D W L e e D G Y —— - ——— — - — D —— - (e - . St D M ———— - ——
G G S L R e v S S e O U D . M - — - ———— o - —— T ———————— —— — - T — —— - ——— - - -

10~98 ag/g vet wt

- D - A - G SR = S S = M v E = A G S - . G W . . S D M S = S A . - — - e = = - - —————

47 ug/g wet wt

Sasples from 30 cadavers in central
Japna, mean age of 39 years, extent
of heavy metal exposure anknown.

METALS: ABRSENIC; BERYLLIUM; BISHUTS;
CADMIUY; CHRORIUY; COBALT; COPPER;
YRRCORY; #ETHYL HERCURY CONPCUNDS;
HANGAPESE; NOLYBDENUA; NICKBL; LEAD;
ANTIRONY; VANADIOS; ZINC; BRAIN;
TRACHEA; LOUNGS; HEART; LIVER;
PANCREAS; SPLEERN;KIDNEYS; ADREWAL
GLANDS; IBTESTIWES; TESTES; OVARIES;
RUSCLES; SKINW; BLOOD; BOWES; ADIPOSE
TISSUR; CADAVERS; JAPAR

e o o o o o o o e = = A s = T s = Y - 4 S e e = - T = T e R - = = = s - —

Suaino, K.
Rayakawva, X.
Shibata, T.
Kitamara, S.
1975

e o o e e S o = . o o = A - T o = = S e S = e o S = - T Y = o = = T~ = = = s = = = -
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Cadsius
T880-43~-9

ca
AtW 112.80, AP 321 C, BP 765 C, VP 1 am Hg at 398 C, 10 an Hg at 886 C

(CONTINUED)

TISSOR

BXPOSURE ROUTE

AWALYTICAL
HETHOD

yUNBER
OF CASES

BANGE

GRWERAL INPOREATION

SBPERENCE

n
Kidney

Raview

Chronic bromchitis, eaphyseua,
anesia, hypertension

froteinuria, dasage to renal tubales,
forsation of renal) stones, Itai-Itai

disease
CADRIUN;
POLLOYION;

SETABOLISH;
LIVPR; KYDREYS

raon

HETALS: YWDUSTRIAL
POLLUYION; AIR POLLOYION:

UATER
CORTANINATION;

SINACCONOLATION; REVIEW:

Bordbecg, G.P.
1978

282
Kidney

ALS

a) Wot
b) wot
c) W¥ot
4) wot
e) ¥ot
£) ¥ot

given
given
given
given
given
given

1260 ug/g ash wt
82 ug/g ash wt
1860 ug/g ash wt
933 ug/g ash wt
2090 ug/g ash wt
1630 ug/g ash wt

a) Yocrsotensive
b) HAypertensive
¢) Wormotensive
charoot saokers
4) FRypertensive
chercot smokers
o) Yormotensive
) Pypertensive

Renal tissee taken at necropsy in 2

ponsaokers
nonsaokers
cigar, pipe, or

cigar, pipe, or

cigarette sackers
cligarette ssokers

danish hospitals.

Sasples %rom patients, aged 45-6%, in

2 hospitals covering urban
{Copenhagen) and rural {(island of
fealand) districta.

CADNTYD¥; wERTALS;

DEREARK

KIDYERYS;

SROKING;

Osterqaard, K.
1977

b1k}
Kidsey

| L}

a) <87 ppm

b) 87-200 ppm
c) 200-248 ppa
d4) >288 ppa

Not given
Wat given
Not giver
Wot given

Groups hased on
a) To SO0th

b) To 90th

c) To 95th

d) "emainder

percentiles

Cd vorvers, vith vorsal renal

function.

78 with cenal dysfunction

hal sieilar levels.

399 aale workers in Cd plants in

Belqlau.

CADUYUA; KPTALS;: KIDNRYS;
LIV®R; ARLGIUA; OCCUPATIONAL HAZAROS

JRIKE;

Roels, .
Bernacd, i.
Buchet, J.P,
Goret, A.
Laavarys, .
Chettle, D.r1.
Racrvey, T.C.
Al Haddaa, 1.
197¢

1
1
{
1
[}
[}
]
1
1
1
1}
]
1
1
1
1
1
1
]
]
1
|
|
1
{
)
)
'
{
[}
|
1
{
1
]
i
]
[}
1
|
[}
I
i
[
1
[}
]
1
|
f
!
i
!
I}
1
1
{
{
|
)
[}
1
|
1
[}
|
|
|
|
1
1
|
1
{
[}

1726
Kidney

Ingestion

]
{
|
]
|
|
1
[}
[}
1
|
1
1
|
{
]
[}
|
1
[}
|
[}
{
|
t
]
]
|
|
|
t
|
{
|
{
{
{
I
| -
1
|
1
1
]
1
|
|
|
[}
]
{
t
{
1
(]
i
| Inhalation
{
!
[}
{
{
|
1
|
|
t
]
|
L}
[}
[}
{
[}

——n s e - . - - T - it G i e s S S G A . M S S G W M S D S D S S S . ok M S = i U D M % S D W A W A G

a} 1.2-82.6 ug/g vet wt
b) 7.8-26.3 ug/g wet wt
c) 1.3-29.0 ug/g wet vt

Bange of means.

aj
b)
c)

80.7 ug/g wet wt
17.8 ug/g wet wt
18.1 ug/g vet vt

(NEXT PAGE)
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a) Japan,
b) J.S.,
c) Sveden,

1-78 yr old
10-59 yr old
3-A2 yr ol4d
Yalues for cortex.

ty age aN-60 then dacrease.

Yon-occupat ionally erposed victins of

accideutal or sgudden death.

rood
Tobacco

MRTALS: CADATINA; POOD CANTANINATION;
SHOKTYG;
COSPARATIVY BVALUATYONSS

TIBACCNS;

AGZ; SEX;
Liver;

KTRNSYS: PANCREAS; URPTNE; BLOND;

FECPS; JAPAN; OINTITED STATES; TEYASS

SUTHEN

Levels increase

e o o - = — . > S - =D A D D A G P n W . - - " G = D S a4 G - S - -

Kjellstrom, I.
1974
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T880-083-9
ca
AtV 112.80, HP 321 C, BP 765 C, VP 1 as Hg at 394 C, 10 um Ag at 886 C
{CONTINOED)
TISSUE | EXPOSURE BOUTE | AMALYTICAL V_ WOABER ) BANGE 1 NEAN h GFWERFL INFOSAATION 1 PrRFSAFVCE
| | UETHOD | OF CASE®S | ] I |
{ { ! ! ] ] Y e
t 1 [ I 1 1 I
2139 1 | AAS 1N 1 1.0-30.3 ug/g t 16.8 ug/g | ®ost sortes, subjects 6 moanths to 93 | Miller, n.J.
Kidney | | 1 1 1 | yr old, from Sriasbane, Austcalia. | vylie, K.J.
i i I 1 | N | scKeown, D.
| | i ! 1 ( YETALS; CADNINN; LEAD; KIDNEYS; 1 1976
| 1 1 i | | DEINP; OCCUPATIONAL AAZAPDS; |
l ' 1 1 { | AUSTRALIA; COMPARATIVE BYALUATIONS i
: : [ { | | :
| 1 ] |
2888 | Ingestion | AAS | 162 | 2.97-108.66 ug/q (vet) { 20.99 ug/g (vet) | Cortex. Cd increases with age. | Kowal, W.E.
Kiduey ! | | | | { Righer in smokers than in tonsmokers. | Johnsoa, D.Z%.
! l 1 1 i 1 | Kraeser, D.P.
{ ! | i ' | White male accident victims, Dallas, | Pahren, H.f.
| | 1 [ ' 1 X 1 1979
{ t 1 i i 1 |
' | 1 | 1 | ADIPOS® TISSUE; BLOOD; CADNIUN; HAIFR; |
| 1 [} | 1 | TLLINOIS; KIDNEYS; LTVER; MOSCLES; {
| 1 ] ] ] | PANCREAS; TRIAS; UPIN® ]
: : 1 ( ( 1 !
{ ] { {
2987 i | AAS 1 9N ) 1.0-100 ug/g wvet wt | 28 ug/g wet wt | Cortex. Levels increase up to siddle ) Spickett, J.T.
Kidoey | ! 1 1 | | age, then decrease. { Lazner, J.
I 1 i 1 { | | 1979
| ! | | | | Autopsies of males, aged 2 mo-88 yr, |
! ! ] | | | and fesales, aged & wo-98 yr, in ]
! ! t | 1 { Pecth, Vestern Australia. 0
| 1 1 1 i |
1 t : ] ] { YETALS; CADNIUN; LIVER; KIDWEYS; {
t 1 \ [ 1 | VIUSTRALIA; AUTOPSYES; BIOACCURULATION |
1 1 1 | | | i
| | 1 i [} | . 1
3082 I 1 m I { 100-200 ug/g | Not given { Levels aboat 10 times noraal | Boraan, S.
Kiduvey 1 i | ! | l { 1980
| | I | | | Sesidents of Shipham, Onited Kingdoam, |
[} 1 ] § ] { location of forser 2Zn sine. [l
1 [} [} [} 1 [} |
{ { t | 1 { Cigarette Smoking ]
i | i ! | | todustrial pollution 1
[} { 1 1 1 I }
| 1 ] [} 1 1 BETALS; CADYICH; KIDKEYS; IUDUSTRIAL ¢
i § f | | | POLLUTION; INDUSTRIAL AREAS; LAWD {
{ 1 1 1 ] | POLLUTION; HEASUREABNT NETHODS: ]
] { { | ] { POPULATYON EXPOSURE; UNITED KINGDOW ]
1 t | JO. 1 | t 1
[} [} 1 1 | 1 t
088 ] | s 1 a 138 { a) ¥ot given | a) 92.8 ppm | a) ¥o renal disease { Indraprasit, S.
Kidney ] 1 I by 73 { b) ¥ot given I b) 79.1 pps { b} Acute renal failures { Alexander, G.V.
] | { c) 88 } ¢) NWot given I ¢) 75.2 ppa { C) Chronic renal failures | Gomick, H.C.
( | t | \ | {
] I [] t | i 1
| | | 1 | ] 1
t | 1 { 1 ] 1
1 1 | 1 1 ) 1
[} 1 [} 1 | [} ]
{ i [} ] { ] i
I | ) | [} ] [}
{ [} [} | | 3 t
t | | ] | | |
| | | | | | |
| | I ] } ] !
{ i 1 1 [} 1 1
I I | | ] 1 {
1 i ] | ] [} 1
! ! | | ] [} 1

[}
]
]
[}

a} and c) different, P<0.02
VYalues arte 4ry vt basis.

Autopsies at UCLA Hospital.

TRACE PLEHPNTS; MRTALS; AUTOPSIES;
CALIFOREIA; KIDWEYS:; LIVER; SPLEEN;
DISEASES; HYPERTENSION; SODIOM;
POTASSIUN; CALCIUA; PROSPHORUS;
HAGUESTION; CADAIUN; ZINC; COPP®R;
LEAD; IBON; BSANGARESE; ALUAINDSN;
SILICON; TITANIUA; COBALT; WICKEL;
BOLYBDENOX; TIVW; CHRONIOUH; STRONTION;
BARIUM; LITHION: STLYER; VANADION;
BORON

1974
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Lead
T839-92-1
Ph

AtW 207.2, HP 327.8 C, BP 1780 C, VP 1.77 an fAg at 1000 C, 1 mn Bg at 970 C, 10 um B9 at 1160 C

6t

saoked

c) "ontcols, 27 or more cigarettes
datly

d) Contcols, never smoked

d4) ¥ot given 4} 10.2 ug/100 ml

Sasples fron 220° wan occupationally
exposad to lead and from 355 controls
representing the general population.

*ftoct of seeking on lead ahsorptior
in vorkers say he explained ty
imnpairvaant of lung defense
sechanises,

®nvironmaental contasination of
cigarettes and fingers with lead
pacticles.

193D 9100D; SHIKTRG: TNBACCNHS;
oOTUTATTIOR ®XPOSURE; NCCUPATIOWAL
HATAFDS; LUNGS: AGE; WETALS; PIWLAND

I YISSUE | EXPOSURE ROUTE | ARLTTICAL t  BOSBER | BANGE ] HEAN 1 GEWERAL IWPOREATION i REPEBENCE
] | ] METHOD { OF CASBS | ] 1 '
t t { ] 1 1 | |
| 1 { | I 1 | 1
1 701 | XInhalation | APDC-HXBK | 208 ] a) 5-80 ag/100 al ) a) 15 uwg/100 ml | a} All children { Ouw, R.K.
| Blood | Ingestion 1 AS ! J b) Not given | b) 18.2 ug/100 ml { b) childcen with history of pica 1 Biaby, J.A.
| 1 ! | § ¢} Yot given | € 13.0 ug/100 =l | €} Children of occupationa®ly exposed | Shandar, A.S.
t | { 1 1 4) ¥ot given { 4} 18.9 ug/100 al { parents 1 1976
1 ' ! 1 | 1 { 4) Children of non-occupationally |
| [} ] 1 1 ] | exposed parents ]
| 1 | | 1 } { Yone of the children had ahnormally 1
{ | 1 { i | 1 high blood Pb. I
| 1 { 1 | t I t
| ! | 1 ] | | Children resided close to 1
{ | ] 1 [} 1 | lead-smelting complex, |
! ( ] 1
: : ] i : : | CHILDREY: 8LOOD: LEAD; HMETALS; [}
1 [} | ] ] ] | AUSTRALIA:; SHMELTERS ]
| | | | : ' ! !
§ 1 1
1 702 1 Inhalation { AAS 1 215 | a) 28-57 ug/100 wl t a) 30 ug/100 =l ) a) 1-100 seters from smelting works | Lansdown, R.G.
| 8lood | Ingestion 1 | children, | b} 15-63 ug/100 ml 1 b) 32 uwg/100 ml | b) 800-500 meters from smelting vorks { Clayton, B.E.
| | L i1 105 ] [} | Levels of 40 ug or more/100 sl blood | Grabam, P.J.
1 ] { | wothers ] § | suggests excessive exposute. There ls | Shepherd, J.
] ] 1 ] 1 | | no signlficant relationship tetwveen | Delves, H.T.
| | 1 ] 1 1 | intelligence and behavior disorder | Turper, ¥.C.
1 I ] ] 1 1 | and curreat Ph level. 1 1978
{
: : : : : : : The people live in the vicinity of ]
| | | 1 1 \ | lead smelting works vithin 500 weters |
f | ! 1 | 1 | of the factory. A dnap for 1
| | ) ] ] ) { tattery-lead scrap is nearby. 1
t
: : : : : : : saelting vorks, dump for battery lead )
1 I 1 ] ] ¥ { scrap, vheels of vehicles, working i
| { ] 1 1 i | clothes t
1
: : : : : : : LEAD; THILOREN; BLOOD; OCCUCATIONAL ]
! } I | ] t | BAZARDS; IVDUSTRIML DISEASES; )
1 [} | ] ] i | BEWAVINR DISORDERS; WRTALS; SHELTERS; |
] 1 | 1 1 1 | OYLTED KINGDOM 1
| i i | ' : | |
! i [}
: 703 | Inbalation | us 13,3 | a) 23-31 ug/100 al | a) 26.5 ag/100 al { 1) Pra-axposure ) Apania, 7.i.
i blood \ [ } Controls ) by 32-52 ug/100 ml 1 b) 81 ug/i00 =l | h Tast-expozuro || 2u¢:as.JJ.a.
. | Seta, J.A.
: : : : : : | Puses fros firing weapoans { 197
|
: : : : ; : : YPALTY RAZARDS; LFAD POISONTWG; |
] [ | i 1 | | "USSS; OTCUPATIONAL DISPASES; 1
{ 1 | I | 1 | TUDUSTRIAL ®YRIERP; NETALS; ATP \
] [} 1 1 ] i | POLLUTIOY; PLOPIDA; SLOOD; OPRIN® []
I [} 1 1 ] | .I :
1 i 1 |
ll 708 { Ingestion | MS I 2209, 355 : a) %ot given ! a) 55.8 ug/100 al | %) Weavy occupational exposure, 20 or | Tols, S.
| 8lood | Inhalstion 1 | Controls |} b) Mot given | b) 39.8 ug/100 =l | more cigarettes daily { Wordmar, C.H.
1 1} 1 I 1 ¢) Bot given { ¢} 10.8 ug/100 ml | B feavy occupational exposiure, never : 1977
1 I 1 | | | |
{ 1 1 [} ! 1 1 |
t 1 1 [ N ] | 1
| | 1 | 1 | ! ]
1 | 1 I i 1 | t
} 1 ! | 1 | | |
] ! 1 | ! | | i
1 ) | ! I | 1 |
| 1 ! | ] | | |
t i 1 | | | | i
1 1 1 1 } 1 I |
1 ] | | | ] | \
1 1 | | | | | 1
] ] [} 1 | { | ]
[ | | i | 1 1 1
] L} | | 1 { | 1
] | ] | | 1 1 |
1 | 1 | 1 | 1 1
| | ! 1 { ! | \
1 1 1 | 1 1 | 1
{ | 1 [} | | | 1
' | 1 { { | |
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tead

T839-92-1

b

AtE 207.2, WP 327.a C, BP 1740 C, YP 1.77 nm Hg At 1000 C, 1 asm

Hg at 970 ¢, 10 um Hg at 1163 C

of contasination. [ 4

18 preadolescent Wegro children in a
charleston, SC dental clinic.

8LOOD; AAIR; TEBETR:; CHILDREN: LEAD;
SOILS; PATNTS; HRTALS; SOUTE CAROLIWA

Reigart, J.R.
Croft, H.¥.
1978

(CONTINOED)
| "TISSUE  { EXPOSORE ROUTE | AWALYTICAL 1~ NGRBER | BANGE 1 BEAR 0 SPNERAL TNPORBATION 1 REPZRENCE
1 ] | NBTHOD | OF CASES | f I |
1 t — I ' t - | e
| | ] { 1 ] 1 '
1 705 t 1 AS { 68, 30 | a) NWot given 1 a) 25.5 ugral { a) ventally retarded, etiology { Dawil, .
1 Bload t | { Controls | b) Not given | by 18.7 ugrdl | upknown | Boffman, S.
l { i 1 { c) Wot given | ¢) 18.8 ugrédl | b) Sentally retacded, probable | McGann, B.
{ t [ ( i 1 1 etiology | Sverd, J.
1 1 | i 1 ( | ©) Controls | Clark, J.
{ t | ] 1 { \ | 197¢
i | 1 | | f { Sawples from subjects drawn fros tvo |
! \ t 1 1 \ { clinics in wev York City. Retarded |
| t 1 1 1 1 | subjects vere patients at |
| ! ! 1 [ I { Developmental Evaluation Clinic, age |
1 l 1 1 i 1 } range fros 4-12, 65 males and 29 |
! ! ! | 1 1 | females, 62 Blacks, 23 Hispanics, ® |
| ! ! 1 | | | Caucasians, T.0.'s of 55-88 in test 1
! ! | l 1 { | group. '
¢ \ ' ] { ] | i
! l | ) 1 1 | BLOOD; LEAD; SETALS: ETA®DATING; i
| ! | i 1 | | CRILDSEW; ARE; WEW YORK 1
] ] ' —— ] [} { | ] _—- —
1 i 1 | | 1 i I
1 706 | Inbalation ] it n 1 a) 12-61 ag/100 al | a) 31 ug/100 ml | a) Smelter area ) Raherts, T.4.
{ Blood { Ingestion i i { b} 8-80 ug/100 ml t b) 19 ug/100 =l | b) Orban control ares { Rutchinson, T.C.
{ | 1 | 1 { | Method of analysis not given. | Paciga, J.
! { ! | 1 | ) { Chattopadhyay, A.
! t 1 1 { 1 { Sucvey hatween April agd Noveaber, ) Jervis, T.E.
! 1 \ ] 1 | { 1973 of 16 families living less than | Van Loon, J.
| [} [} 1 1 t | 159 meters from Swelter A and of 8 | Parkinsor, 9.F,
! ! | I l 1 | acban control families. | 1978
| ] | t 1 | ] {
[} i ] I | | | vYon-specific neurological ]
| ! t | 1 t | abnorsmalities {
1 ! | i i 1 | Redaction in paripheral nerve !
| ! { | ] | | velocity 1
! | | ] I | | Increased excretion of ALA and |
| | | ] 1 \ | coproporphyrins. 1
| | \ 1 | | | !
1 f | i t t | Increased dgnsity in hone metaphyses. |
| | ] { 1 ' 1 i
{ | | i 1 i | LEAN; CHILDREN; ADULYS; DOST; '
| I | { ] 1 { YETABOLISA; BLNOD; HALR; SWELTERS; |
[ 1 ! | | | | COPROPORPHYRINS; BFTALS; CANADA 1
[ 1 ] | 1 - | ] 1
] { t { | ] ) 1
t 107 1 | AAS 1S { a) S0-60 ug/100 al | a) 58 ©g/100 al { a) Before chelation therapy | Pischbein, A.
{ Blood ] [} 1 1 b) 20-40 ug/100 sl I b) 36 ug/100 nl | b) After chelation therapy { Alvares, A.P.
{ ! ! t ! i ' { Anderson, K.B.
[} ] | | | ] | Pive ad1lt male desolition vockers | Sassa, S.
| [} ) | 1 | | tron a vork force dismantling old | kappas, }.
] ] 1 [} I { | iron structures covered with t 1977
[} I [} | 1 | { lead-containing paint. 1
1 I [} | 1 | i I
[} | 1 { | 1 | LEAD: LIVER; PROTOPORPRYRINS; 1
1 [} I [} | 1 | LEVULINIC ACIDS; ESZYNES; ]
[] ] ] ] ] t | OCCURPATIONAL HAZARDS; HETALS ]
t 1 \ 1 1 | | 1
[} I 1 ] [} 1 1 ] N
{ 708 1 I MAS { 18 1 2.1-6.0 ppn t 3.7 ppa | bDeterminations were also done on soil | Rabercam, J.V.
{ Blood 1 ] 1 1 1 { and fanterior paint, possible sources | Keil, J.B.
1 ] 1 i { | | ]
] ] 1 ! [} | ] ]
\ 1 1 { [} [} [} ]
1 ] [ [} 1 | | 1
] ] | 1 I | ] ]
! [} [} 1 | [} I [}
\ 1 1 1 1 L} 1 \
1 | 1 | | 1 1 1
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~linically asyaptosatic with
aoderately high exposiure to Ph.

Yeither alevated blood levels (over
ranje 1%-68 ug/100 al) nor presence
of lead vorker in the residerce had
siguiCicart effects on developaental
and behavioral functions tested.
Group with Pb levels between 3S and
A8 1a/100 sl 414 consistently less
vell than d4id those with lover lead
lavels.

teacby lead battery sanufactur ing
varks

LPAD; RLOOD; CHILDERN; YETALS;
ARHAYIIR DTSORDERS; IWITED KINGDOW

Lead
7839-92~-1
Pb
AtV 207.2, HP 327.8 C, BP 1780 C, YP 1.77 ms Bg at 1000 C, ¥ am Hg at 970 C, 10 mm Hg at 1160 C
(CONTINURD)

{ TIssoe | EXPOSURE ROUTE | ABRALYTICAL { WUMBER ] RARGE ] AEAN ] GENERAL IWPORMATION ] REFERERCE
i 1 ] HETHOD | OF CASES | 1 i ]
t ] | 1 ] | 1 ]
{ ] } [} § | | [}
|- 709 i | \AS t 119 { 2-81 ag/100 nml { 26.2 ug/100 wd { Desonstration of a blood Pb | Thomas, C.¥%.
| Blood 1 | 1 | 1 | concentration (BLC) of diagnostic ! Rising, J.lL.
{ 1 | § ] i 1 -iqnlticlnco in a fasily dog | moore, J.K.
[} ] | I 1 1 | probahility sixfold of | 1976
1 1 | I 1 1 1 !lndlnq. 1n the family, child with a
| | ! | | ] { 9IC sisilarly increased. 1

|
: : : : : : : 119 children from 83 low-income ]
{ 1 1 [} [} | | subarban Tllinois fasilies ]

[}
: ll : : : : : LEAD; CHILDREN; DOGS; 1
| | | ] 1 ] { BINACCUSOLATION; BLOOD; BETALS; ]
{ 1 1 { i 1 { ILLT¥OTS H
] [} i | \ ! 1 ]
{ 1 | 1 [} | | ) |
| 110 ! Inhalation I MS | a) a® { a) Yot given { a) 32.9 ag/100 ml | a) Study group | Hoote, P.J.
1 Blood ] | 1 b) 87 | b) ¥ot given | b) 18.3 ug/100 al { b) Controls | Pridsore, S.A.
{ [} | [} 1 | | Levels Ln 7 or %8 vendors exceeded 80 | Gill, 6.P.
L} | 1 1 1 t { ag/7100 =), an accepted "level of { 1976
i i | ) ] | { concern.* |
| ] 1 I 1 | 1 |
| 1 { 1 I | | Sasples (rom %8 gasoline vendors, 1
1 [} 1 [} | | { employed in this capacity for a mean |
[} { [} i | 1 j of 7.7 years, mean age of 31.6 years |
| 1 | i ! [} t control group of 87 persons {
] § ] ) ] } | unconnected with gasoline industry, |
1 ] | 1 1 1 | wean age of 25.5 years. \

{
: : : : : : : LEAD: WRTALS; BLOOD; LEAD ORGANTC ]
] ] ] { 1 1 | CO%POOMDS; OCCUPATIONAL HAZARDS: (]
] 1 1 ] 1 | | SKI¥; G\SOLINE; AUSTTALIA |
t | i [} i { 1 A
i 711 l' I ti : AAS 1' 18 ' i : ) 21.8 ug/100 al : a) 0-1000 pps : Saker, B.L., Jr
| ugestion a) | a) Not vean a .8 ug a - s B.L., .
{ 8lood [} 1 1 » S | b) Wot 311.1: 1 b) a1.6 ug/100 =l | b) 1900-2000 ppm t Polland, D.S.
| | I te S I ¢} ¥ot given ) c) 86.2 ug/100 ml { €) 2000-3000 ppu t Tavior, T.A.
| ! ! a8 | 4) %ot given | 4) 65.0 ugs100 =l { 4) 5000-6000 ppm | Prank, 1.
| ! ! | & 6 | e) Not given | e 73.3 ug/100 =l | @) 7000-30,000 ppm { Peterson, V.
| 1 | ! t § | Dust lead. | Lovejoy, G.
[} i 1 ] ] ] 1 | Cox, O.
1 [] 1 i i 1 ) Investigation during December, 1°7% t Rousworth, J.
[} f ) ] | 1 | an1 Janiary, V976 in Yeaphis, | Landcigan, P.J.
| 1 | t I 1 | Teanneasen, | 1977

{
: : : : : : : fousehold contaaination ]

{
: : : : : : : 1PA3; TLOND; CRILDREN; SCCUPATIONAL |
! | I 1 1 1 { YAZARDS; MFTALS; KETAL POISONTNS; 1
] ] | ] i ] | TTERESSE® 1
! t ! [ P ] | e e | |
[} | [ 1 I 1 {
t 712 | 1 s 1 a) 28 | a) 23-64 ug/100 a1 { a) 37.1 # or - 10.9 a) tales 1 Tatcliffe, J.°
{ Blood 1 | | b 23 J) b) 18-61 ug/100 ml { ugnoo al t) Temales {197
f | | 1 | | by 25.8 ¢ or - 10.1 1
1 1 1 1 | { 9g/100 al children, preschool, 8-5 yrs. ]
| | i 1 1 | |
| ] | | | | |
] | ! I i [ ]
t 1 ! [} 1 | )
| [} [} 1 } 1 [}
| 1 [} ] I ! |
] ] 1 ] } [} 1
] { | | 1 | L}
1 | | ! I | |
| | | | 1 ! !
| 1 I 1 1 | 1
] 1 | I | i 1
1 1 ' 1 | | |
1 ] ! 1 t ! |
] | | { | | ]
1 ! I [} ] ‘ [}
] 1 { { | | ]
| 1 { | ! 1 1
1 1 [ [ | |
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Lead
7839-92~1

Pb
Aty 207.2, WP 327.8 C, BP 1740 C, ¥YP V.77 mm Hg at 1000 C, 1 =mnm

Hg at ©70 C, 10 =e Hg at 1160 C
{CONTINIED)

TISSOR BIPOSURE ROUTE ANALYTICAL

AETHOD

NONBER
0F CASBES

BANGE

HEAN

713
9lood

Ingestion a} 95
b) 210

c) 250

a}
b)
<}

12-150 ug/100 nl
10-78 ug/100 nl
10-160 ug/100 al

a)
b}
<)

83.9 ug/100 al
31.3 ug/100 =l
30.7 ug/100 =l

GENERAL INPORYATION

FEFERENCE

ay 1967

b) 1963

c) V97

pata available for other areas, ages
and ethnic groups.

Children less than 6 yr,
predosinantly black, in arban area
with high incidence of Pb poisoning.

Sysptoas of toxicity in 12% of
patients treated in 1967 and in #.2%
of patients treated in 1971.
waturational delay in speech,
impaired intellectual performance,
impaired abstract reasoning and
ispaired verbalization of concepts
vere noted vith elevated blood
levels. One death froms Pb poisoning
ocecarred in 200,000 children tested
betveen 1967-1971. There were 35
such deaths in the Chicago area.

Peeling paint and plaster

LYAD; YETALS; ILLIWOIS; CHILDREN;
UBBAN AREAS: HETAL POISONING; BLOOD;
BPZHAYIOR DISORDERS; AGE; PICA;
YEZRYOOS SYSTEY DISEASES; ILLINOIS

Sachs, ".K.
1974

T8
Blood

10-88 ug/100 sl

18.3 ug/100 ml

Children S-12 yrs old, NY Ciey

Chbildren, 5-12 yrs of age, from
iwpovearished areas of Wev Yoxk City.

o frank lead poisoning and no
aanifest psychological difficulties.
Bebavioral evaluations correlated
ajignificantly vith blood lead levels.
Treataent of hypecactive and retarded
children with penicillanine for 2
months resulted in isproved btehavior
and an improvesent in I.Q. of ahoat 7
points (90-97).

LEAD; METALS; CHILDREW; ORBAW AREAS:
BEAAYIOR DISORDERS; POPULATION
BIPOSURE; 3LOOD; WEW YORK

Anon
1978

715
Blood

Inkalation a) 333
b) 333
c) 109

a) 109

- e A T . — T — - ———— - o T S (D () - —— o G G S - —— - > - o -
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\
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|
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3.1-31 ug/100 =l

2.7-27.3 ug/100 »l
5.0-20.9 ug/100 el
3.0-18.1 ug/100 sl

b)
c)

10.0 ug/100 wl
8.1 vg/100 sl
10.5 ug/100 al
8.9 ug/100 =l

a) Wonsmokecs, sothers aged 16-43 yr,
mean 26.3 yr

b} Newborn of nonsmokers

c) Smokers, mothers aged 27-36 yr,
mean 25.6 yr

4) W¥Wewhorn of smokers

Samples froas 333 ponsnoking and 109
saoking Buropean women and their
nevborn. The vomen lived in or near
Srassels, Tournai, Leuven {Louvain),
and Antwerp, Belgiam representing
rural, arban, and industrial areas.

BLOOD; INPANTS; SHOKING; LEAD;
WERCURY; CADHIUN; HETALS; CAEBOW
IWORCANIC COBPOUNDS; CONPARATIVE
BYALUATIONS; RURAL AREAS: URBAW
ABBAS; IVWDUSTRIAL AREAS; BELGIOSN;
PLACENTA; UBBILICAL CORD

e e e e e o o o o o T e T . - S - = = = = A" > = S S SR - - am = = - e = o e -~ - = - - = = - — -

Buchet, J.P.

Boels, H.

flubersont, G.

Lauwerys, R.
978
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Lead

7839-92-1

Pb

AtE 207.2, %P 327.8 C, BP 1780 C, VP 1.77 mm Hg at 1000 C, 1 mm Hg at 970 C, 10 msm Hg at 1160 C
(COUTINUED)

| TISsOR EXPOSURE ROUTE AMALYPICAL GEWERAL INFORNATION

NETHOD

NUNBER
OPF CASES

BA¥GE 4EAN BEPERENCE

a) All wosen

b) All newborn

c) European vomen, aged 16-85 yr,
sean 26 yr

4) European newborn

e) Afro-Asian vomen, aged 18-80 yr,
sean 26 yr

t) Afro-Asian newborn

Inhalation
Ingestion

AAS a) 503
b 503
c) 7%
a) aTe
o 29
1 29

a) 3.1-31 ug/100 wl
b) 2.7-27.3 ug/100 ml
c) 3.1-31 ug/100 ml
d) 2.7-27.3 ug/100 al
e} 7.9-18 ug/100 nl
£) 3.2-18.7 ug/100 el

a) 10.2 ug/100 ml
b) 8.8 ug/100 ml
c) 10.1 ag/100 =l
d) 8.3 ug/100 al
e) 10.8 ug/100 ml
£} 9.8 ug/100 nl

Lauverys, R.
Buchet, J.P.
Roels, H.
Habermont, G.
1978

Blood

Samples taken at delivery from
nothers by venipuncture and froa
nevborn at the uambilical cord. The
vomen lived in areas of Belgium
(\ntverp, PBrussels, Louvain, Tournai
and ¥ilvoorde) vith various degrees
of industrialization and
urbanization.

BLOOD; ADULTS: IFPPANTS: LBEAD;
NERCTRY; CADAIUA; CARBON INOWGAWIC
CONPOUYDS; HETALS; BELGION;
CONPARATIVE BYVALUATIONS; UNSILICAL
CORD; PLACENTA

a) Policesen on foot patrol

b) Office workecrs in downtovn Houston
(control for (a)}

c) Garage attendants

d} nrderlies and custodians (control
for (b))

"7
Blood

(1§ Johnson, D.=.
Tillery, J.9.
Prevot, B.J.

1975

216 a) 23.1 ug/7100 ml
by 18.4 aug/100 wl
¢) 26.3 ug/100 =l
4} 21.3 ug/100 =l
e) 12.9 ug/100 m)
£) 11.9 ug/100 sl

a) ¥ot given
b) ¥ot given
c) Wot given
4) Mot given
e) Not given
f) Yot given

fraavay
£) Pemales living avay froa freevay
(control for (e})

Six gqroups, each of 26 individuals,
in the metropolitan area of Hoastorn,
7X, policemen on foot patrol, office
warrers ip downtown Houston, garage
attendants, orderlies and custodians,
fenales living within tvo blocks of a
freevay, and females living avay froms
a freavay.

CAIATUN; LRAD; TRACE BLEMENTS; TEXAS:
BLOND; URTRE; RAIR; PRCES; ZINC;
YANGAYPSS; COPPEBR; PLATIUUN;
PALLADIUY; 9YBTALS: AOTONOTIVE;
Or~TPATTIINAL HAZA®DS

AAS Zaployees in Carnace

b) Psployees in shop

c) Employees in of fice

d) Pamilies adjacent to smeltar

#) Control

718
Blood

83, 10
Controls

Levine, P.J.
*oore, R.M., Jr.
Mclater, G.D.
Rarthel, u.P.
Landcigan, °.J.
1976

a) 66-128 ug/100 nl
b) 80-85 ug/100 al
c) 83-76 ug/100 ml
d) Yot givpe
e) Mot given

a) 97 ug/100 al
b) 83 ug/100 ml
c) 60 ug/100 al
1) 25 ug/100 al
e) 19 ug/100 al

%aplovees at a lead scrap smelter in
Troy, Alabama. Six weambers of tvwo
fanilies vho resided S0 and WO
seters respectively from the samelter.
Tan adult volunteers vho resided
1.6-11.3 kilometers from the snelter.

Lead poisoning, lead colic, confusion
and hallucinations (lead
encephalopathyl .

LPA9 PNISONING; SMELTEBRS; BLOOD;
HAT®: WRYTHROCYTRS; PIPPHYRINS;
METABOLISN; DISBASRES; SOTILS;

YYGRPATION; LBAD; WILK; FETALS;
ANI1AL POPOLATYIONS; DICOPATIONAL
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Lead
7839-92-1

Pb
At® 207.2, up 327.8C, BP 1780 C, VP 1.77 mp Hg at 1000 C, 1 mm Hg at 970 C, 10 smn Hg at 1162 C
{CONTINUED)

TISSOE

EYPOSTURE ROGTE

ANALYTICAL
RETHOD

NONBER
JPF CASES

RANGE

ETIY

GENPRAL INPIRNATION

REPRRENCP

719
8lood

ASY

6

59-68 ug/100 =l

sot given

Analytical sethod, control valaes not
given.

Datr from 6 patients of the Childhood
Lead Clinic of the John P. Kennedy
Institate in Baltimore. Control data
lerivel fros irpatients (Pediatric
Clinical Pesearch Unit of the Johns
Yopkins Hospital) withoat
nearoloqical disorders. Controls
reaided in subardan areas ir nev
housing.

Hypecircitability, hyperactieity in 2
of § ajx children, disturbed heae
syathesis, altered catecholamine
aetaholisn.

8LO0D; NRINE; CHILDREN; LEAD; METALS;
HICB; NEUROLOGIC HAWYPESTATIONS;
HEHES; MABYLAND

Silbergeld, PE.K.
Chisolms, J.J., Jr.
1976

20
8lood

AAS

2

a) Vot given
b) Not given

a} 80 ag/100 =)
b) 82 ug/100 =l

a) child .

b} Adalt
2ther data given.

Sasples fros residents of Deaver,
Colorado, age range 1-82 yr, 39%
white, 1A% black, a2%
Sexican-American, 6.7 mean
residential years in area, ones case
of possible occupational exposure.

CADSBIUA; POPULATION EXPOSURE; HETALS;
COLORADO; SHELTEBS: AIR POLLUTION;
TOBACCOS; SHOKING; BLOOD;: ORINE

Wysovski, D.K.
tandrigan, P.J.
Perqason, S.¥.
Pontaine, R.E2,
Tsongas, T.A.
Porter, B.

1978

Kt
Blood

AAS

b 37

35

a) 0.028-0.072 ug/10 (Be9)
RBC

b} 0.021-0.076 ug/10 (Be9)
RBC

a) 0.086 ug/10 (E+9)
c

BB
b) 0.037 ug/10 (Ee9)
8BC

a) Haternal erythrocytes
b) Petal erythrocytes

qatched pairs of pregnant vosen and
their fetuses residing in or neac
Cleveland, Ohfo

Selections made vithout regard for
prenatal or intrapartus medical
probleas although indepth clinjical
{nformation wvas recorded.

Significant inhibition of ALAD in
both materual and fetal erythrocytes.

ERYTHROCYTES; PETUS; PHEGEANCY;
BYZYNES; OURBAN AREAS; POPULATION
ZXPOSURE; NETALS; LEAD; BLOOD; OHIO

Kuhnert, P.H.
frhard, P.
Kahnert, B.R.
1977
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a)
b)

89
90

a) <1-81 ag/100 ml
b) 0-3.87 ug/t00 md

- — S S e S R W W T . . — - — G S D D AR . A e = e e S . . L M S . e - - . S o S e o o W

a) 14.6 ug/100 =l
b} 0.83 ug/100 al

[L

XT
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a) Ann Arbor population

b) Yanomaso population

10 blood samples cross-checked using
atosic absorption shaved the anodic
stripping voltasmetry analyses had a
¢13.7% bias.

100 blood donors, 18-58 yr old, from
Ann Arbor, Bichigan. 137 Yanosamo
Indians froa Venezuela.

BLOOD; URINE; HAIR; VEWEZUELA;
YBRCORY; CADSIUM; LEAD; COPPER;
UBTALS: BICBIGAN

Hecker, L.H.
Allen, H.E.
Dinwman, B.D.
feel, J.V.
1978
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Lead
TINI9-92-1

4]
AtW 207.2, WP 327.8 C, BP 1780 C, ¥P 1.77 ua Hg at 1000 C, 1 na Hg at 970 C, 10 am Hg at 1160 C

(CONTINUED)

EXPOSSRE ROUTE ANALITICAL

4BTHOD

OP CASES

GENERAL TWNPORNATYON

REFPERENCE

Dithizone a)

b}

25
21

a) 10-25 n§/|oo al
b) 50-80 ug/100 ml

a) 20.8 ug/100 =l
b) 56.9 ug/100 al

a) Controls ’

b) Subjects

Children selected according to blood
Pb level, ¥o siguificaat difference
in protein, caloric or iron intake
betveen children with Pb poisoning
and controls.

Porty-six childcen, aged 28 to &7
months wvho wers patients at a
neighborhood health center. Sthaic
composition vas S51% Black, 38K
Spanish-surnawed, and 11X Caocasian.

LEAD; CHILDREN: DIETS; HNETALS; IPOW;
LEAD POTISONIMG; COMNECTICUT:; BLOOD

Hooty, J.

Perrand, C.P., Jr.
fHarrcis, P.

197S

Dithizone 1

(31

sanples)

12-82 ug/100 g

19.13 ug/100 g

The sample valae of 82 ug/100 g is an
outiying valee. If rejected, the
nean is 18,37 ag/100 g and range is
12 to 28 ug/100 g.

35 blood specimens obtained from a
voluntear donor in a single
collection.

BLOOD; LEBAD; YEASUREMENT AETHODS;
4ETALS; ORYO

Lerner, S.
1975

a)
b)

Sot given
Wot given

a) 35 ag/100 wl
b) 30 ug/100 al

a) fbysician
b) chila

vhysician and 3 yr old daughter
living in Past Moston, site of dense
traffic for alrcport, racetrack and
seashore.

Aathotr comaents, in letter to the
»Aitor, that anemia is common in
levels o? 37 to 60 ug/100 al, a level
not far resoved from that of hisself
and his Jdaughter.

LPAD; YOTALS: URBAN ARBAS;
SINACTINULATION: RALOND; ANSYIA; A\I®
POLLUTION: ADTOROTIV®; NASSACHOUSETTS

Epstein, P,
1978

726 AAS

Blood
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ot given
¥ot given
ot given
Not given

a) 38.00 ug/100
b) 85.09 ug/100
c) 56.83 ug/100
d) 86,75 uz/100

sl
sl
al
sl

.  — —— . ——— —— ——— - ——— — ————— . - - — " —— T _ - — ——— — 0 - " = - - - 5 - — - -

a) Rafore exposure

%) 1 aonth post-exporure
c) 7 months pont-exposurt
A} 9 asonths post-exposure

Samples froms vorkers esployed in
astorage battery plant in Italy.

No syeptoms of lead poisoning during
the study.

Inte of abnorsal metaphases, sostly
eith chromatid and one-break
chrovosone aberrations, vas
approxivately doubled after one month
ot work.

rasas
LPAD; INDUSTRIAL PLANTS; CHROMOSORAL

ARPOIRAPINNS; IVDUSTRIAL AYGIEWE;
URIVE: BLOOD; “ETALS: ITALY

- - - — . - o " - " - A s D . . A S e G D A e S e Y D S G A — - —— o S D G5 - |
- i - - - - —— - -

Fforni, A.
Casbiaghi, G.
Secchti, 3.C.
1975
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Lead
T7839-92-1
b

Atw 207.2, WP 327.8 C, BP 1730 C, YP 1.77 am Hg at 1000 C, 1 as Hg at 970 C, 10 mm Hg at 1150 C

(CORTINURD)

TISSOR

BXPOSJIRZ ROUYE

AMALYTICAL
HETROD

AUNBER
oF CASES

RANGE

NEAR

GEWEFAL THFORAATION

BEPEREHCE

Inbalation

Dithizone

a) 8
by 8

a) Wot given
b) Not given

a) 26.6 ug/100 =l
b) °7.82 ag/100 =l

Inhalation
Ingestion

AAS

a) 86
b) 78
ct &6
a 78

a) 40~69 ug/100 al
b) 1-39 ug/100 wl

c) 22~58 ug/100 =l
4) 15~39 ug/100 al

a) 86.3 ug/100 sl
b} 26.9 ng/100 sl
c) 83.5 ug/100 al
d) 26.5 ag/100 ml

a) roatrol group
b) Lead-poisoned group

sasples from print-shop vorkers in
Turkey, mean age of 35.8 years, mean
period of employmsent 20.7 years.

Lead-induced colic, metallic taste,
constipation, anorexia, arthralgia,
patesthesia, and headache vere
observed in lead-intoxicated vorkers.

Significant erythrocvtosis and
hypochrosia. Nean corpuscular Hl wvas
significantly lover than control
valaes.

Puses
LEAD; WETALS; PRINTIRG INDUSTRY;

INDUSTRIAL BNISSIONS; ANENIA; TUPKEY;
8L00D

Canberk, 1.
Sehirli, T.
Canberk, Y.
Koyuncuoglau, F.
1978

a) Lead-absorption groaup, 1972
b) Controls, 1972
c¢) Lead absorption groap, 1973
4) Comtrols, 1973

Sanples fros children betveen ages of
3 yr, 9 mo to 15 yr, 11 mo living
vithin 6.6 ks of a lead smelter in E}
Paso, Texas. Controls matched with
age, sex, socioceconosic stataus,
lenqth of residence in area and
lanquaqe spoken.

Chronic sbsorption say resalt in
subtle but statistically significant
impairsent of non-verbal cognitive
and perceptual-sotor skills.
flovever, impairsent could have
praeceded lead absorption.

Lead smelter

LEAD:; ABTALS; CHILDREN; SHELTRRS;
TEDUSTRTIAL EHMISSIONS; WBUROLOGIC
MANIPESYATIONS; PEWICTLLABINE; BLOOD;
PICA; TEXAS

Landrigan, P.J.
Baloh, R.W.
Barthel, W.F.
¥hitworth, R.H.
Staehling, W.W¥.
Rosenblum, B.F.
1975

ASY
AAS

a)y 192
b 273

a) Wot given
b) Not given

a) 33.1 ug/100 al
b) 27.0 ug/100 ml

a) Children of leadvorkers
b) Controls

Children {undetr 5 years old) of
battery factory leadvorkers. Control
children's parents vere not
leadvorkers. fothers also tested,
Battery factory near Manchester,
England.

LEAD; OCCOPATIONAL HATARDS; BLOOD;
IWDUSTRIAL PLANTS; CHILDREN;
BYOACCUMULATION; NETALS; AGE; ONITED
KINGDOA

Elvood, ¥.J.
Clayton, B.=.
Cox, BR.A.
Delves, FA.T.
King, B.
Balcolm, D.
Patcliffe, J.B.
Taylor, J.P.
1977
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¥ot given

0.178 ppm

10 sasples

PLATINUN; PALLADIUY; LEAD; HNETALS;
BLOOD; ORIWE; PECES: HAIR;
HEASUREBEWT BERTHODS; TRACE ELENENTS

o o . T D = > R A S " - - - - - -  —— > " T = - - -~ - - - - S = m = = - -t -

Tillery, J.B.
Johnson, D.E.
1975
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839-92-1
b

e
At¥ 207.2, WP 327.84 C, BP 1780 C, YP 1.77 sm Ag at 1000 C, 1 sm fg at 970 C, 10 am Hg at 1160 C

Yale vorkers, half of which were less
than 30 yr, oqually distridbuted as
vhite or black vace, carrently
enployed in 2 secondary lead
sselters, cControls vere 28 workers
tros naardby plants vith no known lead
exposIte.

Lead anewia, lead colic,
qastroincestinal sysptoss, central
nervous systea syaptoms, auscle and
doint pains, hypertension, ‘idney
diseanse. Yucldence of non~colic
abdowinal pain higher in control
qroap sselter workers.

Cell haaoglobin concentcation
correlated with both blood~lead and
7ep {zlnc protoporphyrin} lewls.
®esults shov that lead intibitg ub
syathesis bat not tad blood cell
prodaction,

Tndustrial asissions
TIT; CHITOODPPHYRINS; LPAD; WWPTALS;

AINTARISATOPS; NCTOPATIONAL HAZASDS;
SYRLTERS; WLOOD

Lilis, R

Selikorf, Y.J.
1070

(CONTINUED)
TISSUE 1 BXPOSURE ROUYE | AUALTTICAL ] BUBDBY i RANGE [ ] HEAW ] GEMERAL YNPORBATION ] REPERENCE
1 § ARTHOD | OFP CASES | 1 ] i
1 | i 1 1 ] |
| 1 [} [} | I {
731 [} | AAS 1 20 | 0.10-0.53 ug/g wet wt 1 0.29 ug/g wet wt | { Sumino, K.
Blood ] ] ] | | | ! hayakawa, K.
i ] 1 1 [l | Samples fros 30 cadavers in central ) Shidbata, T.
] ] 1 ] 1 { Japan, mean age of 39 yeara, extent | Kitasura, S.
1 ] 1 | { { of heavy metal exposure unknown. { 19715
{ 1 | | | {
| : I 1 i | MUTALS; ARSEWIC; BFRYLLIUS; BISWUTH; |
| 1 | 1 1 | CADHIOW: CHRONIUN; COBALT; COPPER; |
| 1 | \ 1 | WERCURY; NETHYL NERCURY CONPCUWDS; 1
| 1 \ 1 1 | SANGAMESE; %OLYBDENUS; WICKZL; LEAD; |
1 ) i i | ) ANTINONY; VAWADIUR; TINC; BRAIN; 1
i 1 i 1 1 | TRACHBA; LOYGS; ABART; LIVER; |
i 1 1 1 | | PANCREAS; SPLEEX; KTODNEYS; ALREWAL 1
1 ] { ] ] | GLANDS; INTESTINES:; TESTES: OVARIES; |
1 § 1 1 1 { YOUSCLES; SKIN; BLOOD; BONES; ADI®OS® |
] { ] ] ] | TISSOE; CADAVERS; JAPAF |
L} 1 | ] | : :
| [} i | |
732 ] | AAS 11 | a) Wot given 1 a) 260 ug/100 al | a) Yefore treatament | Thomasino, J.A.
Blood t 1 1 { b) 100-180 1g/100 =l { b) Wot given { b} puriang chelatiom with EDTA | Luroweste, %.
] 1 1 1 ) 55-60 ug/100 wl | c} Mot given { ¢} Dating Zinc sulfate adainistration | Brooks, S.%.
1 1 1 1 | | b) and c) estisated from graph. { patering, H.3.
1 | 1 { ] | Lernor, S.I.
i 1 1 i | A 3-yaar old wan vho had worked for | Tinelli, V.N.
f 1 1 1 1 5 mouths in a lead dattery factory 1 1877
1 | 1 1 1 and 25 vears previously as a spray |
1 1 1 1 1 painter using lead-based pailnts., {
\
: : : : : VYag1e pakns in extremities, easily {
| 1 1 ) i tatigeed, qenerallzed wveakness, ]
| | 1 1 1 headache, loss of appetite, 1
|
: : : : : 4ild nearopathy and syopathy |
!
: : : : : LEAD; WRIALS: ZINC; CASE HISTORI®S: ]
| 1 i 1 1 QCCUPATTONAL TAZARDS; YWNUSTRTAL |
' ' I 1 ] PLANTS: PAINTS; LBVULINIC ACIDS; [}
[} { 1 1 1 RYEYHRS:; BLIOD; BLOOD SEPUM; G>TEe; ]
i | I ] ! WATR !
[} ! [} [} [} - {
1 i ] | | |
733 1 | AAS | Approx | a) <60 ugral | a) Wot given a) Tontrols { Elsinger, J.
Blood I t | 150, 2a § b) > or = 60 ugral )} b) Mot given b) 77¢ of vorkers | Blumbderq, %.°.
i I | controls { ©) >80 ug/4l 1 ¢} W3t given c) 273 of vorkers |' Fischbein, 1\,
] [} [} 1 |
| 1 | 1 | !
I ' { | | !
| | ! 1 | |
| 1 I 1 1 !
] [} | i | |
| [} [} | | 1
| I 4 | | |
! I { | { 1
i | | i ] |
| 1 1 | | 1
| 1 I I 1 |
| [} 1 | | 1
| i | | 1 1
| ! | | | |
| | | [} 1 !
t 1 | | | [}
[} I I | I 1
[} [} I | | [}
[} | I 1 I |
| 1 | { { [}
I [} | i 1 1
{ 1 | | \ [}
| { | { | |
{ | | | | 1
| | | | | 1
| 1 i | | |
1 1 1 1 | '
{ | [ | | \
i | | I { 1

(WEXT PAGE)
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Lead

7839-92-1
Pb
AtV 207.2, WP 327.4 C, BP 1740 C, ¥YP 1.77 mm Hg at 1000 C, 1 as Hg at 970 C, 10 sm Hg at 1160 C
(CONTINUED)

{~ TISSUE | EXPOSURE ROGTE | AMALYTICAL T1TTTRUNBER | RANGE 1 REAN 1 GEWPBAL IvPORWATION ] FEPFOCUCY
1 | | HETAOD | OF TASES | 1 I |
! 1 b e loceee i { . { -
| { | 1 | ] { 1
1 13 i ] t a1 546 | a) < or = 29 ug/100 ml | a) Mot given | a) 39.3% with family of 8 or *or« I Stark, A\.D.
{ Blood | | I b) 282 | b} 30-39 ug/100 =l I b) Hot given t children ander 6 vr | *eigs, J.¥.
| | ! o 74 { ¢) >80 ug/100 al )} c) Mot given | b) 82,9t with faaily ol & or sorr { Fitch, R.P.
1 | | 1 | { | children 1nder 6 yr | Peloiime, E.F.
| l t 1 1 | | ¢} 17.9% with family of & or moce | 1978
i i ' 1 1 i | childcen under € yr |
| | | 1 1 1 | Strong association between °b and 1
! ! | ) | 0 | socloeconosic factors interfering |
: : i i 1 1 | with sapervision of small children \

[} | '
\ | i | : : : Sawples fros children 1-6 years old |
! ! ! 1 | i | living in lead-belt aceas of New 1
| | 1 1 I 1 | Haven, 7T 1
' ] | ] 1 | ' !
! ! ! f 1 \ { LPAD: YETALS: CHILDREN; BLOOD; |
§ 1 1 1 1 i | CONNRCTICNT |
| | ! oo I \ | P
" 1 ] t 1 1 i !
1 735 i | ! 1,369 I >or = 40 ug/100 al | Mot given { Levels in 53% of children 1-9% years { Landrigen, °.J.
| Blood 1 i I i 1 { 01 living within 1.6 ka of the | Gehlbach, S.v.
! 1 | 1 I | | smelter and in 18% of those living | Foseahlus, 9.°F.
1 1 1 ) | 1 | from 1.6-6.6 ks. Children in the | shoalts, J.4.
| [ | ] | 1 | first 1.6 k= with these blood levels | Candelaria, C.%.
! i | [} ] 1 } vere exposed to 6887 ppm Pb ir dust. | Rarthel, W.T.
! | 1 | 1 I | 0t all persons tested, °% had sisilar | Liddle, J.A.
| | ' 1 | 1 | values. ! Sarek, A\.L.
! 1 { t ' 1 1 { Staehling, B.S.
! | 1 1 | f { Randoa sample of persons of all ages | Sanders, J.F.
| | 1 | 1 { )} living near a lead-emitting smelter | 197%
: : : 1 1 | | in Pl Paso, Texas. (

! | 1 |
| | ! 1 | | : LEA®; YBTALS; SHELTERS; BLOOL; DUST: |
! ! 1 t I 1 { CHILOBEW 1
T : : ' e : -
| t

1 736 | Inhalation 1 AAS | a 22 | a) Wot given § a) 18.9 ug/i00 =l : a) Day Care children | Adebonojo, P.D.
| Blood | Ingestion i 1 B 15 | b) Not given { b} 32 ug/100 ml { b) Controls (Non-Day Care children) { Strahs, S.
: l' i | e} 13s | c) Not given | ¢} 28.7 ug/100 =l | ©) Controls (Commanity children). 1 1978

) [} ] | ] [}
| 1 [ | 1 | | Comparing ghetto children in Day Care |
| | | 1 i 1 | Centers with ones not in centers. i
| | [ | | ] | Age ranges: 12-35 months. ]
| 1 1 | 1 { i 1
I I | 1 1 | | Environsental pollution |
{ t t | [} | | Pica 1
] ] 1 1 ! 1 1 |
{ | | [} ] | | BLOOD; LBAD; METALS; CHILDREN; ORBAW
1 [} { i i 1 | AREAS ]
[} [} | [ S | ] 1 1

(NEXT PAGE)



Lead
7839-92-1

Ph
Aty 207.2, 8P 327.40 C, BP 1780 C, VP 1.77 ma Hg at 1000 C, 1 mm Hg at 970 C, 10 am Hg at 1160 C

(CONTINWOED)

8
a
]

BYPOSURE ROBTYE

ANALYTICAL
XETHOD

WOABER
OF CASES

RAVGE

GENEBAL IBPORNATION

REPERENCE

-
w
-~

8lood

Inhalation

LS

a) <80~ greater than 80

ug/100

b) <80-59 ug/100 al

al

a) Not g
b) NWot g

iven
iven

a) Sorkers, secondary Pb-sselters: 2

had <80 ug/100 ul, 3% had §0-59

ag/100 al, 75 had 60-79 ug/100 ml, &S

had >80 ug/100 el, 93 had >80 ag/100

sl at some time, over half the 93 had

repeated Pb >80 ug/100 ul,
biockenical and clinical findings
correlated with Pb levels

b} Controls: 10 had 80-59 uqg/100 ml,
18 had <08 ug/100 wml.

Vorkecrs fros 2 secondary sselting
plants. Various age groups,
Pb-exposare periods, both black and
vhite races. Controls 2 plants in
sase acea.

Reduced radial nerve-conduction
velocity was found in 46X of 138
Pb-exposed workers. Central nervous
systea syaptoms, suscle and joint
pain and/or soreness, and loss of
appstite and veight vere found ir a
celatively high proportion of the
vorkers. High zinc propoporphyrin
levels strongly correlated vith Pb
levels % duration of Pb-exposure,

RLOOD; LEAD: SHELTWRS; APTALS:
OCCUPATYONAL DISBASES;
GROTOPNIRPRAYPINS; 3INT; BFYTAWCYTIES;
LPAD POISONING: BRLOOD: ACCURATIONAL
SA7ARDS; METAL POTISONIRNG; NIEVOUS
SYST®X DISBASPS

Lilis, 8.
Pischbein, A.
Diamond, S.
Anderson, H.A.
Selikoff, I.J.
Plumberg, W.E.
2isinger, J.
1977

738
8lood

Inbalation
Ingestion

a) Wot
b ®ot
c) Wot
d) Mot
e} dNot
f) Not

given
given
given
given
given
given

a) S57-75
b} 80-55
e) 31-36
d4) 26-35
a} 17-25
f)y 2)-37

o e — - — - —— . . A S . . - - — - —— T D i S . - - - o - .-

ag/100
ug/100
ug/100
ag/100
ug/100
ag/100

a) 1 sile of Pb seelter

M 1-2.5 nile of Pb sselter

c) 2.5-6 sile of Pb smalter

4) 15-20 mile of °b swelter

e) ~hiliren living 85 miles from Pb
sseltec (Prisary contcols)

€) <hildren living at old °h aining
site (Secondacy controls)

VYeans are geosetric. Yore data {n
tables.

1147 children, aged 1-% yr, living
near 1 orisary lead smeltaer {n
noctharn Jdaho vere sacveyed in
Aggust 1972, 8lood lead laevels wvere
correlated with analvses ot
environasntal ssamples, social ani
aelical history, acd general
obscrvations of the hoae enviconment,

2risary lcad sselter

LEAD; RLOOD; CHILDPRY; LFAD
POTSONTNG; TNDUSTRIAL ENISSYORS;
INDUSTRIAL POLLUTYIOY; SYELTEES:
TOAY0; COYPARATYVP BVALUTIONS; DIST;
¥ETATS; \TR POLLUTIOVY

Yankel, A.J.

von linderen, I,
Rfaltec, S.D.

1077
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738
Blood

Ingestion

[}
1
|
1
|
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9-102 ag/100 =l

30 ug/10

(XBXT PASE)

0wl

childeean Ln Yewark, W3, 1-8 yr,
1iving in ucrban environment.

TANMETY; LTAD; ZINC; NRTALS; RLOOD:;
THYTIOOY: PAINTS; POPOULATION
2APISORE; UPBAY AREAS; NPE JURSrY

———— o

togden, J.D.
Sinaghk, v,p.
Joselow, r.w,
1974




Lead
7839-92-1

eb
Aty 207.2, WP 327.a C, BP 1780 C, VP 1.77 ma Hg at 1000 C, 1 ma Hg at 970 C, 10 am Ag at 1160 C
(CORTINUED)

TISSOE EXPOSURE ROUTE ARALYTICAL ARFRRLNCE

NETHCD

HONBER
OF CASSS

RARGE HEAN APMERAL TNPORYATION

780

Colorimetry
Blood

a) &0
b 5
c) 29

d 25

Plinit, “.lL.d.
King, °.
Valsh, D.B.
1%

a) 22.9 ug/100 =l
b) 31.8 ugs/100 sl
¢} 20.8 ug/100 =)
d) 24.08 1g/100 el

a) 12-81 ug/100 ml
b) 26-39 ug/100 =l
c) 12-41 ug/10% al
4) Mot given

a) Taxi drivers (vhole group)

b) Taxi dcivers vith lead plumhing at
hoan

c) Taxi drivers with copper plumbing
at hoae

4} Coatcols

(factory vorkers)

%ale taxi drivers, 25-f8 years of
aga, vho were refuelling at a central
“anchester depot.

LEAD; 4ETALS; OCCOPATIOYAL HAZARDS;
COPPER; LEYULINIC ACIDS; 2LOCD;
SHOKIN3; UNITED KINWGDOY; AUTCROTYVE

7M1
Blood

AAS a} 20

b 31

a) Wot given
b) ®ot given

a) 1.00 umol/l
h) 0.93 amol/l

a) Alcoholics
b) nelinguents and crisinals

Lob, M.
Desbasues, P.
1976

S1 pcisoners, 20 of vhom wvere
alcohols (mean age = 52 years). “ean
age of other 31 prisoners = 39 years

BLO0D; LEAD; METALS; ALCOROLYC
BEVERARES

782
Blood

AAS a) 78 a) Yot given a) 26.8 ug % Juseliags, R.T.
Lupovich, P.
Borlarty, B.

1975

8) 1=-2 vk betveen samples, macco
blood lLead of <80 ag €

cy 24 ¢) ¥ot given
4 9 d) Mot given a) 7.0 ug X lead of <NO ug %

¢) 1-2 vk betveen sasples, macro
blood lead of > or = 80 ug %

4) 0 wk between samples, macro blood
lead of > or = 80 ug %

Yalues are for aicro sinus macro
hlood lead. Contasination prodleas
in collection of micro samples.
Delves Nathod, micro-and Hessel
Yethod for macroanalysis.

LEAD; METALS; CHILDREW; BEASOREBNENT
YETHODS; BLOOD; COWNECTICUT

782
Blood

Ingestion AAS a) >80 ug %

b} >80 ug %

a) Mot given

a) Level of all children at
b} Rot given

initiation of study

b) Level of 50% of children 3 months
befare study, chelation therapy
required

Study indicates substantial exposure
due to ingestion of dast and dirt
rather than paint.

Lepov, f.Ll.
Bruckman, L.
Rabino, R.A.
narkowitz, S.
Gillette, .
Kapish, J.
1978

Samples from children in Connecticat,
average age 8 1/3 yr.

Ingestion of lsad-containing dirct

LEAD; METALS; CHRILDREN:; PICA; DUS?T;
PAINTS; POPULATION EBXPOSURE; BLOOD;
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Lead
7839-92-1

b
AtW 207.2, WP 327.8 C, BP 1780 C, YP 1.77 ua £g at 1000 C, 1 sm Hg at 970 C, 10 mm Hg at 1160 C
(CONTIWOED)

AMLYTICAL GENERAL INFORNATION

|
g
]

BXPOSURE ROUTE WOBDER BANGE HEA N BEPEREBNCE

or CASES

-3
-
»

a) S7 a) Not given
b) 28 b) ¥ot given
c) 24 ¢) Not given

a) 30.88 ug/100 =l
b) 35.11 ug/100 =l
e) 37.75 ug/100 ml

a) Toll booth at Tunnels entrance
b) Allston location, on HA turnpike
c) Veston location, Turnpike and
Boute 129

Burgess, W.A.
piberardinis, L.
Speizer, P.2.
1977

Blood

99 gen vorked at tunnel area as
tollmen-guards, electricinas or
saintenance persons, Others worked
as collectors at Allston and Weston
booths, 6 1/2-7 hrsday.

1 Autonotive oumissions

HAYR; AEALTH BATARDS; OCCUPATIOWAL
SABARDS; LEAD; HBETALS; BLOOD;
SHOKING; CARBOW IYORGANIC CONPOUNDS;
BYOACCUNOLATION; AIR POLLUTION;
AUTONOTIVE; BHASSACHUSBYTS

™ws
Blood

bithizone a) %ot given
b) ¥Ot given

c) Mot given

| a) 17 (q)
b) 31

c) 18

a) <1.43 umol/l
b) 1.98-3.08 umol/l
¢) > or = 3.82 usol/l

a) Slutatbione reductase (ASSG-R)
activity 0.98 anits/ul, S
aninolevelinic acid dehydratase
(ALA-D) activity 28.87 qnits/ml, free
sulfhydryl groaps (SR) 1.49 umol/aml
b} 3835-R 1.4R units/sl, ALA-D 10.85
anite/al, SH 1.06 amol/ml

c) 6556-% 1.90 anits/al, ALA-D 4.63
anits/al, S8 0.93 umol/aml

Howard, J.K.
1978

[}
[}

\n anspecified number of subjects
were vorkers fros a lead battery
factory

! LEAD; SETALS; ENTYAERS; 3LOOND;
EBRYTRRQCYTES; BYOACCUMULATION; OUBNITED
KI¥GDN"; NETABOLISY

(1>

786
8lood

80 7-66 ug % 28,3 ug % No positive relationship between

bload ¢h andl blood pressure was
fourd.

Fogan, W.J.
Wogan, 4.0,
chi, 2.1,

Covan, 0.
Sasvles fros 80 Nev %"anover County, 1978
worth ~arolina Children, t to 8 yrs
old, mean age 3.5 yrs, 29 black male,
39 hlack females, 3 vhite males, S
white fenales

LeAN; 9PTALS; “LOOD; MLNOD PREESSURY;
RYPERTENSYON; WORTHE CAQNLINA;
CRTLDBRER

ARS a) 25
b 50
c) 25

4 50

a) 16.2 ug/100 al
b) 15.3 ug/100 al
c) 13.8 ug/100 sl
d) 13.1 ug/100 al

a) ¥ot given
b) Mot given
c) Not given
d) ¥ot glven

a) vaternal blood, bdirth veights
<2500 q

b} Contrals, birth weights >2500 g

c) cord hlood, dirth velqghta <2500 g
d) rfontcols, birth waights >2500 g
nttf:r'ncel not significant at ©<0.0S
lavnl.

787
Blood

Pogden, J.D.
Thind, T.S.
Lourta, D.B.
Caterini, v,
1¢7g

’

¥onen aiviag bicth in Newark, w.J3.
Test and control groups satched for
age (19,4 and 19.R years), veights,
snoking hatits, ethnicity (RA4¥ black,
165 Rispanic) and socloaconomic
status.

FETALS; CO®PER: LEAD; IPON;
WAGNPSTOY; CALCTUN; BLOJD; TYPANTS

@ s - - —— A ——— - v T " = AR A " G = S I - v W i M b W e . — 0 S S s S S S E - - - R = - —

- - — - - - — . WS S o S S G W A A M e N M S S G S S S S G R S S S e G W i A S S SV TR GO0 S A D
A S S . W= R R S B . WD e S S S S T D . S T S T e S e e S S, S G G, Sl S e S G G S T Gy SO S e S D S S SR Sy S SO S Pt Y |

- - - am - > S D G D b M Mm e . n T e o S D ey - —— - — " —— T e T D W oo S —
- . - —— - ———— - - —— - -

t
I
{
|
{
{
I
|
1
i
!
1
[
!
]
|
f
|
!
|
\
|
[}
[
[
|
}
|
1
1
1
I
1
|
|
|
{
1
{
!
{
|
|
[
I
[
!
{
|
[}
{
i
|
f
]
!
1
1
1
{
[}
|
|}
|
1
|
{
f
1
|
1
|
|
i
{
|

1
{
1
|
I
|
1
1
1
|
|
1
|
1
(]
1
1
{
|
i
|
I
1
|
1
|
!
|
i
{]
|
1
1
[}
|
|
t
|
1
!
]
|
|
1
|
1
|
|
i

(MEXT PAGR)



Lead
7839-92-1

b
AtV 207.2, AP 327.8 C, BP 1700 C, VP 1.77 wa Hg at 1000 C, 1 ma

fig at 970 ¢, 10 mm Hg at 1160 C

(CONTINUED)

EXPOSURE ROOTE NONBER
9? CASES

ANALYTICAL
HETHOD

RAWNGE

HEAN

GFNESIL INPOPIATION

RPPEREFCE

'
1
*

a) Wot given
b} Wot given
c) Fot given

a) 83.8 ug/100 el
b} 53.8 ugs/100 =l
c) 26.% ug/100 al

a) ®zposare < 10 yr
b) ®xposure > 10 yr
c) Controls.

Proa secondary lead sselter wvorkers
(20¢ < 30 yr old, 52% 31-50 yr old
and 31% > SO yr old) and a control
groap (P¥ < 30 yr old, 62% I*+S0 yr
ald 20¢< > S0 ycr old).

Signiftcant inverse correlation
betveen hewoglobin and blood lead
lavels.

Smelter

YBTALS; LPAD: PLOOD; HRNOGLOBINS;
ANEBNIA

Li
ei
Bl
Fi
Se
19

iis, R.
singer, J.
usbecqg, V.
schbein, A.
likotf, I1.J.
R

Inhalation
Ingestion

AAS a) 27

n 32

a) 16-63 ug/100 ml
b) 8-55 ug/100 wl

a) 31.8 ug/100 ml
b) 21.72 ag/100 =l

s 89
49
89

28

Blood

29ge

a) Yot given
b) Mot given
c) Wot given
4d) Mot given

a) 32.3 ug/100
b) 37.9 ug/100
49.9 ug/100
d) 11.9 ag/100

al

al
al

a) Children of lead storage Lhattery
plant vorkers

b} Control qroup

Levels significantly different (°>
0.001).

Children (age 1-6 yr)
Dust froe parents' clothes

SBTALS: LEAD; BLOOD; CHILDEEN

vatson, ¥.#.
Vitherell, L.E.
Glguere, G.C.
1978

a) Average level in workers at time
of tests

b) Tise weighted average for the sase

qroup

c) Average marimos concentration for
the ssae grouwp

4) Controls

fionish vorkers (39 msena and 10
women, mean age 33) at a storage
battery plant or sachine shog.

The relationship betveen impaired
psychological pecforsance and blood
lead coscentration vas signiticant.
¥isual intelligence and visual sotor
faonction vere wost affected.

NETALS; LEAD; BLOOD; OCCOPATIONAL
HAZARDS

Aasnninen, 1.
Hernbecrg, S.
Hanterre, P.
Yesaato, R.
Jalkanen, 9.
1978

751
Blood

Ingestion
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a) ¥ot applicable
b} Mot applicable

a) 90 ug %
b) 70 ag %

e o i e o e e e e e — ——— — — —————————————m— ———m————————
2

a) Before therapy for poisoning
H0 After Ca-EDTA therapy

1 59-year-old vosan poisoned by the
lead in an herbal medication.

Insocania, irritability, diffese
pains.

Anenia, basophilic stippling,

erythroid hypecplasia of bone sarrow.

LEAD; HETALS; LEAD POISONING; CASE
BISTORIES; WLOOD; AWBNIA

e = = A = A . - o T = S S - . - . - - S S o T G e . R - - = - . = T W A e —m S . - - ——

Ka
19

lman, S.A.
xid
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Lead

given,

Author comment: About 1" of the work
torce is exposed to lead levels high
enongh to resdlt in hiochemical and,
possihly, neurslogical damage.

25 days

LEAD; METALS; INDOSTRTAL POLLUTION;
OCCUPATIOMAL HAZARDS: POOD
CQUTAMINATIONG; POPOULATION ERPOSURE;
HEALTA HAZAGDS; REVIEW: BLOOD; HAIR:
ORINE; TERTH; RONPS

1:39-92-1
4
AtR 207.2, HP 327.8M C, BP 1780 C, VP 1.77 an Bg at 1000 C, 1 mm Hg at 970 C, 10 an Bg at 1160 C
{CONTINURD)
TISSUE { EXPOSURE ROUTE | ANALYTICAL ] BUNBSER ] RAWGE 1 HEAW ] GENERAL INPOREATION ] BEPERENCE
1 ] HETHOD | OF CASES | ] t 1
{ ] | 1 | | {
[] 1 | 1 | | |
752 1 ] 1 6 )| 28~52 8g/100 al | Wot given | Alkyl lead vorkers, levels taken { Cope, R.F.
Blood [} ] [} [} | | weekly for 6 vk. Vo correlation { Pancamno, B.P.
] ] ] 1 t | between air and blood levels. { Binehart, ®.8.
] i ] | [ 1 { TerHaar, G.l.
= { { ] ] | { LEAD; OCCUPATIORAL HAZARDS; NPTALS; ) 1979
t ] ] ] ] { OCCUPATIONAL DISEASES; LEAD ]
[} | ] | [} | POYSONING; BLOOD; URYNZ; LEVULINIC ]
] t [} ] ] | ACIDS {
(] ! ] 1 1 1 {
[} | ] [} 1 [} 1
753 { Ingestion | AAS 1 192 { 7-83 ug/100 ml | 16.1 ug/sl { children, 1-12 yrs, 1977. V¥Wo | dorse, O.L.
¥lood [ | ) i 1 | correlation with levels in drinking | Vatson, W.¥.
I 1 i ] [} 1 wvater. | Bousworth, J.
! [} [] { 1 { § @itherell, L.E.
[} i | 1 | { children fros Bennington, Vermont | Landrigan, P.J.
1 ] { [} 1 | { 1979
] { 1 ] ] { LBAD; NETALS; LEAD POYSONING; BLOOD; |
1 [l | 1 ] { CRILDREN: VERAONT; DRINKING WATER ]
] (] 1 t 1 1 ]
) ] 1 ] { { ]
758 [} 1 ] 1 1 | Reviev { Baloh, B.W®.
Blood 1 | 1 i 1 | | 197
{ { ] ] ] | LEAD; ARTALS; BLOOD; TEETHA; PONES; ]
! [} ] ] | | HATR: URYIDP; IRASURERYRNET NRTHODS; 1
[} [} ] ] 1 : BTIOACCUNULATION: XETABOLISH; REVIEW t
[ 1 { | | \
| | ] t i | ]
755 f 1 ] 1 i | heview I Chisolam, J.J.
Blood { | | 1 | | 1 1976
] | 1 [} | | pecreased cognitive fanction, [l
] 1 ] | t | increase in behavioral abnormalities |
] [} [} | | { found in school-aged children with i
[} ] ] } | | andue exposure to lead. ]
] [} ] ] | | Reconsendations given for lead levels |
] 1 ] ] | | in paints to sinisize exposure. ]
[} 1 [} [} 1 { {
] ] ] ] ] | LEAD; YETALS; CHILDREN: BETAVIOR ]
] [} ] ) | | DISORORAS; RBUROLOGIC BABIPRSTATIONS; |
1 1 i i 1 { PAINTS; °ICA; HEALTH MATARDS; BLOOD: |
] ] ] 1 ] | REVIR® 1
] 1 1 | | { |
1 [} [} ! { | [}
756 ] 1 ] [} 1 1 Review { Grandjean, P.
slocod { 1 ] { [} : ‘wocault levels and exposare llaits 1 1978
] I | i | |
I { § [} | 1 |
{ ! | { ! | 1
i | \ 1 1 | 1
{ | [} [ i i |
i f | | \ i ]
[} { [| 1 ] i |
{ | [} [| | | |
1 i ] { | | |
] I | 1 1} t )
| | [} [| [} [ \
| ' i { | | |
1 | 1 i f ! 1
| ] | 1 ] 1 |
| 1 i I 1 | !

[NEXT PAGE)
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Lead
7839-92-1%

Pb
Ate 207.2, MP 327.4 C, BP 1780 C, ¥YP 1.77 am Hg at 1000 C, 1 as

Hg at 970 C, 10 we Hg at 1160 C

(CONTINUED)

A
a
=

BXPOSURE MDUTE AWALYTICAL

Times during and after exposure to
100 ug/day for 100 days.

Healthy males aged 25-52 yr.
BETALS; LEAD; INTEGUHNENT; HAIR; BLOOD

1 ] 1 I WUBBER | RANGE 1 NEAW h SENEBAL TNFORMATION | REPRRLCNCE
b b h HETHOD | OF cASEs ' \ !
[} [} | } [} 1 | |
1 i i 0 0 ' | '
| 757 { Inbalation | Ars | a) a0 1 &) 15.7-85.8 ug/100 sl | a) 26.8 ug/100 ml | a) <1 ka from Pb smelter | Roels, A.4.
{ 8lood | Ingestion ! i B 29 | b) 9.4-25.4 ag/100 =l 1 by 13.6 ug/7100 =l 1 b) 2.5 ks from Pb smolter | Puchet, J.P.
| [ 1 | c &S | €} 8.5-16.2 ug/100 sl | € 9.1 ug/100 al | c) Rural area {Controls) { Lauverys, P.
| | [ | | I 1 | Broaux, P.
! ! { | t | | children, aged 10-18 yr, living and { Claeys-Thorea, 7.
! ! ! | 1 1 | going to school less than 1 km fros a | Lafontaine, A.
! ! ! I 1 i | °b sselter, 1.5-2.5 kn from the Pb | van Overschelle, J.
| ! ! 1 i 1 | smelter, and i{n a rural area u ks { Verdayn, G.
I | | 1 | 1 | froa the center of Leuven, felqium. | 1978
| i 1 [} 1 i | Study was conducted 19 son after I
I | | I { 1 | pollation control seasures vere 1
| l | 1 | | | implemented. |
] 1 1 1 1 I 1 i
'l : : : 1 1 | Children seesed in good health. i
i i | ]
: : : : 1 I | Pb and C4 ewissions fros Pb smelter |
i | [} |
1 l 1 | | ] | LEAD; CADMIDA; METALS; SHELTERS; 1
1 { | ] | | | CHILDREW; BLOOD; URIWE; PHIYNES; |
\ ! ! { 1 L} | INDUSTRIAL BNISSIONS; AIR POLLUTION; |
: : : : : 1 | COMPABATIVE RVALUATIONS: BELGION 1
- | [} ]
] ! ! ! { { | ]
| 758 | | APDC-AIBK 19 § 0.3-2.9 amol/l 1 1.7 amol/lL | Lead vorkers i Araki, S.
| Blood { { AAS { ] | i 1 1978
‘ : : : : 1 { %ale volunteers, aged 21 to 63 yr. [}
| | [}
{ { { ! 1 | | LEAD; SETALS; COPROPORPHYRINS; URIYE; |
t ! { ] | f | BLOOD; BLOOD SERUM; PROTEINS 1
[ [ i [} ] | [} A e _—
{ f ! [} 1 | | |
| 759 ! { As {a ot { a) ¥ot given t a) 1.23 umol/l | a) Blood lead levels within 2 wk of | Moore, N.P.
{ Blood ] 1 1 b 36 I b) Wot given | b 1.01 weol/l { birth, for mentally retarded children (| Peredith, P.A.
] | 1 [l ] [] I b) 8lood lead levels vithin 2 wk of { Goldberg, A.
] i [ i ] { | birth, for controls 1 1977
[} t ] ] 1 ] { 8lood from P.K.U. cards used as |
: : : | | 1 | source. MNore data available. 1
i ] ) [ !
i : { } ] 1 { Saaples fros 77 Scottish children t
1 1 [] [} 1 [} [}
1 [} 1 | | I { Only cases of mental retardation of \
{ : [} [} ] | { unknown etiology vere used ]
] | ] ] ] | - |
1 } 1 [} ] 1 { LEAD; WETALS; BLOOD; INPANTS; 1
i { { ] 1 1 { CHILDREN; RETABDATION; SCOTLAND {
] { [} i [} I i |
[} [} [} [} ] | I ]
| 760 | Ingestion 1 s 13 | a) <0.03 ug/g | a) ¥ot given | a) 0-25 days ) Rabinowits, 6.
t Blood [} ] 1 { b) 0.03-0.07 ag/g | b) Wot given | b) 25-125 aays | Wetherill, G.
{ { | | t ) 0.005-0.0% nug/g {f c) Not given I ¢) 125-200 days | Kopple, J.
1 | ) 1 § 4) <0.005 ug/g 1 4) Wot given | 4) 200-360 days {1 1976
| { { [} ] | { |
] | I ] { [} | [}
| | ] 1 | | | [}
] ] 1 ] | t 1 1
{ ) ! I [} 1 | ]
t [} 1 I ] t ] ]
| 1 t 1 | ] | ]

- - . G . = " - T —— T > T o T T . . e e = T - - - — - - - .
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Lead

trcen workers repairing an elevated
rallros2d network {n Wew York City.

LPAD;. 27947 YRTALS: TRACE BLPR™NTS;:
PROTRYYS; PLOOD; OCCUPATIONAL
HAZARDS; v*¥ YOOK

7:39-92-1
AtV 207.2, 8P 327.8M C, BP 1780 C, VP 1.77 aa Hg at 1000 C, 1 ma Hg at 970 C, 10 am Hg at 1160 C
(CORTINUED)

|~ TISSUE [ EXPOSURE ROUTE | AMiTIciL | _WOWSER | WOE i NEAN 1 GEYERAL THFORMATION 1 REFERENCE
] ] 1 AETHOD { OFP CASEBS | { ] [}
I [} { ] 1 [} [} ]
] [] 1 { 1 [} { [} .
1 761 1 1 AS 1 a) 2 | a) Bot given | a) 69.3 ug/7100 al | a) Bxposure <0.1 yr I Lilis, R,
{ 8lood ] t 1 b 30 { b} ¥ot given 1 b) 65.8 ug/100 =l | b} ®xposece 0.3-0.9 yr | Pischdein, A.
] | [ 1 ¢) 58 § c) Wot given I ¢} 73.8 ug/100 =) | c) Exposare 1.0-2.9 yr { Pisinger, J.
| 1 l | 4 15 § &) Wot given | 4) 78.1 ug/100 al )\ 4) Bxposure >10 yr | Blamberg, V.E.
[l 1 | | & 21 | o) Mot given { e) 38.0 uz/100 =l | e} Conmntrols { Diamond, S$.J.
] i ] ] | £) ¥ot given | ] | Anderson, H.A.
[} 1 1 | | g) ¥ot given 1 | Secondary lead smelter workers | Rom, ¥,
t ] | ) ] ] | t Rice, C.
| [} [} 1 i | | Occupational exposuces <1 yr produced | Sarkozi, L.
(] 1 1 [] ] [} | sysptoss of lead toxicity including | Kon, S.
t 1 | [ [} | | C¥S and GI abnorsalities, muscle and | Selikoff, I.J.
| | ] | | t { joint pain, and lead colic. Cleveated | 1977
{ { 1 [} | | | dlood lead levels vere accoapanisd by |
i { [} { t | 1 low hemoglobin and high zinc ]
1 [} i - [} | | | protoporphyrin values. Long ters ]
} [} ] | ] | | exposure resulted in kidney damage, t
{ I ] ] ] 1 { hypertension and peripheral ]
i ! [} | ] 1 | nearopathy. 1
1 1 [ ! 1 1 | 1
1 1} ] | ] { | WMETALS; LELD; INDUSTRTAL POLLUTION; ]
] 1 ] 1 [] i { SWELTSRS; BLOOD ]
t 1 (] 1 1 ] ] )
{ t [} ] ) | | |
| 1601 1 | MAS | 305 | 0.2-5.3 amoles/l | Wot given f danish men occupationally exposed to { Srandjean, °.
| Blood [} ] ] ] | I eb. t 1970
I | I 1 { 1 f [}
[} 1 [} ] ] [] | PROTOPORPHYRINS: LEAD: OCCUPATIONAL ]
1 [} 1 | ] ] | HAZARDS; MEASUSENRNT WETHODS; 8LOOD: |
! ! ! ! { 1 | WENOGLOSTNS: WETABOLTTES; DBWNARK; \
1 [} ] [} ] ] i ADULTS t
[} ] (] o | 1 [} A 1 -
t { } I { | | 1
1 1660 ] 1 | 68 | 60 ugral { Wot given | Children with anemia. 3° of 63 | Szold, P.n.
1 ®lood | f i | 1 | hesoglobins <11 gs/4l, 3 of 3R had | 197
| | [} f 1 | | noreal sernms icon levels. I
] [} [} ] ] | { 1
| 1 1 | 1 1 | patients at Wilvankee Children's 1
1 [} | ] | | | Rospital. 1
I [} 1} ! 1 1 | 1
(] { 1 [} ] [} I LBAR; TTOVY; WENOGLOBINS; PROTETNS: 1
] 1 ] 1 ] | { YRTALS: ALNMD; BLOOD SWRU4; LPAD 1
1 | ! i ] | | POISOYTYG: WETAL POISOWING; CHILDRPY; |
] 1 ] ] | t | vis~owsIs ]
[] [ |} [ { [} | !
) ] { [} [} [} 1 1
) 1682 ] i AAS | a) T8 | a) 13.1-20.2 ag % { a) ¥ot given { a) Subucrban students ! ingle, ".A.
{ 8lood { I | b 73 [ b} 16.3-22.8 ug % ! b) Not given | ») 9rbae stedents { BeiIntire, %.S.
[} ] [} [} | Rangs of aeans 1 | Significant correlation of blood Pb 1 Colacci, A.v.
| 1 | [} 1 ] | and ?b {n exterior dust tracked into | 1°7%
] 1 [} 1 ] ] | the bome. Little or no correlation {
] I 1 ] [} [} | with air Pb, interior dust, food or ]
[} 1 | | ] | | water. Wo correlation with gross ]
f 1 f | ] 1 | avatladility of flaking paint. ]

I I [} 1 | | 1
: | 1 1 i [} | Students, aged 10-12 vr, residents of |
{ t I ] ] | 1 Neaha, w8 t
| | | 1 ) | 1 1
[ ] { [} | { | A=IALS; LEBAD; RLOAD; DUST:; SITLS: \
] ] | ] { ] | €C9ILDP2N; NPARASKA; \TR POLLUTIOW; ]
\ i i | i ’ | | ¥ATEY PILLOTION |
] [} 1 ] i [} { i
[l | 1 ] | | | 1
1 1716 ] | | 2R | 16-51 ugral | 26.9 ag/4l | Tron votrkers expomed to lead oxide. | Pischhein, \.
§ Blood f 1 ] { 1 | More data available. | Lilis, B,
I ! ! { 1 | | | 1977
! 1 1 1 ] | | i
] [} | ] | | | |
1 | 1 | | | { \
' 1 ] 1 | 1 ! 1
t { [} | [ | | |
] | ] | | { { |
1 i i | | 1
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Leadl
7839-92-1

Pb
AtW 207.2, %P 327.8 C, BP 1740 C, VP 1.77 sm Hg at 1900 C, | mm Hg at 970 C, 10 mm Ag at 1160 C
(CONTINUED)

TAMALYTICAL ITFOTERCE

NETHOD

| TISSUR EXPOSURE ROUTE

NUNBER
JF CASES

RANGE HEAR GeaRpALl THPORNATIOV

rolorimetry rendes, ".

1977

a) Wot given
b} Wot given
¢) Wot given
d} Wot given

a) 93.62 ag%
b) 52.63 ug%
c) 56.87 ug%
d) 88.23 ag%

a) Frposed smelter vorkers
h) Seelter vorter controls
c) ?Zxposed miners
4) %iner controls

dorkers in lead sselting plart and
lead wioers in A9razil.

Leal poisoning sysptoss ir ‘'exposed*
and fcontrol' groaps. 2ossible
masking of svaptows by parasitosis in
sajority of both gronps.

"exposed® and *controls’ had
henoglobin and hesatocrit lewls
helov those considered noreal in
developed areas.

LEAD; APTALS; BLOOD; TYOUSTRIAL
SOLLUTTON; NIPING; SHELTERS; BRAZIL;
INDUSTRIAL DISEASES; “2TAL POISONING;
InPECTION

Ingestion AAS a} Mot given
b) Mot given

c) Not given

a) 28.5 ug/190 ml
b) 41.5 ug/100 =l
c) S58.7 ug/t00 el

a) 72% carrently or previously ir
npoor” housing

b) 98% currently or previously in
"poor" housing

c) %% currently or previously in
*poor* housing

Sinter Levels

"poor® housing: peeling paint and/or
broken plaster

Rise in blood PD of 10 ug/100 ml or
greater from vinter to suamer
predictable in children ander 3 yr
and/or those exposed to paint or
plaster. Other data and statistics

wcCusker, J.
1979

70% Black, 29% Spanish-American, 73%
fron families on velfare
Ages 10 so - 12 yr.

Paint or plaster
AGE; CRILDREW; BLOOD; LEAD; NKETALS:

WUTRITYOWAL DISORDERS; PICA; PAINTS;
NER YORK

1762
8lood

Ingestion S a} 12-29 ugr/100 al
b) 20-89 ug/100 »l
c)

50-67 ug/100 el

a) Wot given
b) %ot given
c) W5t given

a) 56% exhibited pica

b} 9a% exhibited pica

c) 93% exhidbited pica

Ioverss correlation between Ca intake
and blood Pb.

Johnson, R.”.
Tenuta, K.
1979

43 children, 1-6 yr old from section
of ailvaukee, Wiscoosin containing
95% of the Pb poisoning cases. 35
blacks, % Hexican Americans, 3
Caucasiann, 1 Puerto Rican. HNany
households had paint with high Pb.

Relative decrease in height
percentile with increasing blood Pb.
¥one of subjects treated for Pb
toxicity.

Paint

PICA; LEAD POISORING; PAXNTS;
BUTRITIONAL DEPICIERCIRS; TRACE
BLENBNTS; ZINC; BLOOD; DIBYS;:
CHILDREN; WXSCOWSIN; HETALS

e e e o e e o e . o o . = m T = o T - . s = = = - = = S e B2k B e > i - = o = o = T s = = = n - = = e = = - - ——— -
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Lead

¢33 and selenide dust, sose soluble
<4 coapounds. ®atient treated for ™
poisoning in 1965,

Lassitude, insomnia, lightheadedness,
headache, muscle aches, joint pain,
paresthesia in tingers, impotencs,
signiZicant welight loss.

1114 liver enlarqgemsen* vith posaihle
cicrhotic pattern and calclfiel
jranaloma on left lung.

Odccupational

YPLALS; CAD®ICY; LEAD; SEL3INIONW;
2INC; WLOOD; URTNE; FIDARYS; NETAL
ANI30RING; OCCUPATIVNAL HALZARDS;
ARILTS

7839-92-1
b
AtW 207.2, #P 327.8 C, BP 1780 C, VP 1.77 am Hg at 1000 C, 1 um Hg at 270 C, 10 =m Hg at 1160 C
(CORTINOED)
TISSOR t EXPOSURE ROUTE | AUALYTICAL t WUARER [] RANGE ] HEBAN 1 GEWERAL IFFORNATION [} REFPERENCE ]
] ] HRTHOD { OPF cCasSBS | t ] | ]
] ] ] 1 { 1 1 [}
| { [} { 1 i 1 1
1812 | 1 AAS | 661 | 12-73 ag/100 8l | Wot given i | Uehkeri, K.A. ]
%lood 1 1 | i 1 i |\ Bomanovski, 4. i
] \ | { | | Children, outpatients in Nontreal, | Smallbons, B. 1
: : : : | : Canada, most 3-7 yr old. | 1976 i
1 | ]
: : : : 1 | WETALS; LEAD; BLOOD; CHILDREN; CAWADA | 1
| . | 1 ]
| | 1 | | 1 [ ]
1813 | { AAS {a 37 {f 8) 19.7-81.1 ag/100 al | 1) 30.1 ug/100 sl | a) Children at school < 1 km fros | Roels, H. 1
B8lood ] ] | b 18 | b) 18.9-27.6 ug/100 al | b) 2%.1 ug/100 sl 1 smelter { Buachet, J. ]
| { e 92 j c) 8.7-15.6 ug/100 m) | ¢ 9.4 ug/7100 =l | b) Children at school 2.5 ka from | Lauwerys, PB. i
f | { [} | | smelter | Habermonmt, . '
1 1 ! | 1 | ¢y children at school in rural | Brumax, P, ]
| 1 1 1 ] | nonindustrialized area. | Claeys-Thoresa, F. ]
| | { | | { 1 Lafontaine, A. ]
{ [} i | § { selgius children, ages 10-15 yr. | Overschelde, J.V. 1
| 1 A 1 1 1 | 1976 h
| 1 | { ! | Lead smelter { |
| 1 ] | | | | 1
1 1 | [} } | NPTALS; LPAD; RLOOD; SHEZLTERS; ] ]
1 | ] | { | CHILDREN; ADALESCYYTS; 3PLGIUY; i 1
: : : : 1 : TUDUSTRIAL AREAS; BURAL ARBAS 1 1
—— | - (
| 1 [} | ! | ] :
1918 1 1 MS f ar 30 1 a) 5.0-10.2 ugs4l | &) B.3 ugral | a) Rural population, sinimal exposure | Vada, 0. 1
8lood | [} I b 32 I b) 9.0-17.0 ugral { b} 12.8 ugrdl | b) Jcban dwellers, no occupational t Takeo, K. |
1 ] { ¢ 20 | ¢} 14,5-36.5 ugral 1 c) 26.5 ugrdl | exposure { Yano, Y. 1
[ ! | 1 1 | ¢) Individuals, soderate occupational | Tetsa, O. i
! ! 1 1 t | expasace { Magahashi, 1. 1
' ] | { ' 1 1 Seki, H. 1
[} | [ ] 1 { 10 families. (parents vith Y child) { 1976 1
1 1 1 ] | | from village north of Tokyo, 10 ] 1 [XY
1 t ] { | | families (pacrents with 1-2 children) | 1 ~
I | I ! | | Ccom acban Tokyo, 27 wale 1 1
| : | | | | lens-mannfactearers in Pnkyo. | 1
) [} i 1 i [} L}
: |, 1 1 I | o clinical evidence of Pb poisoning. | t
1 ] | | [}
' ! t t ! | YwrAlS; LEAD: OLOOT: L®AD POTSONING; | ',
1 1 I | | | POYTHYITYTES; UNIYIRS; ADULTS; ) 1\
! ! | [} [} { CRILDREN; JAPAN; OCCUPATIONAL ] 1
1 : | i { | 43ZARDS; RORIL \REBAS: ORBANW APEAS I 1
[} ] ! | . | P | 1
| 1 ) 1 1 { { 1
1953 1 1 1 | Mot appicable { 33 ug/N00 g | tugust 197° | Lecmer, S. 1
Blood ] | ! I ] 1 { Hong, C.D. 1
{ | i f ) ) u9-yr-o0ld chemical plant vorker (from ) Povisn, °.-~, 1
1 1 [ 1 1 | 1966 to 1975) exposed primarily to | 1070 \
[} | { 1 | ! { !
[} | | ] 1 1 | i
1 1 ‘ i t 1 { |
| i t ! [} i 1 |
[} | i 1 | 1 | 1
| t | [} [} | i 1
| i [} | [} { 1 [}
| | | | | 1 [} §
{ | { i } ' ! 1
[} [} | | | | [} |
[} 1 | ] 1 1 1 1
[] 1 1 ] \ ] | i
0 1 ] ] | 1 ' 1
[} | ! [} i 1 | 1
t l ( ( ] 1 ( 1
[} ] { i | | i [}
| 1 I 1 | \ 1 '
1 1 t [} { 1 1 '
i | ! ( ] 1 1 i
1 1 ] ] | [ | |
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Lead

protoporphyrin but not with urinarcy

Harrison, H.V.
ALA, arinary Pb, or chelatable Pb.

1975

Children ic prospective screening
l‘ag?’g:u at J.P. Kennedy Institate in

LEAD; LEAD POISONIVWG; METALS; SETAL
POISONYNG; CONPARATIVE EVALUATIONS;
SARYLAND; WEASOURZRENT NERTHOOS

IN39~-92-1
4]
Atw 207.2, %P 327.8 C, BP 1780 C, VP 1.77 ma fig at 1000 C, 1 ma Hg at 970 C, 10 am Rg at 1160 C
(CONTINOED)

| TISSUE { EXPOSUR® ROUTE | ANALYTICAL i WumBER | RANGE 1 HEAN ] GPNERAL THNPORMATTION { REPRTEMCE
{ 1 1 HETAOD | OP CASES | { } !
] 4 ——l i ] | | 1 ———
i ] | | 1 | ! |
| 1962 { | MS | ay 57 | a) Wot given | a) 139 ppd | a) nales | 7Tielhais, B.L.
1 Blood | 1 i b 51 I b) Mot given I b 112 ppb | b) Pesales not asing oral | del rastilho, .
! | | j c) 8Ss | c) ¥Wot given f ) 130 ppb | contraceptives | Berber, P.P.Y.
| ' 1 | 4) &3 | 4) ¥ot given | 4) 143 ppb | ¢) Pesales using oral contraceptives | Wibow>, A.A.E,
1 | | 1 e 29 | @ 73-191 ppb | e 119 ppb | 4) Yale studeats of similar age 1 1979
[} | 1 ) £} 1° | £y 97-289 ppd t £) 155 ppd { @) 9-3 vr old hospital patients |
| t 1 19 1 { g) 123-327 ppb 1 9) 196 ppb | €) 8=6 yr old hospital patients |
1 | | I b 56 | h) 58-383 ppd 1 h) 147 ppb { g) vesldents <! ka fros secondary Pb |
[} | ] [ E) | 1) 85-262 ppb I i} 119 ppd | smeltec and aged 2-1 yr |
! | | I { J) 148-772 ppbd 1 1) Yot given | h) Residents 1-2 X from secondary Pb |
1 1 1 1K 11 f k}y 101-900 ppd t k) Not given { sselter and aged 2-3 vr |
| [ 1 1L 36 | 1) ¥ot given t 1) 127 ppd | 1) nesidents >2 ka from secondary % |
1 | | 1w 8 | m} Mot given | =) 138 ppb | smelter and aged 2-3 yr |
| 1 { [ VI i n) Mot given | B) 163 ppb { J) vorkecs, car factory 1
! | 1 | o) 58 | o) Yot given 1 o) 128 ppb | k) Workecs, secondary ®b smeltec '
| | 1 1 p 23 | p) Wot given 1 p) 138 ppb | 1) vonswokiug males I
! 1 ] 19 M 1 g) Mot given 1 q) 159 ppb { ) %ale smokers: 1-9 cigarettes/day 1
l i ) 1) 3 | £} ¥ot gliven { ) 190 ppb { o) %ale smokers: 10-19 cigarettes/day |
| | | I 1 | { o) Wonsmoking fesales 1
] | [} i [} 1 | p) vemale suokers: 1-9 cigarettes/day |
| i 1 ] { 1 ! q) vesale sackers |
1 | | { i i | 10-19 cigarettes/day |
! ! | i 1 1 | t) Pesale smokers: 20 or more 1
1 [ 1 t | ] | cigacettes/day {
] | 1 ] i 1 | )
: : | { 1 { { Datch subjects aged 2 mo or older. |

1 | { [} i [
{ 1 | [| ] I | YRTALS: CADNXIUN; COPPER; IROW; LEAD:; ]
| | ] ] t 1 | WANGAYES®2:; TINC; BIOOD:; BLOOD SEZRIW: |
1 | 1 { | { N | SNOKING: ORAL CONTRACEPTIVES; 1
i [} 1 ) [} [} ’ { IYOOSTRIBS; SHELT®RS: ADOLTS;: ]
] ] ] { i I | ZAILDRE®; SEX; BETHRRLAWDS []
i 1 1 ] 1 1 [} 1
{ { | 1 i | 1 ]
1 2009 1 { 1 1 [} | Review | Sharrett, A.%.
[ Blood { | 1 ] { | 1 1977
1 | ] i 1 ] | WAGNESTIUN: LEAD; EZINC: METALS:; TPACE |
t ] ] ] ] 1 { ULEAPRY¥TS; DRISKING WATER; BLOOD; ]
1 | 1 | ! t | 8LOOD SENUM; AEART:; BONES; UWITED |
1 | [} i [} ] | KINGDON; CAWADA; UWITED STATES; ]
{ 1 | { { { | PIDLAND 1
1 ] ] ] 1 | { |
1 | 1 1 i | | \
1 2023 [} { AAS )18 | 33-68 0vg/100 al | Wot given | children ages 13-67 mo. Valoes { Chisols, J.J., Jr.
{ Blood ] ] { ] : : correlated with erythrocyte | Barrett, 4.9,
{ 1 i i | f
\ { 1 i ! { 0 1
i i ' 1 ( ( { )
1 | ] I I l t '
1 1 ] 1 i 1 1 H
t i i ! ! t ( i
i ] [} i ) ] 1 1
1 ] 1 | | | | t
i 1 1 | | 1 { '
1 1 1 ! I ! i f
1 1 { { ! l t i
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Lead
7839-92-1
Pb

AtV 207.2, BP 327.8 C, BP 1780 C, VP 1.77 mn Hg at

EXPOSORE EDOTE

1000 C, t an

8g at 970 C, 10 am Hg at 1160 C

{CONTINUED)

AMITIIeL

YETHOD

WOHBER
OPF CASES

GEVEEAL INPORBATION

BREPESESCE

a)
b)

172
199
191
163
198
89

a) Mot
b) ¥ot
c} Mot
d) wot
a) WNot
f) ¥ot

applicable
applicable
applicable
applicable
applicable
applicable

a) 98.8%
by 75%
c) 28%
4) 26%

B 1-2%

a) N=1.6 k=

b) 1.6~8.0 kn

c) 8,0-10.0 km

4) 10.0-28,0 ka

e) 28.0-32.0 ka

f) Coatrol (72 k)

Yalues are ¥ with 80 ug/4l1 Pb or
higher by distance fros sselter.
Blood Cd, Sb, and As not correlated
vith distance from sselter.

Children livimg near a prisacy lead
suelter, and controls, all 1-9 yr of
age.

o frank neurologic abnorsalities in
202 studied.

Pree erythrocyte protoporphyrin
correlated and hematocrit negatively
correlated with blood lead. ¥o
pathologlic nerve conduction
velocities.

lead saslter
LYAD; IOANO; CHILDREN; CORPABATIVE

TYALUATIONS: BLOOD; ANBHNIN;
NBUROLOGIC ARNIPESTATIONS

Landrigan, P.J.
Baker, ®.l., Jr.
Peldman, R.G.
Cox, D.H.

?den, K.V,
Orenstein, ¥.A.
Hather, J.A.
Yankel, A.J.

von Lindern, I.8.
197¢

a)
b)

53
&5

a) 10-78 ug/100 ml

b} Not

given

a) 26 (So=11) ug/100

a) Occipationally exposed to Pb

b) Controls

Log erythrocyte ALA-dehydratase
inversely correlated with blood Pb.
Log ecythrocyte Protopocrphyrin
directly vrelated tc blood Pb. Wo
difterence mean urinary ALA, exposed
vetrsas controls.

Rorkers occapationally exposed to
leal in a polyvinyl chloride factory
for 3-18 yr. Healthy unexposed
controls.

LBAD: JAPAW; OCCUPATIONNL HAZA\RDS;
COYPARATIVE WYALUATIONS; ALOOD;
WETALS

Tomokani, K.
Ogata, N.
19%

[
|
|
]
I
|
|
[}
[}
1
|
|
[}
[}
1
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1
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1
1
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{
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1
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]
|
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i
1
t
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1
(
1
|
i
1
1
)
1
]
{
'
[}
{
|
1
t
!
1
{
|
|
{
|
1
i
]
{
1
|

AAS

a) 22
b 37

a) 0.5-1.3 amal/)

b) 0.6-

8.2 umol/l

a) 0.9 amol/l
b} 2.2 umoll

]
1
)
]
[}
i
1
t
|
!
1
1
\
1
1
I
[}
|
|
|
1
|
|
1
|
|
|
]
|
|
|
|
]
|
|
|
[}
§ b) 10 (Sb=2) ug/100
{ ul
|
|
|
|
|
|
\
|
|
[}
1
|
|
i
|
i
i
{ Nedians.
|
1
[}
]
|
|
'
|
|
|
|
\
|
i
I
|
|
|
1
\
!

a4) rontrols, no known occupational
exposure

b) fOccupational exposure fros 1 wonth
to 25 yr.

Contcols, aqed 18-38% yr, esployed in
alll processing edible ofls and fatty
acids. Exposed factory wvorkers, aged
19-50 yr, enployed in battery
factory, radiator cepair shop,
lead-rolllng will, cable
wanatacturing.

osychological tests of exposed group:
Jtfficulty in transfercing satecial
¢rov shoct-terx to long term aesory,
depressed psychomotor speed, some
{wpaicrwent of cognitive €anctions.

YPTALS; LPAD; 2L070; HAIR;
ICCIPATIINAL HATARDS; CONDARATLIVE
PYALUATIONS; SYPERTYWNTAL PSYCHOLORY;
ADILTS; DPEMAPK

G . - G P b . T D i S D G D S Gt e S e P S S S s S D NR W MR G P - MR e S v N o D S e e S S e D M SN M M S A N . EE e e

Grandjean, P.
Acavig, ®,
Beckaann, J.
1978
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Lead
7839-92-1
b
AtW 207.2, AP 327.8 C, BP 1740 C, VP 1.77 am Hg at 1000 C, 1 am Hqg at 970 C, 10 mm Hg at 1160 C

l

(CoNTINORD)

BXPOSURE ROUTE

ANMALYTICAL
NETHOD

ROnBER
JP CAS®S

BANGE

GRNPRAL IYPIRWATIOW

BUPEPNCP

2288
Blood

71~138 ug/100 al

99.7 ag/100 =l

|

\11 had clinical signs of Pb
polxoning.

®*splovees of ship-wrecking yacd in
Gatehorq, Swveden, for 6 vk-20 yr,
aged 26-R6 yr.

VYeight loss, abdominal pain,
constipation and/orv 4diarchea,
Catigum, cramps, vomiting

0l steel ship-halls
SETALS; L*\D; BLOOD; URINE; ADILYS;

ACCHPATIONAL AQZARDS: C\SE HISTOPI®S;
SREDER

Craser, K.
Goyer, B.A.
Jagenburg, S.
¥ilsoa, F.H.

1

978

2292
#lood

Ingestion

Mot applicable

80 ung/dl

2335
Blood

Ingestion

a) ¥ot applicable
by dot applicable
¢) ot applicable
d) ot applicable

a) 70 ag/100 sl
b) 118 ag/100 sl
c) 79 ug/100 =l

<6 mo old infant admitted to hospital
in wr cicy.

Seiznces, listlessness, poor feeding,
focal sioving and tare sharp vaves in
laeft postero—-lateral area as shown by
slectroencephalogram, irritability

Basophilic stippling of red tlood
cells, elevated free erythrocyte
protoporphyrin

Parthenvare pitcher

ABTALS: LBAD; BLOOD; INPANTS; NEE
YORK

]
1

itarz, A.L.
978

- . A . T A — - - - - M e A S S W o = D n . -

a) Time of adsission

b) 20 sonths after adaission
Cc) 28 wsonths after eadaission
4) 36 wonths after admission

| Vedeen, 8.°P.
| Ballik, O.K.
{ Bataman, V.

{ Bogden, J.D.

1 1978

Black voman aged 86 yr from Jersey
City, W

Pulse cate of 106/win, grade I/ VY
sidsystolic ejeaction muraur, gqrand
sal seizure

Aneaia, Bncephalopathy, lead
sephropathy, vitiligo and’
hyperpigaentation of guas, pale
conjectivas, sterus enlarged with
fibroayonata.

Soil

LEAD; TRON; METALS; BLOOD; BlOOD
SERO®; LEAD POISONWING; AWEMXA; ¥EBR®
JERSEY; WBUROLOGIC WAWIPESTATIONS;
WBRVOUS SYSTES PISEASES; URINE

2338
Blood

Ingestion

1
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I
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t
|
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]
[
|
1
1
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96~120 ug/100 al
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{
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|
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{ 4 72 ug/100 ag
|

|

|

|

{

!

[}

{

1

[}

[}

|

[}

|

|

|

{

{

|

{

[}

|

1 108 ag/100 =l
I
[}
|
|
|
|
|
]
{
|
[}
|
i
[}
L}
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Patient aged 28 living in ®Britain had | Brearley, R.L.

purchased aphrodisiacs fros

{ Porsythe, A.B8.

Sangladesh. 1 1978

Constipation, precordial pain,
genecalized paln, colicky loin pain,
nausea, and vomitiung

Intestinal ileus, siderodlastic
anesia

Aphrodisiac compounds

LEAD; HETALS; LEAD POISONING; UNITED
KTNGDON; BLOOD; URINE; BLOOD SESOR

- . . S S - T m A v W WA A T A A . s - G - W - T T S - D = - - ———
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Lead
7839-92-1
1]

At 207.2, WP 327.8 C, BP 1780 C, VP 1.77 mum Hg at 1000 C, 1 nm Hg at 970 C, 10 as Hg at 1160 C

(CONTINURD)

2XPOSURE ROUTE

ANALYTICAL
HETEOD

NUSBER
OF CASES

BANGE

GEVERAL IWFORNAYION

AEPRREACE

Inhalation

a) 36-118 ugMl
b) 840-177 ugAl
c) <10-50 ugs4l

a) Mot given
b} ®Est given
c) ¥Wot given

a) Patient t adaitted to hospital 3
times in 11 months. HSaximus value
and death followed third admission
b) Patient 2 adnitted to hospltal
tuice

c) Canadian Indian children

Patients 1 and 2, 18 and 16 yr old

males, respectively, with history of

frequent gasoline saniffing, from
Shamattava Indian Peservation in

. Sortheastern #anitoba, Canada.

Children aged 9-17 yr from Little
Grand Rapids Indian resecvation in
Zastera Sanitoba, Canada, with
history of sultiple sajor social
probleas.

Pisorientation, tremors, ataxic gqait,

hallucinations, sleeplessness,
hypotension, apnea, fever, cardiac
arrest

sasophilic stippling of ®8C'S

Tetrasthyl lead

NETALS: LEAD; GASOLI¥®; LEAD ORGANIC

CONPOUNDS: LEAD CONPOTUDS; BLOOD;

HETAL POISONING; LEAD POYSONING; DROUG

ABUSE; CASE HISTORIES: ADOLBSCENTS;
CSTLDREW; CAWADA

Poeckx, B.L.
Postl, B.
Coodin, P.J.

1977

|

[}
1
|
|
1
|
|
[}
{
1
|
|
1
1
1
t
1
1
]
{
|
i
1
{
[}
{
[}
t
1
[}
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!
1
|
1
1
]
{
|
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|
1
|
{
|
1
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1
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ALS
ASY

20
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70-130 ug/100 =)

ot jiven

- - — - — D - — —— - —— . —— - - G - — T ———— o —— - - - " -
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sigor nearclogical and histological
abnormalities noted bad little
celation to blood lead levels.

sorkers in lead suelting ard refining

plant La Densark.

1 vith history of chronic exposure
had colic and high bdlood lead, and
lov hesoglobin, plus signs of lead
nsuropathy. Beurological
abnormalities belov point ot
neutopathy, found in 7 of 20 sen.

Slight increase in Cihers with
parsnodal remymllnation. Sowe
faternodes of ssall dlamnster,
possibly macking ooset of priwary
denyelination or of axonal damage.

Lead suelting and refinirg
PLOND; DENNARK: L®AD; YRTALS:

WROPOLAGIC YANIPESTATIONS;
OCCHPATIONAL HAZARDS; SNELTTRS

o O — i —— " i - —a > G R = e = = - . G W . - D - — o — . i S Y oy

Ruchthal, F.
Behse, ¥.

1970

(MEXT PAGE)
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focreasing age.

Saaples from sutopsies from the
Cincinnati area (1969-1971) of &6
vhite males, aged 20-8%4 yr. 19
traunatic deaths, 6 Qeaths due to
drugs or carbon monoxide, 21 deaths
dae to aedical causes.

LEAD; NETALS; RONES; ADIPOSE TISSUE;
ORINE; HUSCLES; INTESTINRS; HEARY;
SKIN; BLADDER; STOHACH: BRAIN;
TESTES; THYROXD GLANDS: PROSTATE;
BLOOD; ADRENAL GLANDS; LUNGS; SPLEEN;
PANCREAS; KIDWEYS; LIVER; AOBTA;
AOTOPSIES: OHIO; BIOACCURULAYION

Pfitzer, E.A.
Yeager, D.W.
Kehoe, ER.A.
1975

Lead
T839-92-1
1:4]
At¥ 207.2, WP 327.4 C, BP 1780 C, VP 1.77 am Hg at 1000 C, 1 sm Hg at 970 C, 10 aw Hg &t 1160 C
{CoNTINUED)

t_ TISSOE | EXPOSURE ROOTE | ANALYTICAL 1 NUMBER | RANGE 1 NEAN -7 GEVERAL TWNPORWATION 1 IEFERENCE
] 1. t RETHOD { OP CaseEs 1 ] ]
| 1 | 1 ] ] N 1
] ] 1 [} | { ' |
| 2687 { Inhalation | MAS I a) mot 1 a) 53-78 ugrdl | a) 60 agral | a) ririag range 1 instructors | rischbelin, 1.
§ Blood 1 { { given | b) 8A-77 ugydl I b) 56 ugr/a8l t b) Piring range 2 instructors { Bice, C.
1 ] 1 { b) Mot | ¢} 29-53 ugrzal | ¢} 35 augr4l {1 c) Piring range 3 instractors { Sarkozi, L.
{ { { { given { d) < 80-87 ugr4l { d) ¥ot given { 4) PFirearas instructors { Kon, S.4.
] 1 ! { ¢} ¥ot | @) less than 20 to > or = | e) 31.9 ugrsdal { e) Pirearas instructors, after | Pectrocci, M.
| 1 | | given | 60 ugsal 1 £) 81.2 ugs4l | outdoor training period | Selikoff, 1.J.
1 { 1 { 4) 40-68 ! £) less than 20 to > or = | | £) Pirearms instructors, after irdoor | 1979
| l ( | @ 23 1 60 ugrdl I { training period |
1 1 | 16 23 1 | 1 1
| I ! ] ] | | Buployees of lav eaforcesent ageacies |
| | 1 | | l f in ¥ev York, mean age 80.3 yr, mean |
: : : : : : | duration of employment 6.6 yr. I

[ I
[} 1 | | ] | | Headache, dizziress, fatigae, |
] I | { | | | weakness, nervouasness, |
(] 1 ) ] [} | | hyperirricability, and sleep t
| 1 \ [} i I | 4istacbances. Loss of appetite, ]
[ ! 1 § I | | welght loss, abdominal discomfort and |
| I i ] 1 | | paln. 1
] { [} [} [| 1 | ]
[} [} I ] I ] | Piring range 1
t 1 | | | | 1 ]
| | | [} | | | LSAD; OCCOUPATIONAL HAZARDS; WETALS: ]
| 1 [} | | | | CRNTRAL WERVOUS SYSTER DISEASES; [}
| | | | | 1 | GASTROINTESTIWAL SYSTEM; BLOOD: !
ll : : : : : : PROTOPORPHYRINS; WEW YORK ]

{

{ ] [N | I ! | |
| 2648 [ | § 215 | 87-871 ugsal { wot given | Levels detected betveen 1966 and { Sachs, H.K.
| Blood | 1 1 ] | | 1972, %0 correlation, in 87 cases | Krall, V.
[ [} ] [} ] | | tested 2-8 yr later, between PH | McCaughram, D.RA.
| [} { [} ] | | poisoning and certain sental traits. ( Rosenfeld, I.FH.
{ [} | i [} { f | Youngsmith, ¥,
| ] } | ] | patients detected through screening { Grove, G.
{ { ] ] | I of high risk neighborhoods vhen 18-72 { Lazar, B.S.
[} [} [} { 1 | mo of age (wean-30 wo) Sibling { Yovar, L.
[} |} ) [} ] | controls. t O'Connell, L.
| 1 | [} [} { | Payson, B.
[} | | | | | 198 patients with levels above 127 { 1978
] ] ] [} ] | ugsdl sutffered fros vomiting, 1
t | 1 | : : drovsiness, fircitadility or ataxia. |
1 1 ! 1 I
{ ] [} 1 [} | WETALS; LEAD; LEAD POISONING; ]
] { [} f ] | COBPARATIVE EVALUATIONS: NWEUROLOGIC ]
1 | 1 { [} | HANIPESTATIONS; CHILDREN: INFADTS; ]
1 1 ] [} 1 | 8L000; ILLINOXS |
] ] {] ] ] ] 1
1 ] ] | [} | {
| 2662 ] 1 Dithizone L X] | Wot given 0.21 pps wvat wt | Sowe decrease in mean levels with ) G6ross, S.8.
§ Blood ] [ i | [} f
[} 1 | [} 1 ] 1
[} ] | ] | [} 1
1 [ | 1 | 1 1
{ { [} ] [} ] 1
| | | [| i 1 1
{ | ] [} ] 1 ]
I 1 1 | | | 1
1 1 | 1 i ! ]
] [} | { [} | 1
[} [ | | [} ! ]
| 1 1 [} | | |
] { | ] 1 [ 1
] { 1 [} ] | 1
| ] 1 [} 1 I ]
( [] | { [ [l ]
] ] 1 [} ) t ]

|
|
|
1
1
|
[}
|
|
|
|
|
|
!
|
|
!
|
1
|
[}
|
1
|
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|
|
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|
f
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L
7

4]
AtV 207.2, mp 327.8 C, BP 1780 C, VP 1.77 mm Hg at

ead
839-92-1

1000 C, 1 mm Ag at 970 C, 10 an 8g at 1160 C

(CONTIRUZD)

EXPOSORE ROUTS

ANALYTICAL

HETHOD

NOABER
OP CASES

BANGE

GEWEEAL INPOSBATION

RETERENCE

2670
Blood

56
56

a) Wot applicable
b) Rot applicable

<)
4)

10-30 ug/al
10-32 ugsal

a) 25 agr4l
b 13 ngr/al
c) 17.3 ugrs4al
4) 17.2 ugr4l

2.5-52.5 ug/100 ml

12.4 ug/100 sl

!
|
{
[}
]
|
t
!
{
[}
§
1
[}
1
[}
1
]
|
1
1
|
[}
|
|
t
1
{
1
|
1
]
1
]
[}
|
1
]
]
|
| Ingestion
'
[
[}
|
|
§
1
!
]
[l
t
1
|
[}
1
1
[}
1
|
;
|
|
{
1
|
|
|
{
1

= > - O S = —— - s o o = A e e e G S o S - -

¥ot applicable
¥Wot applicable
Mot applicable
¥ot applicable
¥Wot applicable
21-49 agral

- s - - A G - D - ——— - ~ m —— R . —— - —— . —— - - —

ug/al
ug/al
ag/dl
agrsdl
ug/al

£) ¥ot glven

]
t
1
{
1
1

a} 6-mo-0ld exposed to newsprint
log-burning

b) Wother of 6-mo-old

c) Control fafants 0-§ ao of age
4) control mothers

Room dust lead levéls relatsd to
nevaprint log-burning,

6~u0-014 breast-fed badby and mother.
Control infants and mothers in the
sawe ComRunity.

fiarked elevation ip erythrocyte
prophyrin.

Newsprint logs and hand-to-mouth
contact

"LEADS LEAD POISOWING; M2% YOBK;
3LNOD; CONPARATIVE EVALUATIONS:
'!!tlls: YETAL POISONYEG

Perkins, K.C.
Oski, r.A.
1976

o occupational exposure. City
vockers bad mignificantly elevated
%lo0d Pb. Other correlatlions are
presented.

flealthy donocs of tranafasion blood
during July-Septesber of 197a,

LPAD; ABTALS; BLOOD: AOUSTRALTL;
CORPARATIVE RVALUATIONS

Hencwl, S.dJd.
Thorp, R.H.
10976

a) “other before chelation therapy
b) vother after 2 days chelation
thocl:v e -

c} dnther at discharge, after
_delivecy

4) Cord dlood

e) Infant at 18 days

€) tn€ant cange for 3-19 mo with 2
pariods of chelation therapy

meyborn Cesale and her 17-yr-old
sother vho had eaten paipnt chips
Aaring the last months of pregnancy

Yother: pain ia lover extresities
tor 1 wk, Alagnosis of lead
poisoning.

Wother: sowa basophilic stipplliag of

PBCS

Infant: bone and 23C signs ¢’
rlovatad tead.

%ica

LEAD; YRTALS; XRY YO®K; NETAL

POTSONTING;: LEAD POTSONING; PFREGNANCY;

INPANTS; WPWB0BY; AWNIOTIC PLUIO;
BLOON: PICA; G7BTLICAL ~APD

-y = - . = S . = - " S G - - e - s - - - - —— - - = an = - — - = . =

Timpo, 3.E.
Aatn, J.S.
Casalino, n.8.
Yucesgly, A.%.
1972
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Lead

7339-92-1

Ph

Atw 207.2, ®P 327.4 7, BP 1740 C, ¥YP 1.77 ma Ag at 1000 C, 1 sm Hg at 970 C, 10 ma Hq at 1160 C
{CONTINUED)

TISSUB PXPOSOR® POUTE ANALY?ICAL

METROD

NuMBER RANGE SEAR T CPVERAL TNFORMATION AYFPRENCE
OF CASES

2769
Blood

Ingestion 928 > 0.5 ugsg Levels in 99 of 705 children pueschel, S.".
1978

surveyed.

Mot given

Childrer in a run-dovn area »f
Boston,.

Lead toxicity noted. cCertral nervoas
systeas affects: hyperactirvity,
Yehavior probless, leacning
disabilities.

Paint and plaster

LEAD; YWTALS; CHILDREN; BLOOD;
WEUROLNAGIC BAYIPESTATIONS;
BIOACCOSOLATION; URBAW AREAS;
SBHAYING PISORPEHS; NASSACHUSETYS

2773
Blood

AAS a) 20-38 ag/100 cc
b) 43-87 ug/100 cc
c} 88-108 ug/100 cc

d) Mot applicable

a) 28.6 ug/100 cc
b} 57.1 vg/100 cc
c) 78.2 ug/100 cc
d) 225.2 ug/100 cc

richter, E.D.
Yaffe, Y.
Graenert, Y.
1979

1) Malnistcators, laboratory
technician (air levels, 11.9-17.0
ug/a)

b) Workers: saintepance, loading,
kitchen, battery asseabling &
sealing, grid swelting 5 casting,
breaking & drying of plates,
aiscellaneous (air levels, 23-299
ug/el) .

¢) Workars: drying, breaking %
finishing plates, formation, mixing,
powder preparation, oven smelting,
pasting & drying, oxide fabrication

d) Worker doing odd jobs, some
evenings spent in factory.

Sattervy factory vorkers aean age 37.8
(range 19-65), mean saniority 7.0 yr
(tange 1 ®0-26 yr).

Patigue, headache, abdominasl cramps,
loss of appetite, or nausea reported
by 13/26 workers vith blood Pb levels
of 20-5° ug/100 cc and by 23/35

workers with levels of 60+ ug/100 cc.

Battery plaat

HETALS: LEAD; BLOOD; BIOACCUNILATYON;
AETAL POISOBING; OCCUPATIONAL
HAZARDS; YEDUSTRIAL ATNOSPHENES;
1SRAEL

2816
Blood

Dersal AAS a) 10

b 9

a) 10-25 ug/100 =l
b) 11-78 ug/100 al

a) 16.0 ug/100 m}

a) Non-exposad
b) 28.22 ug/100 md ) e

b) Exposed
Difference between groups was
significant.

van Peteghew, T.H.
deVos, H.
1978

Employees of W.V. SIDHAR steel plant
in Ghent, Belgium.

Lead naphthenate

WETALS; LEAD; BLOOD; OCCUPATIONAL
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Lead
76839-92-1

b
At® 207.2, NP 327.8 C, BP 1740 C, YP 1.77 ss Hg at

{ Sasples from 4 hospitals in
| Mashbrvillae, Tw,

t

| PLAT®NTA; METALS; TEACE RLEMPHTS:

| TEYNESS®E; SLNOD; W\T9; COYDARATIVE
| PYALUATIONS; MPPCT®Y; LEAD; CADMIUY:
{ SSLYNTIN; PORTNTON; TTOW; 2TN;

| conLr

Mansour, .
Schaffner, V.
woffaan, L.
Davies, J.
1978

1000 C, 1 am Hg at 970 C, 10 am Hg at 1160 C
(CONTINUED)
TISSOE { EYPOSURE ROUTE ¢ ANALYTICAL i ¥UNBER ] BRANGE 1 BEAN ] GENWERAL TNFORMATION ] REPERENCE
1 ] HETHOD { 0P CAs=s | { { 1
[} 1 i [} ] I !
1 i { 1 i 1 |
2089 § } Dithizone 1 a)y 23 | a) Mot given | a} 78.5 * or - 26 { a) Pb-poisoned workers { Lancranjan, I.
Blood 1 1 §f by a2 { b) wot given | ug/7100 ml | b} Workers with -moderately increased | Popescu, B.I.
] ] {1 ¢ 35 | c) ¥ot given I b) 52.8 ¢+ or - 2% { Pb absorption ({ Gavanescu, 0.
] ] 1 & 23 { 4) Wot given | ag/100 =) | ¢} Workers with slightly incrsased Pb | Klepsch, I.
1 i i ] 1 ¢} 41.0 ¢+ or - 12 | absorption { Serbanescu, N.
| 1 ] 1 | ag/100 =l { d4) Workers with physiologic Fb 1 1975
1 ! [ | { d) 23.0 ¢ or - 14 | absorption, polluted environsent I
N i 1 ] { ug/100 ml { Groups established on the basis of ]
1 1 i ] [} | workers® cosplaints, clinical ]
1 : : : : | exasivation and toxicological tests. |
1 ]
§ 1 ] ] [} | Workers esployed 1-23 yr in a |
: : : : : : Rangarian storage battery plant. 1
i
{ 1 | [ I | %one of the cases of chronic Pb {
1 { i | ] | poisoning investigated had severr ]
: : : : : : sysvtoss of colic or encephalopathy. |
[}
{ : : : : : Storage battery plant ]
1 [}
i ] 1 ] | ( WBTALS; LEAD; SLOOD; URINE; 1
] { [l { { | OCCUPATIONAL HASARDS; CONPARATIVE [}
: : : l ‘ : EVALOATIONS:; SZX; HONGARY t
— : : : : ' ‘
| Reviev HcCab E.B.
Blood 1 i 1 ) i . . : 78
] 1 i | t | REVIE®:; LEAD; BETAL POISONING; ]
1 ] | i 1 | THAILDR®Y; INOUSTRIAL BNISSIOYS; t
1 ] { 1 { { PAINZS: RUTARITIONAL DISORDERS; AGE; ]
] 1 ] [} { { METALS; BLOOD |
1 | [ i | { |
1 ] ] 1 ] [} 1
2963 | t AS {30 | 29-98 ug/100 sl 1 52.57 ug/100 =l | Adnlts (28-62 yr) working in | Vitale, L.P.
Blood 1 1 ] 1 | { retining, catting or velding of ©b, | Josslov, H.\.
{ ] i 1 [} 1 Wew Jersey. | Vedeen, R.O.
i 1 { ] | | | Paslos, ".
i ] 1 [} 1 | YPPALS; LE®AD; BLOND; ORINE; 11978
1 [} [} 1 | { OCCUPATYTOWAL HAZARDS; NBW J3IRSPY ]
' ' : ! : ' '
[} | |
2965 1 ] 1 12,000 | a) ¥ot given | a) >60 ug/t00 wl | a) Levels in 1 of & children tested : Brovder, A.
Blood { i 1 { b) ¥ot given I b) 135 ag/100 ul | prior to mass acreening and in 2 of | Joselav, 3.%.
1 1 | { c) ¥ot given { €] 86 ag/100 al { 109 during mass screening | Louria, D.T.
] 1 | [} | | b) Symsptomatic children on adaission | Lavenhar, ~.
] ] [} [} { | orior to sass screening | Postar, J.
1 1 i 1 | | ¢} Sysptomatic children on admission (| 1970
t : : : : : during aass screening |
|
| ] | | 1 1 Childran iz Yepack, WJ. Hean age 3 :
1 ] { | | 1 yr for symptosatic children, A yr for |
1 ] [} | | { asymptomatic during mass screening |
{ 1 ] ] | | period. ROY blacks. Ahsence of mass |
i { | | | | scceaning 1967-49, sass scraeening [}
i ] 1 ] | !t frow 1970, |
1l ] i i 1 [ \
H 1 1 i | f WPTALS; LTAD; RLOCD; LAl PAISONING; |
1 I } : : | ABTAL S0TSOWYNG; CHILDRTN; ¥* JERSPY |
1 t S 1 -
1 { i i | | ]
2985 1 1 AAS 1 a) By 1 a) Wot given i a) 0.91 » or - 0.77 | a) matecnal | *aglan, ®.J.
Blood 1 ] | by 130 | b) NWot given | ug/g9 | ») Patal | Bral, A.%.
' 1 1 1 ’ | b) 0.58 + or - 0.93 t Drv wt hasis. %aternal levels { Schulert, 2.
\ 1 | | | 4q/q | elevated hy factor of 2-3 in late { §ilson, 9.
H 1 ] 1 | | aqtean and early winter. | Lacsan, K.
{ { ] | | | | Dyer, Y.
1 1 ] | I [}
t 1 1 ] ! |
1 f [ | ¢ {
| { 1 ] | q
{ 1 1 i | t
' i 1 | { 1
1 | ] ] i !
‘ 1 i | [ !
1 1 1 1 !

(UEXT PAGE)




Lead

copoer water .pipes-
d) Children in.houses with copper
vater .pipes .. .

Levels fell to.normal within 6 months
of removal.of lead pipes.

Lead. pipes . . -

AT T ;1 : :
BLOOD;- CHILDR”EN: DRINKING WATER;

74839-92-1
ob’
AtW 207.2, WP 327.4 Cc, BP 1740 C, YF 1.77 am Hg at 1000 ¢, 1 am Hg at 370 C, 10 sa Hg at 1160 C
- (CONTIRUED)
TISSOE { EXPOSBRE ROUTE { ANALYTICAL i FUMBER i RANGE ] 4EAN i GENERAL THPORNATION t REFPERENC
i { XETHOD { OF CASES 3 [} f ]
1 1 i 1 1 i |
1 f 3 1 ! i : .. |
2994 ] i AS | ay 73 t a) 0-68.5 ug/100 al { a) 18.4 & or - 12.9 t a) dccupationally exposed t Tomokuni, R.
Blood i ¥ | by 236 1.b) 0-7.5 ug/100 al f 1g/100 ml 1 ®) “ontrols §f 1978
(B 1 ] ] i by 4.0 ugs130 =l ] . . t
] ) 3 ! 4 | . | workers exposed to Pb 2-15 yr in a t -
i ] i I § { polyvinyl chloride factory. Controls {
t 1 [} 1 ! { without occupatioral exposure. ]
| I ¢ 3 ! 3 L. . t
] 1 ] | ] t pust from stabilizing agents in ]
) | i i i } polyvinyl chloride factory []
t i f { | { . . [}
) t i { i | LEAD; METALS; JAPAN; OCCUPATIONAL [
] ! i I | i WAZARDS; BLOOD; URYINE; MEASURENEFT t
] ¥ ¥ ! { { YETHODS: COWPARATIVE BYALUATIONS; 1
] i i i 1 | ENZYAES: ADOLTS L ]
¢ | i | f t B 1
] f | { £ : I - S : !
3154 | i t a) 39 i a) 36-89 ug/100 ml t a) 62.1 + or - 13.8 | a) Storage battery workers before | *apaioanrnou, 2.
Blood § 1 1 2 | b} Not given { ug/100 nl 1 treatment with zinc and vitasin C { Sohler, a.
i | i ¢ 100 § c) ¥ot given { b) 70 &+ or - 10.6 f b) Occupationally exposed battery | Pfeiffer, C.C.
t | ta 22 | 4) 268-82 ug/100 ml 1 2g/100 =1 | vworkers, before treatment with zinc § 1978
i f { ] : | ¢y 16 ¢ or - 5.5 | and vitamin € - '
t ] [ i { 2g/100 ml { ¢) Controls i
1 i { | { 4) 86.0 # or - 14.9 | d).Storage battery workers after 28 |
1 t | § 1 ug/190 el | wk,treatwent with zinc ard vitamin ¢ |
13 i { 1 | ] . . I
| | i 1 ] { Workers, aged 28 - 60 yr, employed at |
1 H { i ) ‘f a-battery:-plant from 4 - 34 yr...100-
] : [ 1 1. | controls with no known Pb exposure. §
{ ] [ 1 | B : ]
B | t i | i LEAD; ZINC; COPPER; M¥TALS; TRACE i
i i | 1 1 | BLEMENTS; BLOOD; BLOOD SERUM; IEROK; 1
i [} 1 { | | HEMOGLOBINS; URINE;,DIETS; VITAMIN C |
[ | § 1 | ! o t
! 1 { | | | S R T ]
3160 1 | AAS { a) 84 t a) less than 20 - greater { a) 33 ag/100 nl | -a) migrant faraworker- children { Perrin, J. A.
Blood ] ] { by 69 { than 80 ug/100 ml { b} 26 ug/100 ml { b). von-farmworker children, .Medicaid@ | Merkens, ®m.J.
] | | ¢y 162 { b) less than 30 - greater ( ¢} 2% ug/100 ml . | enrollei . . 1 1979
t 1 i j than 80 ug/100 ml | | c) Won-farmvorker children, not ]
1 1 [ i ¢) less than 30 - greater | 1 medicaid enrolled t
: 1 ) f { than 60 ug/100" m} i { Levels in farmworker boys have higher |
| i i 1 [} | Earmvorker girls (35 and 28 ug/100 t
i ] i I | { ml, respectively) 1
1. | I ] | f : ] -
1 { i [} [} | BLOOD; CHILDREN; FPARMS: LEAD; NEW 1
1 f i [ | | YORK t
| i | SR i | ] : ]
1 | ] | ] ! PPN ) s !
3161 | Ingestion 1 1 a) S6 { a) 0.9-3.3 umol/l | 1.9 umol/l i a) Adalt females ir houses with lead 1 Thomas, H.F.
Blood 1 1 { by 60 f b 1.0-3.2 umol/1 | 1.9 umol/l | vater pipes { Elwood, P.C.
1 1 | ¢y 50 | ¢} 0.3-2.0 umol/l { 0.7 umol/l | b) children.in houses with lead water | Welsby, E.
[] 1 1 d) 50 { d) 0.4-2.2 umol/l | 0.8 umol/1l I pipes - . N | St. Leger, A.S.
| t t 1 Medians 1 c)-adult females. in houses with 1 1979
\ { i h h , 5 !
F i § | 1 |
I 1 1 ! { ]
i i | | i 1
| | I | { |
1 | | | I 1
i I i | I |
i | 1 ! i |
| I 1 { { 1
I I 1 i | I
[} § { L | ]

"ADULTS; COPPER:; LEAD; UNITED KINGDOM

{NEXT PAGE}
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Lead

74839-92-1
Pb X
At® 207.2, MP 327.4 C, BP 1740 C, VP 1.77 am Hg at 1000 C, 1 mm Hg at 970 C, 10 ma Hg at 1160 C
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(CONTINUED)

TISSHE

EXPOSURE ROUTE
-

ANALYTICAL

METHOD

NUHBER
OF CASES

RANGE

HEAN

GENERAL INFORMATION

REFERENCE

3162
Blood

155

9

17.5-33.6 ug/100 ml

Not given

.and hemoglobin with ifncreasing blood
“lead in the 1-2 yr olds only.

Range of means after factorial
grouping by age, sex, and blood
glucose-6-P0O4 dehydrogenase status.
Peaks at . 1-3 yr of age (29.1 ug/100
nl} and 6 yr (28.1 ug/100 ml).
Effects of other variables assessed.

Black children of South Philadelphia -
exaeined from July 1972 to March 1973
at the Children's Hospital.

Significant depression of hematocrit

LEAD;: PENNSYLVANIA; CHILDRE®N; BLOOD;
%¥ETALS: HEMOGLOBINS; PACIAL STUDIES;
SEX; ASE; ENZYKES; URWBAN AREAS

Rdebonojo, P.J.
1974 -

2163
Blood

Inhalation

1

a) Not applicable
b) Not applicable

a}) 67 ag/100 ml
b) 40 ug/100 ml

.5 yr old white male

"Burning of lead-base-painted wood for

a) %hile lead-base-painted wood was
barned for heat

b) .After chelation therapy, and
cessation of barning of painted wood

No symptoms of lead poisoning

heat

LEAD; BLOOD; CHILDREN; METALS;. PAINTS

De Castro, P.J.
Lazzara, J.
Rolfe, U.T.
Engeler, E.
1975

3160
Blood

3

29-98 ug/100 al

52.6 19/100 ml

-“screening tests snggested- excessive

‘28-S0 yr. -
‘Two subjects: lead colic

-3.sabjects:
.nenhtopathy.

| Occnpational Pb exposure

ITpitial P screening
Pb vorkers chosen for study after

body burdens. Two hospitalized with
lead colic. ~ Exposure: 3-6 yr.. iges

;.preclinical Pb

L¥AD; MRTALS; MFTAL POISONING;. LEAD .
DPOISONING; SLOODN; URINE; ‘OCCUPATIONAL
HAZLRDSS MINERAL METABOLISH

Ly

Wedeen, R.P.
Maesaka, dJ.X.
Weiner, 5.
lipat, G.A.
Lyons, %.M.
Vitale, L.F.
Joselow, H.X.
197<

1835
Blood,
cells

a)
b
3]
a

Not
Not
Not
Not

given
given
given
given

a) 26.0
b) 26.7
c}y 25.0
dy 25.7

ug/100
ug/100
ag/100
ag/100

ol
n}

ml

“b) Nothers,

‘@) vewborn,

arban
rucal
urban
rural

a) ‘Mothers,

c) Yewborn,

Mothers and newborn in Ttaly, .23
pairs in Pavia, and 52 pairs in rural
areas.

LEAD; 9Y3TALS; YEWRCRY;
UNXBYLYCAL CORD;
BYALUATIONS

BLOOD; ITALY;
couprratIve -

Cavalleri, A.
¥inoia, L.
Pozzoli, L.
polatti, F.
Bolis, P.F.
1978

2955 -
Blood,
cells

i
)
1
|
]
[}
i
1
|
i
|
!
i
1
|
[}
|
i
i
i
1
i
1.
{
1
|
1
i
{
|
i
t
{
1
|
f
i
i
{
]
1
§
i
|
i
i
|
|
I
I
|
i
|
i
i
1
t
1
sl
i
A
N}
oA
1
o
i
O
i
1
i
i
]
i
i
‘-
|
i
{
i
3
{
1

Review
BPYTEW; YETALS; LEAD; HBALTH HAZARDS;
CYILDRPN; ADOLTS; METAL TOXICITY;
HETAPOLITRS; 3LOOD PLASMA; 3LOOD
SERUX; BONFS; UPTYE; AUTOMOTIVE;

T CYTES; 2L00D: HATR; NATLS;

Posner, H.S.

1977
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Lead
7839-92-1

Pb
atw 207.2, BP 327.8 C, BP 1780 C, ¥P 1.77 am Hg at 1000 C, 1 ma

Ag

at 970 Cc, 10 ws Ag at 1160 C

(CONTINGED)

EXPOSURE ROBTE ANALYTICAL

METHOD

BUNBRR
OoF -CASES

TISSUE

RANGE

HEAN

GENERAL TNPOPMATION

®FPERTPrY

AAS aj 40
b 25

c) 23

2993
8lood,
cells

a)

)

14,5-41.8 ag/100 nl

Rot given
Rot given

a) 23.61 ug/100 al
b} &1.6 ¢ or - 2.5

ug/100 =l

c) 29.5 ¢ or - 2.8

99/130 =l

a) 9igh school stadents ages 18-19 yr
b) "lack msles and femalex ages 10-18
yc in school adjacent to a battary
plant

c) 3lack males ages 12-16 yr in
schools not neatr bhattery plant.

LEAD; “RTALS; BLOOD; BL00D PLASHA;
BRYTHROCYTRS; "ONPARATIYE
BYALOATIONS: ADOLESCERTS

\ngle, C.PF.
McTintire, N.S.
1974

762
slood,
fetal

ALS

~
wn
w

<)

ot given
ot given
Yot given

a) 9.6 ug/100 g
b) 14.2 ugr/100
cy 17.5 ugs100

9
9

a) Ters pregnancies

b) Ters pregnancies with presatare
sewbrane rupture

¢} Pretern delivery

All sebjects lived in lead-belt ares.
Yore data av able.

Incldence of premature delivery
13.08% in lead belt region as
canpared to 3¢ in control region.

Adr pollution from lead smelters

LEAD; HETALS; BLOOD SERUN; PBEGWANCY;
PBRTUS: ABORTION; NIMING; MISSOURI:
POPULATION EXPOSURE; UMBILICAL CORD:
PLACRETA

Fabia, 9.S.
rabis, 2.
Hall, 0.5,
1976

Blood,
plasaa

a)
b)
c}

Wot given
Rot given
Mot given

a) 3.10 ug/100 =l

b) 3.0 ug/i00 =

¢} 3.10 ag/100 md

1

a) Ondue exposure

b) Newbora

<} Controls

Yalues 4id not differ significantly
fros those of controls.

Some patients vith encephalopathy
were included in groups of children
with lead intoxication and sickle
cell disease.

CHXLDREW; WEWBORW: LEAD; WETALS;
BLOOD; BRYTHROCYTES: BLOOD PLASHA;
CALCTUN

Rosen, J.P.
Trinidad, B.E.
1978

768
#lood,
plasma

—— - T s e D G D T Gm S - - o = T G G e = e e S S W T S S S G S e G am G S e e S e = e -
-
o
w
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1
1
1
!
1
{
)
|
)
|}
|
|
1
[}
[
|
|
[}
{
1
|
I
!
1
{
]
!
1
[}
|
1
[
[}
1
i
763 ]
]
[}
[
{
|
|
1
1
1
t
[}
|
[}
{
1
t
|
|
[}
|
i
|
\
!
|
[}
|
|
]
|
[}
[}
i
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a) 0.3-0.9 ug/100 ml
b) 0.2-1.3 ug/100 ml
c) 0.7-8 ugr/100 ml

4) 0.2-12.0 ug/100 nl

(RE

|

a) 0.58 ug/100
b) 0.6% ug/100
c) 1.69 ag/100
4) 8.82 ug/100

al
nl
al
al

a) 10-20 ag/100 al

b) 21-80 ag/100 ml

¢) 41-80 ug/100 =l

da) >80 ug/100 sl

fHethod seansitivity-0.2 ug/100 el
plasaa

68 hospitalized sedjects--no previons
axposere

29 subjects with history of
occapational exposure, some of which
shoved severs symptoms of
intoxication

LBAD; BLOOD; BLOOD PLASHA;
OCCUPATIONAL BAZARDS: URIWE; HETALS:
CALIPORYIR

- — — ——— ——— - = - ——— —— = = ——— — - —— = = = e o -

Cavalleri, A.
Binois, C.
Pozzoll, L.
Baruffini, a.
1978
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Lead
§39~92-1

CHILDPEY; ADULTS; METAL TOXICTTY;
SRTABOLITPS; BLOOD PLASMA; BlOOD
SERUY: BOWBS; URINE; AUTONOTIVE;
RRYTHROCYTRS; BLOOD; HATR; WATLS:
SILTVA

7
]
AtW 207.2, BP 327.8 C, BP 1780 C, ¥P 1.77 an Hg at 1000 C, 1 sm Hg at 970 C, 10 wn Ag ot 1160 C
(CONTINUED)
§ TISSUE | EXPOSURE ROUTB | ABALITICAL ] NUNBER ] RANGE ] BEAN ] GEFERAL INPORMATION ] REPERERCE
] ] 1 BETHOD | OF CASBS | ] 1 1
t ] | 1 1 ] ] 1]
] ] ] [} \ 1 { [}
t 1838 ] 1 MS § o) 23 1 a) ot given { a) 0.75 ug/100 =l { a) %others, srban | Cavalleri, A.
{ Blood, { | | b) 52 { b) ¥Wot given { b) 0.63 ug/100 ml { b) Bothers, rural | Binoia, C.
| plasaa [] ) 1 ¢ 23 {t c) ¥ot given I ¢) 0.62 ugs100 »l | ¢) Wewborn, urban | Pozzoli, L.
1 ] ] | 4 52 | 4) Pot given { 4) 0.62 ug/100 ml i 4) Yewvdorm, rural t Polatti, r.
] [} 1 | { t I { Bolis, P.P.
] ] [} 1 ] ] { Nothers and pevbora in Italy, 23 1 1978
[} [} 1 1 ] t | pafirs in Pavia, and 52 pairs in raral |
[} [} { | 1 | | areas. \
{ 1 1 | [} t | 1
{ { t [} | | | LEAD; NETALS; WEWBORN; BLOOD; ITALY; |
(] i | ] [} [} | UHABILICAL CORD; COBPARATIVE ]
1 [} ] ] ] ) | BVALUATIOWS t
] ] 1 ] ] 1 [ : ]
[} 1 [} ] 1 [} | 1
1 1957 | Derwal | s { a) 63 | a) Wot given { a) 3.8 ag/100 =l | a) %orkers at Pb smelter, esployed at | Baloh, R.W.
| Blood, | ] i b) 35 | b) Wot given 1 b) 3.6 ag/100 al 1 least 1 yr | Spivey, G.H.
{ plasma ] ] { ! ] | b) Controls | Brown, C.P.
1 ! | | 1 [} | 4 levels within norsal limits. | Rorgan, D.
| | [} [| i [} 1 { Canpion, D.S.
1 t ] [ ] 1 | Employees fros secondary Pb sselter { Browdy, B.L.
] ] ! ] | [} { and coutrols from nearby Al | Yalentine, J.L.
1 | 1 1 | [} | processing plant inp Southern { Gonick, H.C.
] [ { { | { { Calitfornia. { famsey, P.J.
1 ] | i | | i | Culver, B.D.
¢ | ] 1 | ] | Industrial 1 1979
1 [} 1 [} i | [} ]
[] 1 [} [} [} | { WETALS: ARSENWIC; LEAD; BLOOD; BLOOD 1
1 ] 1 I [} 1 | PLASEA; HAIR; CONPARATIVE []
] 1 [ ] ] ] { EVALOMTIONS; HEARIWNG; FNTUROLOGIC []
] [] . ] ] ] 1 | MANTPERSTATIONS; OCCUPATIORAL HAZARDS; |
] { 1 [} | \ | INDOSTRIES; SHELTERS; CALIFOMIA [
[} [} ] ] ] | | ]
] ! [ [} ] ] 1 1
t 2958 [} 1 1 i [} 1 Raview | Posner, H.S.
f 8lood, [} [} ] [} | | 1 1977
I plassma [} 1 [] ] [] | ®BYIEW; NPTALS: LEAD; HREALTH RAZARDS: |
] [} [} [} | [} | CHILDREN; ADULTS; JIPTML TOXICITY; 1
[} 1 ! { 1 t { SETABOLITYS; BLOOD PLASHA; BLOOD ]
[} ) 1 ] ] ] | SPRUA; BNYES; URINE; LUTONOTIVE; ]
[} 1 ! [] | [} | ERYTHROCYTES; BLOOD; HAI®; NAILS; |
i ] 1 ] ] | 1 SALTVA 1
1 ] (] ] 1 [} t \
] { { [} | | 1 t
{ 2992 ] 1 AAS | &0 { 8.5-7.2 ug/100 el { %ot given 1 Righ school stadents ages 18-18 yr | Angle, C.R.
1 Blood, ] { [} | 1 ] . | Rcintire, 1.S.
{ plasaa t [} 1 | ! ] LEAD; H2TALS; BALOOD; BLOOD PIASHA; { 197
] ] | [} ] | | ERYTBRNCYT®S; COBPARATIVE '
1 1 ! 1 [} ) | SYALOATIONS; ADOLESCRNTS y
] ] (] 1 1 | ] [
1 ] [} i | | i |
§ 2953 | 1 [} [} | | Review | Posner, H.S.
{ Blood, [} { ] | | | 1 1977
| serua 1 [} i | 1 | REVIBU; NPTALS: LEAD;: HABALTH RASARDS; |
] [} { [} [} | | [
{ ! [} { | ! [} |
] t [} [} 1 [ | 1
] { [} 1 I ] | 1
[} { 1 { | f I i
) 1 ] [} | 1 1 1

(YRIT PAGE)



Lead
T839-92~1

Pb
AtW 207.2, AP 327.8 C, BP 1780 C, YP 1.77 ss Hg at 1000 C, 1 =s Hg at 970 C, 10 mm Hg at 1160 C

{CONTINUED)

TISSOE

EXYPOSORE ROUTE

ANALYTICAL
12THOD

NONBER
oP CTASES

RANGE

HBAN

GEYPRAL INPORMATION

RAPFORENCT

765
Blood,
whole

AAS

1690

2-225 ug/41

35.2 ugr4l

Placks had higher blood Pb than
whites

People from outstate arcas shoved
higher sean Pb than those in urban or
sabncban areas. Contasination of
saaples during storage may explain
elevated levels., No coaplete trace
metal exposure data for stated areas
of residence.

military recruits froa Chicago,
Tllinois and adjacent areas in
Xllinois and Indiana inducted betvesn
June 29 and July 10, 1969

8LOOD; CADMIUN; COPPER; LEAD; ZINC;
YETALS; AGE; SYOKING; TOBACCCS:
DIETS: ILLINOIS; IWNDIANA; PACIAL
STUDIES

Creason, J.P.
Haamer, D.T.
Colucci, A.Y.
Priester, L.
Davis, J.
1976

766
slood,
vhole

APDC-SIBK
AAS

320

8-86 ag/100 ml

36 ug/100 =l

767
Blood,
whole

Ingestion
Inbalation

xS

1518, 258
controls

a} Wot given
b) Wot given
c) Rot given
d) Wot given

a) 16.38 ag/100
b) 16.36 ug/100
c) 21.08 ug/100
d) 16.56 ag/100

sl
al
al
»l

¥o correlation between the PL and T1.

Children hetwsen the ages of 1 and S
years, predosinantly black and
Spanish-speaking residents of Wewvark,
¥J. 320 blood samples collected over
a 8-year period, (1971-1°78).

BLOOD; THALLION; LEAD; CHILDEREN;
BIOACCUMULATION; WETALS; WEW JERSEY

Singh, #.P.
Bogden, J.D.
Joselow, H.M.
1975

a) Lead smelter towns
b) Copper seelter towns
c) zinc saelter towns
4) Controls

Saaples from children living in 19
towns with prisary non-ferrous
seelters. Control group of same ages
in three communities vithout
swelters.

Pew children had blood levels high
gh to be fated vith
hesatologic or neurologic toxicity.

Stack emissions

ARSENIC; LEAD; CADNIUM; HAIR; ORINE;
BLOOD; ERYTHROCYTES; SHELTERS;
COPPER; TINC; CHYLDREN; POPULATION
EXPOSUSE; WETALS; AIR POLLOTION;
WATER POLLUTION; WEW MEXICO;
HISSOURI; AIRZOWA; NONTANA;
TENNESSEE; WEVADA; MICHIGAN;
OKLAROBA; TEXAS: PENNSYLVARIA

fiaker, E.lL., Jr.
Bayes, C.G.

Lan
Ban
Leg
Hou

drigan, °.J.
dke, J.Ll.
er, R.T.
sevorth, ¥.J.

Harrington, J.N.

197

7

768
Blood,
whole

Inhalation
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b) 12
c) 7
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a) Wot given
b) ot given
c) FNot given

a) 70 ag/100 ml
b) 66 aug/100 =l
c) 76 ug/100 al
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a) Pain for >3 mo

b) Pain sudsided in 3 wmo

c) %o pain

Duration of abdosinal pain (lead
colic)

Vorkers in a sscondary sseltes who
were treated for lead poisoning
betveen Juen 1973 & Decesber 1975,
Mean esploysent time 8.7 yrs. (0.5-23
yrs).

Blood Pb in workers should not weceed
50 ug/100 sl to sinisize illneass.

LEAD; BLOOD; URINE; OCCUPATIONAL
HAZARDS; BETALS; CALIFORNIA
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Lead
7839-92-1

Pb
AtW 207.2, AP 327.8 C, BP 1780 C, VP 1.77 unm Hg at 1000 C, 1 mn Bg at 970 C, 10 am Hg at 1160 C
(CONTINUED)

WOSBER GEREEAL INFORMATION REPERBNCE

OF CASEs

BXPOSURE ROUTE ANALTTICAL

SETBOD

BARGE 111 ]

769
Blood,
vhole

AAS

Ingestion a) 211
b 228
c) 128

4) 89

a) 18.6-19.0 ag/100 al
b) 11.5-18.8 1g/100 al
c) 18.2-19.0 0g/100 =l
4) 18.1-16.5 ugs/100 =l

a) 15.3 ug/100 =l
b) 12.5 ug/100 =l
cl 17.7 ugs100 ml
d) 16.2 ug/100 »l

a) Adults-sales

b) Adalts-f on
c) Children-sales
d) children-fennles

¥igle, D.T.
Charlebois, ®.J.
1978

Lead solder in electric kettles

LEAD; CAWADA; CHILDR™N; ADULTS;
BLOOD; NETALS

770
Blood,
vhole

AAS 502

|

ot given a) 18.3 ug/100 g
b) 25.6 ug/100 g

c) 29.1 ug/100 g

a) Hatermal, term pregnancy

b) Yaternal tera with premature
meabrane rupture

C} Yaternal, preters

All subjects live in lead belt area.

Pahin, A.S.
rahin, Z.
Hall, D.6.
1976

Sasples frow 289 preqnant vomen in
%egion T with no lead aining activity
and 253 in Region II 30-50 miles vest
of the nev lead belt area. Patients
weare 20-25 years of age, had resided
in their respective regions for
atleast 10 years and had incomes of
97000-10,000 a year.

&
&

Increased inclidence ot early membrane

[ rtupture during pregmancy

LEAD; 93TALS; BLOOD; PRETUS:
PRECBARCY; ABORTION; ATIING;
POPULATYIOY ERXPOSOBR®; "ISSOURI; %»LOOD
SPRMY; TYAILICAL CORD; PLACENTA

19

|
AAS a) s0
by 35
c} a9

a) 17-29 agyzal
b) 30-59 wugrdl
c) 60-160 agr/4al

a} 23 agsal
b) 88 ug/al
c) 88 agral

a) rontrols, blood Pb 29 ug/dl or
lesa

b) ®lood b 30-59 ugrsdl

¢) 9laod Ph £0 ugrdl or higher

Sorrell, N.
Rosen, J.P.
®o0girsky, 9.

| 1977

Sasples froe 8lack or Puerto Rican
children in the fronx. Ages ranged
from 1 to < years. All vere seer at
Yontefiore HWospital and Nedical
renter betveen 1971 and 1975,
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%o setaholic bone disease obsevved.
| LEAN; NEPALS; CALCIOM; NINERAL
4PTADOLYS Y AYNROXYCROLECALCIPRRLS;
VITAATE D; NUTRUTYOUAL DEPPICIENCIES:
CHILDRYY; 3LOOD; WEW YO®K: BlOOD
SPRNE
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Lead
1839-92~1
4]

At® 207.2, NP 327,84 C, BP 1780 C, VP 1.77 sm Hg at

1000 ¢, 1

at 970 ¢, 10 am Hg at 1160 C
(CONTINDRD)

Hg

TISSUR

EXPNOSORE ROUTE

ARALYTICAL
NETROD

HONBER
OF CASES

RARGE
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772
B8loo04d,
vhole

Inhalation

1
]
]

a) 216
m 106

gy N
Controls
hy 23
Controls

a) 2.8-125 ug/100 =l

b) 11.0-125 aug/100 »l
c) 5.0-78 ug/100 ml

d) 2.8-89.0 ug/100 nal
e) 8.1-97.5 ug/s100 nl
£) 13.0-92.5 ug/100 al
g) 11.5-86.0 ug/100 al
h) 2.5-32.0 ug/100 ml

a) uu.8
by uu.é
c) 8d.0
d) 38.2
e) 82.8
f) 62.0
g) 23.4
hy t2.1

YEAN

GRRYRAL IVPORAATIOY

TEPEERFCE

ug/100
ug/120
ug/120
ug/100
ug/100
ug/100
ug/100
ug/100

a) 11 asntovorkers, 16-6R yr

) vechanics, 17-68 yr

c) \pprentice mechanics, 16-25 yr
d) Seiths anA veldecs, 22-63 yr

@) "ainters, 16-65 yr

f) Niscellaneous wvorkers, 15-68 yr
g) Controls, male, 21-71 yr

b) Controls, fesale, 21-73 yr
Control data from previous study.
Blood blochemfical, and sedical data
cospared.

Sasples fora 216 individnals vorcking
in 10 garages (sutovorkshops) on the
island of runen, Denmark.

Abnormal hewmatological findings, high
blood pressure in sechanics.
Painters® sysptoss related to the
nervous systes. Various other health
findingavere glddipess, headaches,
tresor in hands, dally stomach pain,
cash on hands and acas, rash on face,
and cheunmatic pain.

ypertension

Antomobile exhaust gas, paints, lead
given off in process of welding, and
lead-containing grease and gasoline.
Lead in: triethyl lead, tetraethyl

lead, lead naphthenate,

LBAD; LEAD POYSOWING: OCCOPATIONAL
DISEASES; INDUSTRIAL POLLUTION;
DEWIARK; LUBRICANTS; LEAD CONPOUNDS;
CONPABATIVE EVALOATIONS:; AEBTALS;
AUTONOTIVE; BLOOD

Clansen, J.
fastogi, S.7.
1977,

773
Bloog,
vhole
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ay 37
b) &8

a) ¥ot given
b} ¥ot given
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a) 1.3 amole/l
b) 6.2 umoleri

{NEXT PAGE)
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a) Controls

b) ®xposed subjects

At Pb concentrations of 2 or more
umole/l and erythrocyte ALA.E
activity of less than 18 nyole ALA
utilised/nin/nlBBC, heae synthesis is
depressed, thus inducing ALA.S
activity.

36 sale lead poisoned subjects, 22-56
yT. 37 controls (28 male, 9 female),
18-52 yr.

LEAD; HETALS: YETABOLISH;
OCCOPATIONAL TAZARDS; BNZYHRS; BLOOD;
OURI¥E; ERYTHRUCYTES; LEUKOCYIES;
HENES
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fieredich, P.A.
Hoore, HN.R.
Caapbell, B.C.
Thoapson, G.E.
Goldberg, A.
1978
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Lead
TN3I9~92-1

Pb
AtY 207.2, WP 327.8 C, BP 1740 C, ¥YP V.77 mm Hg at 1000 C, t am Ag at 970 C, 10 mm Hg at 1160 C
(COUTINUED)

#GABEE RERE REFEABACE

oF CASES

RWALYTTCAL
WETHOD

EXPOSURE ROOTE BANGE GENERAL TNFORNATION

a) 83-57 ug/al
b) 87-50 ugsdl
c) B7-60 ugsal
d) 19-70 ugsal

a} Wot given
b} ¥ot given
c) ¥Wot givea
d) ¥ot given

a) fMother, pre~natal exposare (5
months) i

b} Mother, after exposure (2 months),
bafore birth of child

¢) Hother, during lactation (8
sonths)

d) Child, values decreased rapidly to
28 ug,dl during tirst 2 sonths froa
initial high value, then decreased
slovly during next € months to 19
ug/al

Values estinated from graph. Time
given in months from birth.

Kya, J.E,
Ziegler, E.B.
Po:on. S.J.

a
-
- b b -

Sasples from mother vho had been
employed by a manufacturer of
electrical storage batteries until
seven veaks before delivery.

Healthy baby vas breast-fed 8 122 mo
LEAD; YETALS; OCCUPATIONAL HAZABDS;

8LOOD; TYFAYTS: ADULTS; CASE
HISTORI®S

175
Blood,
whole

a) 7.2-11.0 ug/s100 g
b) 10.4-21.7 ug/100 g
c) Wot applicable

a) Wt given
b) Yot givec
c) 7.6 ag/109 q

&} Pemales
b) Hales
c) Usbilical cord

Yanton, w.I.
1977

Stbjects reside in ballas, Texas.
Two South African suhjects had blood
lead isotopically distinct from
native-born subjecta. Some bad high
to woderate exposures to airtorcne

BLOOD; LEAD: ONCCUPATIWNAL HAZARDS;
TERTH; \TR POLLUTTOR; MSTALS;
BIOACCUNULATION; DI®TS: UNBILICAL
CORD

17
Blood,
vhole

Ingestion fot applicable 10 ag/81 tead level after taking pills

containing 0.5 ng lead per pill (20
oills per day).

1ightfoote, J.
®lair, J.
Cohen, J.P.
1977

Sanples fros S9 yr old voman adwitted

to Stanford University Hospital.

Anemia, di€fuse paln, abdominal pain,
Jepression, icritability

LEAD; %uTAL POISONING; METALS; CAS®
STSTORTES; LZAD POTYSONING; BLOOD;
ORINE; TALIFORNIA
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17
Blood,
whole

a) 2401
by 1562
c} 2613

s) <8O aug/100 a}
b) 0-55 ug/100 al
c) > or,= 60 ug/100 aul

a) Wot giv-rn
b) Mot given
c) Yot jiven

1) SA.8%, T2.4¢, 32,6% of children
living >200 ft, 100-200 ft, <100 ft,
respectively, from major roadway

b) 6.9, 28,2%, 49.2% of children
living »>200 ft, 100-200 £¢t, <109 ft,
respectively, from major roadvay

c) a.Tv, 2 8¢, 1% of children living
>21) fe, 100-20) €t, <0 f£¢,
respuctively, from madoc voadvay.

Caprio, L.J.
Rargalis, v.L.
Joselow, H.4.
19"

~hildren, residents of Mevark.
xeasareneats sade at the Colleqgs of
%edicine and Dentistry of ¥ew Jersey
dafing 1971,

LEAD; ®PTALS; 9LOOD; LEBAD DD ISONTYS;
DR2AN ARIAS; NEW JPPSPY; CHILNA®Y;
AUTONMOTYVE; TR POLLITYON
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Lead
M19-92-1
Pb

ALH 207.2, WP 327.8 T, BP 1740 C, YP 1.77 am Hg at 1000 C, 1 mm

Hg at ©°70 C, 10 em Yq at 11640 C
{CONTTNOED)

% XPISURE ROUTE

AWALYTTCAL
WETROD

NOADER
af CASES

PG

{
1

LIAY |

| GEVERAL TWPNPRATIOY

repRarYCe

770
Blood,
vhole

0.05-1.6% uwol/l

779
Blood,
whole

ot
ot
Yot
ot

qiven
given
given
given

1,85 asol/l

uq/31
ng/dl
13/d1
ug/dl

vgsidents near a zinc mire.

I

|

|

| Residents ot Shiphaw, Somerest, vhere
| C4 vas Nigh.. 18 fesales, aged 28 to
1 A3 yr, 17 males, aget 15 to 7™ yr.
|
|
1
|

CANYIUM; TINC; LEAC; “®TALS; YINING:
BLOOD; UNITED KINGDON; 9PTAL
POTISONING; FOOD CONTAMTNATION

rarruthers, ",
Ssith, -.
1979

a) Pb eancephalopathy

») Long-term Pb exposire

c} Short-ters Pb exposure

d) Fo Pb exposure

Data froa psychologic an4 neurologic
exaninations also availabdle.

Childcen vith lead encephalogathy had
vorse scoces in all categories.

childrten, 9 to A yr, 845 with high
lead levels and 85 controls that vere
satched for sex, race, and age.
controls attended neighborhood health
clinics in Providence, Rhode Island

inclade ircitadbility, drowsiness,
convulsions.

LBAD; LPAD PNISONING; NETALS;
CHILOREN; BLOOD; BYOACCOMULATION:
RHODE ISLAFD

Rummo, J.H.
foath, D.K.
Pusmd, N.J.
Rrown, J.F.
1070

R e o i G o — . S A . P — - - S A Gm v A . = S S = A S D S R G e G T - o

AAS

gansaaos

—— - - A = G S G am —  GS S S em Em e G e S SR G Ee G S e S —

Hot
Yot
ot
Not
Yot
ot
Not
ot

given
given
given
given
given
given
given
given

8.0
J33.8
85.8
9.9
52.7
68.0
77.7
55.6

ug/100
ag/100
ug/100
ug/100
ug/100
9g/100
ug/100
ag/100

a) Pesmale clerical vorkers, red blood
cell (RBC) delta-aminoilevulinic acid
dehydrase (ALAD) activity = 22.3
aillionits/el BBC
b} Male clerical vorkers and traffic
policesen, ALAD activity = 17.3
millianits/sl REC
{ c) dotorway tollgate attendants, ALAD
| activity = 11,5 williunits/nl 8BC
1 4) Chrontcalcoholics, ALAD activity =
1 84.58 silliunits/ul BBC
| @) Recent occupationsl exposure, ALAD
activity = 8.7 sillianits/al REGC
£) Sabclinical intoxication cases,
ALAD activity = 1.6 silliunits/al RBC
h) Previous intoxication, ALAD
activity = 3.3 ailliunits/al BBC.
Other Jdata available.

I
|
|
|
|
|
|
|
{
|
|
1
|
|
|
{
| Sysptons of lead encephalopathy
|
}
|
|
t
|
\
1
1
|
|
]
|
|
|

178 sebjects in Kilan, aged 25-45 yr,
and 710 occupationally exposmed
vorkers.

LEAD; YBTALS; BLOOD; LEAD POISONING;
§{ OCCUPATIONAL HAZARDS; ITALY; EWIYHES
{
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Secchi, G.Z%.
Alessio, L.
197s
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Lead
7839-92-1

Pb
AtW 207.2, HP 327.8 C, BP 1740 C, ¥P 1.77 mm Hg at 1000 €, 1 unm Hg at 970 C, 10 mm Hg at 1160 C
{CONZINOED)

BIPOSURE ROUTE HUADER GEWERAL INFORMATION REPERERCE

or CASES

TTSSOE AWALYTICAL

IETHOD

BANGE HEAY

) 125

a a) 16.6-51.8 ng/100 g
b) aS

b} 13.2-18.7 ug/100 g

a) 32.1 ug/100 g
b 13.9 ug/100 g

a) Bxposed to low Pb. Range is of
asaas for various departsents.
delta-ininolevalinic acid dehydrase
cange: 37.3-95.1 units/ml red blood
cells, mean, 68.8 snita/ml REC

b) Controls in sase plant, range of
aeans for 3 departsents. LLAD range:
101.8-111.0 anits/RBC, aean, 108.2
anits/RBC

ALA, hemoglobin, hematocrit, RSC, and
subjective syaptoas also available.
¥Wo statistical variation.

Sakurai, H.
Sagita, H.
tsuchiya, K.
1974

w~
52
&

vhole

Vorkers in a cabber hose and
automobdile tire factory. Wean age
30.5 yr, controls, 27.8 yr. Hean
exposare for 5.0 yr.

LBAD; WRPALS; LEAD POYSONING; BLOOD:
OCCUPATIONAL AAZARDS: BNZYNES; JAPAW

782
Blood,
vhole

a) ot given
b) Rot given
¢) Wot given
d4) Mot given
e} ¥ot given
£} 6=-88 a1g/100 al

a) 91 ag/100 ml
b} 62 ug/10d ml
c} 72 ug/t00 =l
1) 96 agq/100 al
a) 36 ug/100 2l

a) Foresen, furnace vorkecs, truck
unloadecs at a ?b saelter, mean free
ecythrocyte protoporphyrin
concentration (PER)=823 ug/100 al

b) maintenance vorkecrs and those with
several jobs, mean PEP=262 ag/100 ml
c) Vorkers involved with forklift
operation and battery wrecking, mean
PEP=3INE 0g/100 ml

d) Casters, mean P®P=468 ug/100 ml

e) Office or lab workers, mean P2p=96
uq/100 al

f) Housrhold contacts of the
ewployees, PEP range=10-°d ug/1001l.

Hinegar, D.A.
Levy, B.S.
Andrevs, J.S.
Landcigan, P.J.
Scraton, W.H,
Kcaase, P.J.
1977

[
-
2VWND
- — - — - — - " S - - — A - — - o

Pb smelter near St. ®aal, Minnesota,
Yedian ajes: plant vorkers, 32 vr,
lab vorkers, 56 yr.

vatique, cough, diacrrhea,
ficcitability, anorexia, hand tresors
- sysptoms of Pb poisoning.

L2AD; “2rALS: LZAD POTSONIYG; 3LNON;
PROTOPORPRYPINS; OCCUPATIONAL
HAZABDS; SINNESOTA

793
8lood,
whole

0.012-0,01° mrg/100 q 9.0 a3/139 g Aultiple sclecosis patients Vestersan, %.°.
Bruetman, M.
Pfitzer, B.

1974

S pstients, aged 25-56 yr, 1 black, &
vhites, Duration of discase: 2 no to
10 yr.

LeAN; ORINZ; BLOOD; ROW®S; CVNTRAL
VEPVOIUS SYST®Y DISBASES

Ty
Blood,
vhole

AAS a) 26.3 197100 al
t) 81,06 aq/100 wl
c) 27.0° u3/100 sl
Ay 29.°8 337100 31
€} 22,15 13/Z100 3l

a) %ot given
b) Yot gfven
c) ¥Wot given
4) Not given
e} Yot yiven

a) Yyperactive childresn with no known
cause for condition

b) Hypacvactive childven with history
of lead poisoning

c) Ryperactive children vith highly
pro®able cause Cfor condition

4) dyperactive childcen with possible
caure Cor condition

e) Toatrols

ravidq, 2.J.
197

sxnge
wmwoow

futpatients in 1 of 3 clinics ian
Xinys County Hospital - Downstate
ledical Center Cosplex it Rrooklya,
NY, aqed 1.5-12 yr.

LPAn; 9RTALS; RLOCD; URINE; CHILDREN;
LYY POISORING; S[THAVICR DISOPOURS
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|

ead
89921

::' 297,2, 19 27,8 7, %P 1700 C, VP 1.77 me Ha at 1000 C, 1 mn Hg at 970 C, 19 nm Hq at 116) ©

Cd levels vwithin normal limits.

Esployess from sacondary Ph saelter
and controls from neacby Al
processing plant in Sosthern
Calitornfia.

SETALS; ARSENIC; LEAD; BLOOD; BLOOD
PLASHA: BAIR; COAPARATIVE
EVALUATIONS; HEARIWG; SEUROLOGIC
BANIPESTATIONS; OCCUOPATIONAL HAZARDS;
ISDOSTRIES; SHUBLTERS; CALIPORNIA

fHorgan, D.
Campion, D.S.
Browdy, B.l.
VYalentins, J.L.
Gonick, H.C.
Hassey, P.J.
Culver, B.D.
1979

(CIMTIVOED)

T{SSGR | RLPOSUIF POUTE § AMALYTICAL ] wgNpeR PANGS ] ey 1 RENRAL THFORAATION ] REFPITECE ]
I \ RETHOD | Or CasE | | t ] 1

' | i i R = ' =

| [} f

708 : t 1 » 1 31=75 aqg/100 wl { 87,5 ag/100 =1 { Children evalaoated for Pb absorption | Shapiro, I.1V. ]
slood, \ | { | { | | tucke, A. ]
whole ] ] 1 ] ] { Sasples fros 30 children, aged 1-5 | Sitchell, G. ]
] | t [} 1 | yr, at Childgen's Hosptial of { Bloachk, ©, ]

4 { [} | ] | Philadelphia. 1 1978 1

{ | [} ] ! 1 | |

] | [] | ] { Correlation between Cres ] 1

] 1 | | | | erythroporphyrin levels and age 1 ]

[} [} i | 1 | cotrected tooth Pb. | I

[} ) i [} i 1 | 1

| I [} I I | LEAD; BLOOD: TERTH: OWNESYLVANTA; | I

| i 1 ] 1 | WETALS; MEASURENENT BRTHODS; | 1

| 1 [} [} I | CHILDREN; POPULATION ®XPOSURE ] |

| | ] 1 ! | _t 1

| 1} ] | | | ! 1

1605 { 1 MS ja 10 | a) Wot given 1 a) 0.12 ag/l i a) Ate food contaminated with | Skerfving, S. I
slood, [] { 1 b 6 | b) Mot given { b 0.11 agrl { wethylmercury { Raasson, K, I
whole 1 [} i 1 1 { b} Controls | Mangs, C. 1
) [} { { L { | Lindsten, J. [l

[ ] | ] [} | Resldeats of Sveden. { Rysan, W. 1

1 | ] [} [} L} 1 1974 ]

] 1} ] ] [} | WETALS; SBRRCURY; LEAD; SUEDEN; 3L720D; | ]

] { [] i ! | POOD CONTASINATION ] ]

i (] i ] | R 1 1

) 1 ] | | i | [

1133 1 I \AS { a) 60 | a) 10-60 ugral f a) 30 ugral { a) %sntally cetarded | Youroukos, S. t
Blood, ] ] I b 30 1 b 12-38 ugrdl { h 20.8 agral { children-etiology unknown { Lybecatos, C. ]
whole { { o 30 1 ¢} 12-80 ugr4l t c) 20.9 ugsal { b) Controls, noraal children t Philippidon, 2. ]
t [} ] | 1 1 c) Controls, mentally retarded { Gardikas, C. ]

[} | | | [} { children - etiology known | Tsoai, A. ]

1 { | [} [} [} § 1978 1

: : | { ] { Children fros Athens, Greece ares. 1 |

[} [} [} i | [}

] | ] 1 | | LEAD; HETALS; NSNTAL RETARDATION; ] [}

[} 1 ) I [} | LE®AD POXSONING; ®LOOD; EEYTHROCYYES; 1

\ [} t | ] { CYILOREN; GRRECE®; COWPARATIVE H 1

t { [} [} | { EVALUATIONS | l

i 1 | { [ J— { | )

] ] | | ] | { 1

98t | Ingestion { AAS t 1309 | a) ot given | a) 31.7 ug/100 sl | a) Lodge Expressway area, nales | Ter Haar, G. 1
slood, ] t ] | b) Not given { b 31.1 ug/100 sl f b) Sratiot Avenue area les { Chadzinski, L. [}
whole [ 1 1 | ¢) Not given 1 ¢ 30.7 ug/100 sl { ¢) Grand %iver Avenue a ¢ BBles 1 1979 {
1 | ] | 4) ¥ot given { 4) 8.0 ug/100 ml | d4) Lodge Expressway area, fesales ] 1

1 | i { @) Not given | o) 31.5 ag/100 ml { @) Gratiot Avenue area, fesales t 1

[} | 1 | £} Yot given | £} 31.3 ag/100 al { £) Grand Wiver Avenue area, fenmales ] ]

] ] { | | | Areas are at increasing distances 1 1

1 | { | ! { €ron 3 maqor roadvays in Detroit. 1 1

1 1 [] ] { | Bigher levels correlated with poor 1 ]

[] | ] | ] { housing and younger age. Uo | 1

{ I ] t ] { correlation between lead levels and ] ]

| 1 ] I | | distance from highway. | ]

1 1 [} t | { 1 I

| ! 1 { [} | dostly 2-5 yr olds 1 1

| [} ] ] | ) ! |

] | t | 1 | Paint, plaster ) 1

[] t ] { | | 1 1

{ | [} [} [} { BBTALS; LEAD; AGE; CAILDREN; SEX: ] i

| ! | | [} | BLOOD; MICAIGAE { i

] 1 1 ] { [} [ 1

{ 1 | 1 1 [} 1 I

1955 { Dermal | S 1 a) 69 | a) Wot given | a) 61.3 ug/100 al | a) Workers at Pb smelter, eaployed at { Baloh, R.¥. t
Blood, ] [] 13 | b} Wot given {1 b) 22.0 ug/100 ml | least 1 yr { Spivey, G.d. |
whole [] 1 1 ] 1 { b) Controls § Brown, C.P. ]
1 [} t [} | [} { 1

] [} | | | ] i |

[} ] { 1 [} { ] 1

{ t | [} | 1 1 |

| ] 1 | | i ] |

[} ] | | 1 { [} [}

[} i ] | | ! ] [}

t ] | | 1 1 ] [}

t \ | | [} | 1 1

{ | 1 [} ! 1 [} {

[} 1 | [} | | ) ]

[} 1 i 1 { ! | [|

| 1 . | 1 [} [ [} t

(WBIT
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Lead

1:39-92-1
4
At 207.2, %P 327.8 C, BP 1780 C, VP 1.77 um 89 at 1000 C, 1 sa Hg at 970 C, 10 am Bg at 1160 2
(CO¥TINURD)

| TISSOR { BXPOSORE R00TE | AMALYTICAL 1 ¥UN9ISR ] RLNGE { HEAN [] GEWERAL INPORBATION ] REPERENC®
] ] ] BETROD | Or cases | ! 1 1
] [} I § ) ! L ]
{ [} ! [} [} i t ]
| 2286 [ I ArS 1 a) a0 } &) 19.5-81 ug/100 ul | a) §ot given | a) 30-35% hematocrit | Chisolm, J.J., Jr.
{ "lood, ] t { by 75 1 % 19.5-71 ag/100 nl | by ¥Wat given 1 b) 36-82%< hematocrit | Hellits, B.0.
{ vhole [} 1 i 1 | t | Keil, J.E.
f 1 i 1 | | | ?reschool children from o0ld bousing | Bacrett, B.B.
: : : '| : : { areas i{a Charlestonm, SC. 1 1978

| i
] 1 1 ] ] ] | SETALS; LEAD; BLOOD; CRILDREN; SOUTR |
{ |} [} { { [} { CAROLIVA |
] [} i [l [} ] L ]
: 271 : : aus : 2 = a) 39-61 ugsa1 : )} SO agsdl H '

- g, a ag I &) #other, 6/6/75 to 9/23/75S, k on | Singh, ®.

| Blooq, [} ] 1 1 b) 27-50 ug/al 1 b) 80.6 agrdl | 2413775 and lov on 9/23/75 pes t Dongnn. c.¥.
{ vhole [} I | ] | | b) Iafant, 9/22/7S to 6/17/76, peak { Banshaw, J.8.
] ] [ { I t | at birth (9/22/75) and 10/16/75, and | 1978
| | | [} I [} 1 lov on 12/9/75. ]
[} ] 1 [ 1 | | {
(] [} 1 ] 1 | | Pregnaat 20 yr old, in 3rd trimester, |
{ 1 ] I [} 1 | with sandpaper and torch removed 1
[ [} [] 1 [} [} | paint frow house. 3200 ga female 1
[} : : : : : : torn after 80 vk gestation. ]
] |
] 1 1 ) ] ) \ fiother had Pb poisoning 20 days ]
| [] ! { | | | tafora delivery. Development of ]
1 1 | | | | | {nfant normal at 10 mo, bat at 12 mo
1 ] | A 1 | { child was at %-12 so in cognitive ]
[} 1 | [] | | | skills. |
! [} t g t i { t
1 [} 1 3 | i | { paint ]
1 ] 1 ] [} { 1 ]
t t 1 o 1 | | 98TALS; LPAD; BLOOD: AMNIOYIC PLUID; {
| ] ] bl | 1 | | LYaD POISNWING; IWFANTS; ADULYS; ]
{ [} t { [} 1 { YETUS: PATNTS ]
(] 1 | | ) { . | 1
{ ) [} [} 1 1 | !
{ 2520 ] { AAS 1 a 11 | a) Yot given { a) 69,6 ugrAal {a) -3 y¢ old { DPolcourt, J.l.
1 9%lood, | | 1 b 13 I ) Yot given 1 h) 37,2 ugrdl | b} 3-6 vr old i Hasrick, A4.J.
| vhole t | 1 ¢ 18 | c) ¥ot given 1 e} 31.2 ugrdl ic) 6-10 yr old | O'*uaxa, L.A.
] 1 1 14 13 { 4) rot 3iven t 4y 26.7 ugrAal t d) 10 yr and older { Wodten, J.
[} [} 1 [} [} | { Dast sasples from homes indicated 1 RPaker, %®.L.
{ | | [} | [} | excesanive Ph. | 1979
t | | ] 1 | I {
t [} | | [} 1 | doys aad girls (2rom 10 mo to 1S yr) |
t | 1 | [} { | vith at least ' parent vorking at [}
[} { [ | | ! { battery factory in Yaleigh, . [}
[} { [ ' ] 1 [} ]
[} : t { [} [} : Y0 syaptoss of lead pasioning [}
[} t i [} | 1
[} | ] [} ] | | Clothes of lead-acid storage battecy |
1 | t | ] | | plamt wvorkers |
[} } L} | | | | |
] ] | [} [] | | SETALS: LEAD; RLOOD; LEAD POYSONYYG; )
f ] ' 1 ] [} | OCCHPATIOYAL RAZARDS; INDUSTRIES: \
I 1 ! I [} | { DUST: CHILNB®Y; WORYH CARQLIWA t
[} ] (] | { | - 1
] 1 | i | ] ] |
§ 2539 { Deraal 1 \s I a) 69 { a) Slightly <6%-slightly { %) 61.3 uy/zil | a) Seelter vorkers esployed at lrast | Spivey, G.HK.
t 3looq, | Inbalation t 1 b 25 1 >%0 ugrd4l 1% 22.0 19741 It vye | ktovn, C.P.
| whole { 1 { | b) ®ot given \ i h) \lusinue vorkers (controls | ®Baloh, %9,
[] t 1 { ! I | anployad at least 1 yr | Campion, D.S.
] [} | ] 1 y) ] | Alc levals for Pb, C4, acd Ar also | Valentine, J.U.
] t 1 | ] [} t qtven. | Bassey, F.J.
| 1 i | | | 1 } Prowdy, B.L.
i ] | | [} [} | Lead swelter vorkers, mean age 82,5 { Culver, B.D.
| | I i ] 1 | vyo, sean employment 11.3 yr. § 1979
] | | ] ] | | “onttols, mean age a".7 yr, gean 1
1 | [} [} 1 1 { esployment A.8 yr., All from soatheca |
| | ( [} [} | 1 -\ 1
1 | ! 1 | ' i '
| | [} i 1 | { 1TTA\LS; LP®AD; APFSERIC; CADMIOE:; ]
] [} 1 i [} { 1 AN \NOLTS; QCCUPATINNAL HATIA®DS;
1 [} 1 1 [} | | CONPARATIVE BVALUATIONS: CALTIPORNIA |
] [} S | [ ] R, | - R | 1

(ATt BA5E)



teal
7839-92-1

2b
AtY 207.2, m® 327.8 C, %P 1740 C, ¥YP 1.77 am Hg at 1000 C, 1 sa

Rg at 970 C, 10 ms ug

at 118) =
(CONTINDED)

TXPOSORE ROUTE AWALYTICAL

REYHOD

ROUNBER
JF CASES

TISSNE

RANGE

GERBRAL THNFPORNATION

REFERE®CY

2°00 Ingestion AS
slo0d,

vhole

a) %ot glven
%) Wot given
c) Wot given
d) Wot given

c) 19.0 «
agz/z4al
a) 21.5 »
aqs4l
Reometric
- SGO

c - 1.7

or - 1.4

a) 132 sabjects from urban comsercial

area (aear battery plant)

b) 599 s1dbjects from uchan
cesidential area

c) 110 sabjects from suburban area
4) All satjects

Blood levels correlated with air,
soil and hoasedust concentrations
Statistical analysis done.

Children, 1-8 yr old, from three
general areas in Omaha, 1971-1977,

Jczhan sabjects mostly black, sabacdan

subjects white.
Znvironaent

HETALS: LEAD; BTYOACCUYULATION;
ADOLESCENTS; CRILDPEN; BLOOD;

COYPAPATIVE “VALUATIONS; ATYOSPHERE;

ORBAN AREAS; WEBRASKR

Anjle, C.R.
*cYntite, A.S.
1979

2998
Blood,
whole

Ingestion

95~136 ug/dl (8.6-6.6
umol/1)

1sol/0l)

2952
1lood,
Rhole

115.5 augz4al (5.6

Source of Pb Yorgan's perfused pomade

containing *Plamb. acet. 3™

§-yr~old, with West Indlan pareats,

in habit of putting her fingers into

cosmetics and licking thes.

Ecythrocyte protoporphyrin levels
averaged 510 ug/48l.

Hairc dye

AETALS; LEBAD; WETAL POYSONYNG: LEAD
POISONING; PROTOPOBPFYRINS; ELOOD;
BRYTHROCYTES; CHILDEEBN; UNITED
KINSDON

Waldron, H.\.
1979

Reviev

REVIEW; HETALS; LEAD; HEALTH HAAZARDS;

CHILON®N; ADULTS; METAL TOXICITY;
HETABOLIYES; BLOOD PLASHA; BLOOD
SERUN; BOWES; URINE; AUTONOTIVE;
RBYTHROCYTES; BLOOD; HAIR; WAILS;
SALYVA

Posner, H.S.
1977

2900
Rlood,
vhole

AAS

19-81 ag/100 al

39.37 ag/100 sl

Prospective study, Pb significantly
related to blood protoporphyrin.

Children, ages <1-7 yr, from old
housing areas of Charleston, SC.

LEAD; BLOOD:; CHILDREW; HEASURBNENT
HETHODS: PROTOPORPHYRINS; SOOUTH
CAROLINA; NETALS

Chisols, J.J., Jr.
Hellits, E.D.
Keil, J.E.
Barrett, B.8.

1978

2991
8lood,
whole

o D o D = D — G G G R P M A G T G o - - - . > — - - — - ——r
R e G G G D D = S D W = An S . . G - A S S e S A e e - e S e i S - W G D A A e Ee MR e - . ——

5.6-27.8 ug/100 al

Not glven

. —— . — . —— - —— . — ——— i ————— = — o —— . . W s W~ HS B A= = S A . = En = G e - - - W — -

fAigh school students ages 14-18 yr

LEAD; HNETALS; BLOOD; BLOOD PIASHA;
BRYTHROCYTES: CONPABATIVE
BYALUATIOWS; ADOLESCRETS

D s S i S T P S S D S T D - - - " T — D - = —— — - . S D = D mm e - . . e m am S e - - = o ——

Angle, C.R.
dcintire, A.S.
1978

(REXT PAGE)
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Lead
7839-92-1

Pb
AtY 207.2, AP 327.8 C, 9P 1780 C, YP 1.77 am Hg at 1000 C, 1 ms Hg at 970 C, 10 mam Hg at 1160 C
(CONTINDRD)

————— e e———

TISsoe EXPOSURE ROUTE

WONBER
OF CASES

AFALYTICAL
uETHOD

RA¥GE AN 1 REWEEAL IBFORBATION REFEREBCE

815
Kidney

~
-

0.40-3.8 ug/qg, wet wt 1.9 ug/g wnt wt The association betveen age and Pb

content of organs is shown.

Poklis, A.
Preisuth, H.C.
1976

APDC~NTIBK
LS

Liver, kidney, lung and pancreas
sanmples from Baltisore City residents
over 17 years of age vho had died
suddenly and vho had no disease
condition at time of death.

LIVER; KIDWEYS; PAWCREAS; LUWNGS;
UR3AN \BBAS; SBIOACCUNULATION:
CLRDIOYASCOLAP DISBASES; NETALS;
BARYLAND

816
Kldney

»
-
("]
~
B

0.16-1.2 ug/q wet vt 0.47 ug/g wet wt Samples from 30 cadavers in central
Japan, wean age of 3° years, extent

of heavy metal exposure unknown.

Sasino, r.
Hayakawa, X.
Shibata, T.
Kitamura, S.
WETALS; ARSBNIC; BERYLLYOUW; BISAUTH: 1975
CADNTON; CHROAIUN; COBALY; CCPPER;

HBRCORY; WETRYL MPRCURY COAPOUNDS;

YAYGA §ESE®; KOLYBDENUN; ¥ICKEL; L®AD:
ANTIAONY; VANADION; TINC; BRAXN;

TRACHEA; LUNGS; HEART; LIVER;

PANCRENS; SPLEEW; KIDYEYS; ADPRUAL

FLANDS; INTESTINES; TPSTES; CVARIES;

- - ——— o Sn o S (D = A - -

TISSUR; CADAVERS; JAPAN

'
1
+
1

) 0.9 w9/
by 0.369 ua/1

Tagestion

-
2
w

a} Mot glven
b) Yot given

a) Nales

b} Pemiles

"iolagical hslf-tiwes (BHT) oltained
hy obsecvation of accusulation from
0-99 years and calculation by a
mathesatical wodel.

Sugita, v,
1978

Ao |
z
)
=
2
"

idvey

\atopsv samples from Tokyo accident
vith no known occupational exposure,

5.9 vears
CADYIUY; NR2TUFY; LBAD; ERTAL

[ X3
AQTIOSTIRS; BIONCCUSOLATION; IGE: ST
TOIDST JAPAR

1) 7.9 ppe drv wt
Ky 7,.3° ppn dry vt

a) Wot glven
b) Not jiven

2199
Kidnay

a} Yedulla

b) Toctex

2 samples per cage. ? analyses per
sasple.

T-ray
Spectrosetry

[)
7. 4
-
1

"angnlson, . fF.,
Hill, “.¥.
Nielson, K.K.
Batough, D.J.
Christensen, J.J.
Tzatt, °. %,

Richirds, M.,
1976

-]

1778 aatopsies of 10 Pima Yndians, »
"apago, and a Creex Yndian.

POTASSION; CALCYUN; TBOW; COPPER;
ZYNT] °ORYDINY; RYCK®L; LEAD; ASTALS;
CPACT TLE®SPYITS; LIVPR; SPLEYN; AORTA;
KTDWEYS: ADIPNSE DISSNY; PANCR®AS;
NRASTPRYRNT wPTHONS; AUTOPSTES
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1
{
I
)
1
1
[}
|
|
|
1
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{
]
{
|
!
I
|
|
1
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4OSCLBS; SKTR; BLOOD; BONES; ADIPOSE |
!
[}
L}
|
[
{
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{
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|
|
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|
|
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Lead

7833-92-1

?h

AtV 207.2, WP 327.8 7, BP 1780 C, VP 1.77 3 Hq at 1000 C, Y am Hg at 970 C, 17 am Hq at V160 3
(rosriIvgen)

ANALYTICAL
HETHOD

EXYPOSUO™ 200T® NOYOER

JF CASHs

TESSTI™ BANG® SENZRAL YNPORAATION

[}
i
t
[}

2667
Kidney

nithizone a5 Gross, S.P.
efitzer, EB.A.
Yeager, D.Y.
Kehoe, °.A.

1975

a) Not given
b) ¥Wot given

A} 0.79 ppa vet wt
b 0.88 pne wet wt

a) “ortex

b) %edalls, 4%a of 85

tevels decreased vith increasiag age.
People with nephrosclerotic disease
had levels of 9.56 ppe, compated to
0.93 pps for others.

Samples fros autopsies fros the
cincinnati area (1969-1971) of a6
vhite males, aged 20-B& yr. 19
tragsatic deaths, 6 deaths due to
drugs or carbon monoxide, 21 deaths
due to sedical caueges.

LEAD; RETALS; BOWES; ADTPOSZ TISSUR;
ORINE; MUSCLES; INTESTINES; HPAPRT;
SKIY; BLADDER; STOBACH; BRAIN;
TESTES; THYROID GLAWDS; PROSIATE;
BLOOD; ADRENAL RLANDS: LUNGS; SPLEEN;
PAYCREAS; KIDNRYS; LIVER; AORTA;
AUTIPSIES; OHIN: BIOACCURULATTON

a) 119
b S2
c) 66

3093
Kidney

o
v

a) Mot given
b) Wot gliven
c) Mot given

a) S.76 ppa
b) 3.02 ppa
c) S5.97 ppa

a) Yo renal disease

b} Acate renal failuces

c) Chronic remal Cailuves

a) and b) different (P<0.02), b) and
c) different (P<0.05)

VYalues are dry vt basis.

Indraprasit, S.
Alexander, 5.V.
Gonick, H.C.
1974

Autopsies at UCLA Hospital.

TRACE BLEWRNTS; HETALS; AUTOPSIBS:
CALIPOREIA; KYDNEYS; LIVER; SPLEEN;
DISEASES; HYPERTRESION; SODIOA;
POTASSTON; CALCIUN: PROSPHORUS;
SAGNBSION; CADNYIUA; ZINC; COPPER;
LPAD; IROW; MANGAWESE; ALUSINON;
STLICON; TYTANYON; COBALT; WICKEL;
SOLYBDEROM; TIN; CHRORIUA; STRONTION;
SARIUA; LITBION; SILYPR; VANADIOY:
BORON
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REFERENCES FOR DATA TABLE

Adamsson, B.; Piscator, 4.; Nogawa, K.
1979
Pulmonary and Gastrointestinal Exposure to Cadmius Oxide Dust in a Battery FPactory
Environmental Health Perspectives 28:219-222

Adebonojo, P.O.
1974
Hematologic Status of Urban Black Children in Philadelphia
Clinical Pediatrics 13 (10) :874-888

Adebonojo, P.0.; Strahs, S.
1974
Reducing the Lead Burden of Ghetto Children: An Effect of Day Care Services
Clinical Pediatrics 13(4):310-314

Ananjia, T.L.; Lucas, J.B.; Seta, J.A.
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