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11 



PREFACE · 

Th1s report surmiar1zes and evaluates 1nformat1on relevant to a prel1m1-
nary 1nter1m assessment of adverse health effects assoc1ated w1th mercury. 
All est1mates of acceptable 1ntakes and carc1nogen1c potency presented 1n 
th1s document should be cons 1dered as pr el 1m1nary and reflect l 1m1ted re
sources allocated to th1s project. Pert1nent tox1colog1c and env1ronmental 
data were located through on-11ne 11terature searches of the Chem1cal 
Abstracts, TOXLINE, CANCERLINE and the CHEMFATE/DATALOG data bases. The 
bas1c l1terature searched support1ng th1s document 1s current up to 
September. 1984. Secondary sources of 1nformat1 on have al so been re 11 ed 
upon 1n the preparat 1on of th1s report and represent large-scale health 
assessment efforts that enta11 extens1ve peer and Agency rev1ew. The 
follow1ng Off1ce of Health and Env1ronmental Assessment (OHEA) sources have 
been extens1vely ut111zed: 

U.S. EPA. l980b. Amb1ent Water Qua11ty Cr1ter1a for Mercury. 
Env1ronmental Cr1ter1a and Assessment Off1ce, C1nc1nnat1, OH. EPA 
440/5-80-058. NTIS PB 81-117699. 

U.S. EPA. 1983b. Reportable Quant1ty for Mercur1c N1trate. 
Prepared by the Env1ronmental Cr1ter1a and Assessment Off1ce, 
C1nc1nnat1. OH. OHEA for the Off1ce of Sol1d Waste and Emergency 
Response, Wash1ngton, DC. 

) 

U.S. EPA. 1984. Mercury Health Effects Update. Health Issue 
Assessment. F1nal Report. Env1ronmental Cr1ter1a and Assessment 
Off1ce, Research Tr1angle Park, NC. EPA 600/8-84-0l9F. NTIS PB 
85-123925. 

• 

The 1ntent 1n these assessments 1s to suggest acceptable exposure levels 
whenever suff1c1ent data were ava1lable. Values were not der1ved or larger 
uncerta1nty factors were employed when the var1able data were l 1m1ted 1n 
scope tend1ng to generate conservat1ve (1.e .• protect1ve) est1mates. Never
theless. the 1nter1m values presented reflect the relat1ve degree of hazard 
assoc1ated w1th exposure or r1sk to the chem1cal(s) addressed. 

Whenever poss1ble, two categor1es of values have been est1mated for sys
tem1c tox1cants (tox1cants for wh1ch cancer 1s not the endpo1nt of concern). 
The f1rst. the AIS or acceptable 1ntake subchron1c, 1s an est1mate of an 
exposure level that would not be expected to cause adverse effects when 
exposure occurs dur1ng a l1m1ted t 1me 1nterval ( 1.e •• for an 1nterval that 
does not const1tute a s1gn1f1cant port1on of the 11fespan). Th1s type of 
exposure est1mate has not been extens1vely used or r1gorously def1ned, as 
prev1ous r1sk assessment efforts have been pr1mar1ly d1rected towards 
exposures from tox1cants 1n amb1ent a1r or water where l1fet1me exposure 1s 
assumed. An1mal data used for AIS est 1mates generally 1nclude exposures 
w1th durat1ons of 30-90 days. Subchron1c human data are rarely ava1lable. 
Reported exposures are usually from chron1c occupational .exposure s1tuat1ons 
or from reports of acute accidental exposure. 
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The AIC, acceptable 1ntake chron1c, 1s s1m1lar 1n concept to the ADI 
' (acceptable dally 1ntake) •. It 1s an est1mate of an exposure level that 

would not be expected to cause adverse effects when exposure occurs for a 
s1gn1f1cant port1on of the 11fespan [see U.S. EPA (1980a) for a d1scuss1on 
of th1s concept]'. The AIC 1s route spec1f1c and est1mates acceptable 
exposure for a g1ven route w1th the 1mpl1c1t assumpt1on that exposure by 
other routes 1s 1ns1gn1f1cant. 

Compos1te scores (CSs) for noncarc1nogens have also been calculated 
where data perm1tted. These values are used for rank1ng reportable quant1-
t1es; the methodology for the1r development 1s expla1ned 1n U.S. EPA (1983a). 

For compounds for wh1ch there 1s suff1c1ent ev1dence of carc1nogen1c1ty, 
AIS and AIC values are not der1ved. For a d1scuss1on of r1sk assessment 
methodology for carc1nogens refer to U.S. EPA (1980a). S1nce cancer 1s a 
process that 1s not character1zed by a threshold, any exposure contr1butes 
an 1ncrement of r1sk. Consequently, der1vat1on of AIS and AIC values would 
be 1nappropr1ate. For carc1nogens, q1*s have been computed based on oral 
and 1nhalat1on data 1f ava1lable. 
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ABSTRACT 

In order to place the r1sk assessment evaluat1on 1n proper context, 
refer to the preface of th1s document. The pref ace out 11 nes l 1m1tat 1 ons 
appl1cable to all documents of th1s ser1es as well as the appropr1ate 1nter
pretat1on and use of the quant1tat1ve est1mates presented. 

The consequences of human oral exposure to methyl mercury are well docu
mented. U.S. EPA (1980b) est1mated an ADI of 20 µg Hg/day for waterborne 
methyl mercury. New data have not emerged wh1ch would suggest mod1f1cat1on 
of th1s est1mate. Therefore, 20 µg/day 1s proposed as the AIS and AIC 
value for oral exposure. Th1s value assumes the contr1but1on by 1nhalat1on 
1s <10 µg/day. Th1s value 1s appl1cable to alkyl mercury exposure and to 
m1xed alkyl-1norgan1c exposures. A CS of 59.4 was der1ved for mercury from 
methylmercury 1ngested by pregnant mothers, result 1ng 1n retarded psycho
motor development 1n the1r 1nfants. 

Data concern1ng 1nhalat1on exposure to alkyl mercury compounds are 
11m1ted and cons1st pr1mar1ly of occupat1onal reports. An AIS and AIC for 
1nhalat1on of 7.14 µg/day 1s suggested based on the TLV. Th1s est1mate 
should be rev1ewed as more complete data become ava1lable. 

No subchron1c oral exposure data were located for 1norgan1c mercury 
compounds. A s1ngle chron1c study where rats were fed d1ets conta1n1ng 
mercur1c acetate was located. Based on th1s study, an oral AIS and AIC of 
140 µg/day were est1mated. Th1s value 1s appl1cable solely to c1rcum
stances where exposure 1s 11m1ted to 1norgan1c mercury salts. These est1-
mates- should be rev1ewed when more complete data are ava11able. 

lnformat1on concern1ng 1nhalat1on exposure to. 1norgan1c mercury com
pounds 1s also extremely 11m1ted. Some data are ava1lable from occupat1onal 
exposures. Us1ng ·the TLV, an AIS of 35.7 µg/day and an AIC of 3.6 
µg/day have been est1mated. Aga1n, these est1mates should be rev1ewed 
when add1t1onal data are ava1lable. A CS of 42.4 was calculated for effects 
on the CNS observed 1n workers occupat1onally exposed to mercur1c n1trate. 
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1. ENVIRONMENTAL CHEMISTRY AND FATE 

Mercury 1s a metal belong1ng to group II B of the per1od1c table. 

Metall1c mercury ex1sts as a 11qu1d at room temperature. In the env1ron

ment, mercury ex1sts 1n three ox1dat1on states: 0 (elemental), +1 (mercu

rous compounds) and +2 (mercur1c compounds). Metall1c mercury (CAS No. 

7439-97-6) has a vapor pressure of 1.2xl0-3 mm Hg at 20°C and a water 

solub111ty of 81.3 µg/l at 30°C (Callahan et al., 1979). In the +l 

state, the mercurous salts are not very soluble 1n water. For example, the 

solub111ty of mercurous chlor1de 1s 2 mg/I. at 25°C, and the solub111ty of 

mercurous sulfate 1s 600 mg/I. at 25°C (Weast, 1980). In the +2 state, 

mercury salts are more water soluble. The solub111ty of mercur1c chlor1de 

and mercur1c acetate are 69 g/I. at 20°C and 250 g/I. at l0°C, respec

tively; however, mercur1c sulf1d~ has a water solub111ty of)only 0.01 mg/I. 

at 18°C (Weast, 1980). 

Bes1des a var1ety of 1norgan1c compounds. metcury forms a number of 

compounds w1th organ1c 11gands. In these compounds, mercury 1s attached to 

at least one carbon atom by a covalent bond. These compounds are tox1co

log1cal ly and env1ronmentally s1gn1f1cant. Methylmercury, ethylmercury, 

phenylmercury and alkoxyphenylmercury are some of the prom1nent compounds 

belong1ng to the class of organomercur1c compounds. 

Mercury 1s expected to be present 1n the atmosphere ma1nly as Hg(O) from 

electr1cal and chloroalkal1 1ndustr1es and the burn1ng of foss11 fuels. 

Other anthropogen1c sources of atmospher1c mercury are organomercur1c 

compounds, such ·as aryl-, alkoxyaryl-, methyl- and ethylmercury compounds 

used as fung1c1des (U.S. EPA, 1980b). It 1s 11kely that d1alkyl- or d1aryl

mercury w111 be converted to Hg(O) by photochem1cal react1ons 1n the 
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• atmosphere. The alkyl- and phenylmercur1al salts, however, may photodecom

pose 1nto s1mple 1norgan1c mercurous salts, as shown below (Zepp et al., 

1973; Callahan et al., 1979): 

hv 
R Hgx ~ R• + •Hgx 

The res1dence t1me of mercury 1n the atmosphere has been calculated to 

be 5. 7 years (Katsun1ko and Takum1, 1976). · Mercury 1s removed from the 

atmosphere ma1nly through prec1p1tat1on. Dur1ng the removal of Hg(O) from 

the atmosphere by ra1nwater, 1t 1s probably ox1d1zed to Hg(+l) 1n the 

presence of oxygen (U.S. EPA, 1980b). 

The aquat1c fate of mercury and compounds has been_ stud1ed extens1vely. 

Photolys1s, chem1cal spec1at1on, volat111zat1on, sorpt1on and,b1otransforma

t1on are all 1mportant processes 1n aquat1c med1a. The relat1ve 1mportance 

of these processes 1n determ1n1ng the f1nal aquat1c_ fate of mercury rema1ns 

uncerta1n. Adsorpt1on onto the surface of part1culate matter and subsequent 

sed1mentat1on probably const1tutes the most 1mportant mercury removal mecha-

n1sm 1n the aquat1c system (Callahan et al., 1979). A part of the prec1p1-

tated mercury may be transformed 1nto organtc mercurtal compounds through 

b1otransformat1on and may reenter the aquat1c phase. 

Mercury 1s strongly bound to so11 and 1s attached predom1nantly to so11 

organ1c matter. Therefore, the mob1l1ty of mercury and compounds 1n so11 1s 

m1n1mal even 1n so11s contam1-nated by mercury fung1c1des. The probab111ty 

of groundwater contam1nat1on w1th mercury through so11 leach1ng appears 

unl1kely; however, the mob111ty of mercury 1n so1ls may be enhanced by 

leachates from mun1c1pal 1andf111s (U.S. EPA, 1980b). 
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The BCF values for mercury 1n aquat1c organ1sms have been determ1ned by 

several 1nvest1gators. In ed1ble aquat1c organ1sms, the BCF values vary 

from 250 for muscle of pla1ce (flounder) to 63,000 for fathead m1nnows 

(P1mephales promelas) (U.S. EPA, 1980b). 

.. 
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2. ABSORPTION FACTORS IN HUMANS AND EXPERIMENTAL MAMMALS 

2 .1. ORAL 

2.1.1. Inorganic Mercury and Salts. Metallic mercury appears to be 

poorly absorbed from the GI tract. Bornmann et al. (1970) administered gram 

quant1t1es of metallic mercury orally to animals (species unspecified). In 

a reanalysis of this study, Friberg and Nordberg (1973) estimated that 

<0.01% of the administered dose was absorbed from the GI tract. Suzuki and 

Tanaka (1971) reported some increase in blood levels in individuals who 

accidentally ingested several grams of metallic mercury. The literature 

contains numerous reports of ind1v1duals who consumed gram quant1t1es of 

metallic mercury without developing any ill effects (U.S. EPA, 1980b). 

Rahola et al. (1971) administered mercuric n1trate bound to calf liver 

protein (-6 µg mercury/dose) to eight volunteers anc:t an acid solution of 

mercuric nitrate to two volunteers. GI absorption of the inorganic mercury 

was estimated to be <15%. This· is in· agreement w1th values reported in 

experimental animals (Clarkson, 1971). GI absorpt\.Pn has been estimated to 

be greater in suckling animals than in mature ones (Kostial et al., 1978). 

2.1.2. Alkyl Mercury. Aberg et al. (1969) and Miettinen (1973) have 

administered methylmercury to volunteers as a s1mple salt in solution or 

bound to protein. The methylmercury was essentially completely absorbed in 

either form. H1gh rates of absorption have also been observed 1n volunteers 

who consumed contaminated tuna fish for several days (Turner et al., 1974, 

1975) and in individuals who ate homemade bread contaminated with a fungi

cide containing methylmercury (Shahristan1 et al., 1976). 
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2.2. INHALATION 

2.2.1. Inorgan1c Mercury. Te1s1nger and F1serova-Bergerova (1965) 

proposed that the bronch1oles and larger a1rways of the lungs were the major 

s1tes of absorpt1on of metall1c mercury, but Berl1n et al. (1969) found that 

the predom1nant s1tes of absorpt1on were the alveol1. A number of stud1es 
. 

have 1nd1cated that -80% of the 1nhaled vapor from metall1c mercury 1s 

absorbed by humans (Te1s1nger and F1serova-Bergerova, 1965; N1elsen-Kudsk, 

1965; Hurch et al., 1976). 

Morrow et al. (1964) exposed dogs to a mercur1c ox1de aerosol w1th a 

mean d1ameter of 0.16 µm. They est1mated that 45% of the adm1n1stered 

dose was absorbed w1th1n 24 hours. No 1nformat1on was found on the pulmo-

nary absorpt1on of 1norgan1c mercury aerosols 1n other spec1es. 

2.2.2. Alkyl Mercury. Pert1nent data regard1ng the_ pulmonary absorpt1on 

of alkyl mercury could not be located 1n the ava1lable 11ter&ture. The U.S. 

EPA Task Group on Metal Accu~ulat1on (1973) suggested that the retent1on of 

1nhaled alkylmercur1al compounds would probably be .. -80%, based on d1ffus1-

b111ty and 11p1d soiub111ty. 
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3. TOXICITY IN HUMANS AND EXPERIMENTAL ANIMALS 

3.1. SUBCHRONIC 

3.1.1. Oral. 

3.1.1.1. INORGANIC MERCURY -- No reports on the subchron1c tox1c1ty 

of orally adm1n1stered metall1c mercury were located 1n the ava1lable 
. 

11terature. The subchron1c oral tox1c1ty of 1norgan1c mercury salts 1n man 

has not been descr1bed; however, the lethal oral dose of HgC1
2 

has been 

est1mated to be 1-4 g (Gleason et al., 1957). 

++ Clarkson (1977) found that repeated da1ly doses of Hg ( spec1es and 

compound unspec1f1ed) resulted 1n 1nduct1on of metalloth1one1n synthes1s. 

S1nce metalloth1one1n 1s 1nvolved ++ 1n the detox1f1cat1on of Hg 1ons 

(P1otrowsk1 et al., 1973), much h1gher concentrat1ons of 1norgan1c mercury 

can be tolerated after chron1c exposure. 

3.1.1.2. ALKYL MERCURY -- A number of rev1ews have ~nd1cated both 

quant1tat1ve and q~al1tat1ve d1fferences 1n methylmercury po1son1ng follow-

1ng prenatal and postnatal exposure. Subchron1c exposure to methylmercury . 
has occurred 1n humans consum1ng contam1nated f1sh 1n M1namata (Katsuna, 

1968) and N11gata, Japan (Tsubak1 and Irukayama, 1977), and homemade bread 

made from seed gra1n that had been treated w1th a methylmercury fung1c1de 1n 

rural Iraq (Bak1r et al., 1973; Muft1 et al., 1976; Shahr1stan1 et al., 

1976; Clarkson et al., 1976; WHO, 1976). Cases of mercury po1son1ng have 

also been reported follow1ng occupat1onal exposures of 3-4 months, but the 

route and extent of exposure have not been well def1ned (Hunter et al., 

1940; Hunter and Russell, 1954; Edwards, 1865). In all of these cases, the 

major s1gns of tox1c1ty were paresthes1a of the e·xtrem1t1es, 1mpa1red 

per1pheral f1eld of v1s1on, slurred speech and unstead1ness of ga1t and 

11mbs. Max1mum sever1ty of symptoms occurred several weeks after the end of 

exposure. 
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Other 1nvest1gators have ·reported a delayed onset· of symptoms 1n humans 

and other pr1mates. Evans et al. (1977) reported an 1nverse relat1onsh1p 

between steady-state blood levels of methylmercury and the length of the 

latent period in monkeys, w1th a latent per1od of up to l year at the lowest 

doses. Tsubaki et al. (1978) reported that four pat1ents developed m1ld 

nonspec1f1c symptoms several years after the N11gata outbreak. Max1mum ha1r 

concentrat1ons were between 50 and 300 µg Hg/g ha1r. 

Several 1nvest1gators have reported cases of psychomotor retardat1on 1n 

ch1 ldren exposed to methylmercury 1!!. utero, even though the mothers were 

unaffected or d1splayed only trans1ent effects (Engleson and Herner, 1952; 

Harada, 1968; Takeuch1, 1968; Snyder, 1971; P1erce et al., 1972; Am1n-Zaki 

et al., 1974a,b; Cho1 et al., 1977). Harsh et al. (1977) found s1gn1f1cant 

d1f ferences 1n delayed developmental m1les tones, the h1 st or 1es of se1zures 

and the number of 1nfants having multiple s1gns of po1son1ng~ 1n 1nfants of 

mothers who had maximum ha1r concentrat1ons of 99-384 µg Hg/g compared 

w1th 1nfants from mothers w1th maximum ha1r ·concentrJtions of ~85 µg Hg/g. 

3.1.2. lnhalat1on·. The World Health Organ1zat1on (WHO, 1976) 1nvest1-

gated the data from the mercury po1son1ng outbreaks 1n Japan and Iraq and 

stud1ed f1sh-eat1ng populat1ons 1n other parts of the world. They attempted 

to correlate mercury concentrat1ons 1n ha1r and blood w1th the 1nc1dences 

and sever1ty of neurotox1c1ty, and concluded that blood levels of 200-500 

ng/mt and concentrat1ons of 50-125 µg/g 1n ha1r correlated w1th the 

onset of neurolog1c s1gns in 3-8" of a populat1on. These concentrat1ons 1n 

blood and hair appeared to correspond to a long-term da1ly 1ntake of methyl

mercury at 37 µg/kg/bw. The Nat1onal Academy of Sciences (NAS, 1978) 

reviewed the work of WHO (1976) and endorsed the1r conclus1ons. 
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3.1.2. l. INORGANIC MERCURY -- The effects of mercury vapor on human 

health have been rev1ewed extens1vely (Fr1berg and Vostal, 1972; NIOSH, 

1973; Fr1berg and Nordberg, ·1973; Nordberg, 1976; WHO, 1976). Exposure to 

concentrat1ons >l mg Hg/m3 results 1n damage to lung t1ssue and acute 

mercur1al pneumon1t1s. At lower concentrat1ons, the effects observed 

pr1mar1ly 1nvolved the CNS (M1lne et al., 1970). 

Baransk1 and Szymczyk (1973) found that women work1ng 1n dental off1ces 

1n L 1thuan1a, where mercury vapor concentrat1ons reached a max1mum of 0.08 

mg/m3 , had an 1ncreased 1nc1dence of abort1on and mastopathy related to 

durat1on of t1me on the job. A number of case reports have also related 

exposure to mercury vapor w1th menstrual d1sturbances and spontaneous 

abort1ons (Baransk1 and Szymczyk, 1973; Derobert and Tara, 1950). 

3.1.2.2. ALKYL MERCURY -- Pert1nent data regar.d1ng the subchron1c 

tox1c1ty of alkyl mercury vapors could not be located 1nl the ava1lable 

11terature. 

3.2. CHRONIC 

3. 2. 1 • Or al • 

3.2. l. l. INORGANIC MERCURY AND SALTS -- Pert1nent data regard1ng the 

chron1c oral tox1c1ty of metall1c mercury could not be located 1n the ava11-

able 11terature. F1tzhugh et al. (1950) fed rats d1ets conta1n1ng mercury 

at 0, 0.5, 2.5, 10, 40 or 160 ppm from mercur1c acetate. A m1n1mum of 20 

an1mals (10/sex) were 1ncluded 1n each group. Two males and two females 

from each group were sacr1f1ced after 1 year, the rema1nder after 2 years. 

Males, but not females, at 160 ppm appeared to have -10% reduct1on 1n body 

we1ght compared w1th controls. Feed1ng levels of <160 ppm d1d not affect 

body we1ghts; food consumpt1on was unaffected. K1dney~ were s1gn1f1cantly 

heav1er 1n an1mals fed 40 and 160 ppm mercur1c acetate. L1vers appeared 

heav1er, but d1fferences were not stat1st1cally s1gn1f1cant. 
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M1croscop1c evaluat1on of the k1dneys showed vary1ng degrees of damage 

to the prox1mal convoluted tubules from hypertrophy and d1latat1on to the 

tubules becom1ng •small cysts" 11ned wHh "low non-descr1pt ep1thel1um". At 

later stages, cort1cal f1bros1s was seen as well as atrophy and f1bros1s of 

the glomerul1 and other port1ons of the tubules, thought to be secondary to 

prox1ma1 tubule damage. females appeared to be more severely affected than 

males. Treatment related changes were not seen at <40 ppm. At the end of 2 

years, damage 1n the 40 ppm females was descr1bed as 11 sl1ght to moderate," 

whereas controls were scored as •s11ght. • Males at th1s dose level were 

sa1d to have •sl1ght damage•, wh1le controls were scored as •very sl1ght.• 

3.2.1.2. ALKYL MERCURY -- The CNS appears to be the pr1mary target of 

methylmercury 1ntox1cat 1 on. In man, pr1mary les 1ons 1nc lude destruct 1on of 

cort1cal neurons espec1ally 1n the areas of the occ~p1tal lobe concerned 

w1th v1s1on, along w1th damage to the granular layer of the cortex. Cl1n1-

cal symptoms also suggest damage to per1pheral nerves, but h1stopatholog1cal 

documentat1on 1s lack1ng. C11n1cal symptoms 1ncluste paraesthes1a, loss of 

sensat1on 1n the extrem1t1es and around the mouth, atax1a, constr1ct1on of 

the v1sual f1eld and hear1ng 1mpa1rment (WHO, 1976). 

Human ep1dem1olog1cal data used for r1sk assessment have come pr1mar1ly 

from two populat1ons: N11gata, Japan, where po1son1ng resulted from eat1ng 

contam1nated f1sh and Iraq, where po1son1ng resulted from contam1nated 

bread. In the N11gata outbreak, 17 pat1ents were evaluated and 1n the Iraq 

outbreak, three separate ·Stud1es were conducted, each look1ng at d1fferent 

populat1ons. Br1efly, Bak1r et al. (1973) reported on 120 pat1ents; Muft1 

et al. (1976) surveyed 936 persons from h1gh exposure areas; and Shahr1stan1 

et al. (1976) reported on 184 1nd1v1duals. WHO (1976) and U.S. EPA (1980b) 

prov1de complete descr1pt1ons of these stud1es, as well as descr1pt1ons of 

other ep1dem1olog1cal stud1es that have not been used for r1sk assessment. 
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In the evaluat1on of these ep1dem1olog1cal data, two problems cr1t1cal 

to r1sk assessment have been addressed. The f1rst 1s the lowest blood 

levels of mercury (a reflect1on of cumulat1ve body burden} assoc1ated w1th 

adverse effects and the second 1s the relat1onsh1p of mercury 1ngest1on to 

blood level (1.e .• what exposure level 1s assoc1ated w1th the cr1t1cal blood 

Hg level). 

A Swed1sh Expert Group (1971} reported two methods that employed the 

N11agata data to est1mate blood levels of mercury assoc1ated w1th onset of 

symptoms. The est1mate that was adopted 1n the1r est1mate of acceptable 

da1ly exposure levels was reported by Berglund et al. ( 1971}. They calcu

lated the relat1onsh1p between the measured blood mercury levels and the 

t1me that symptoms were f1rst reported to occur. From th1s, they back

calculated to est1mate what blood mercury levels would have been at the t1me 

of symptom onset. Th1s level was est1mated to be ~0.2 µg Hgig blood. 

Tsubak1 et al. (1978) subsequently re-exam1ned ha1r sample-s from th1s 

populat1on for Hg levels. The1r data 1nd1cate that there may have been . 
problems w1th the or1g1nal analyt1cal techn1que and that the cr1t1cal blood 

Hg est1mate should probably have been closer _to 0.3 µg Hg/g blood. 

Other est1mates of cr1t1cal blood Hg levels have ~sed the Iraq1 data. 

Clarkson et al. (1976) est1mated that blood mercury levels 1n the populat1on 

reported by Bak1r et al. (1973) assoc1ated w1th a paraesthet1c 1nc1dence 

above background were 480 ng/mt. Shahr1stan1 et al. (1976) used ha1r 

mercury levels to est1mate blood levels assoc1ated wHh s1gns of 1ntox1ca

t1on and est1mated 480 ng Hg/mt blood as the threshold level. WHO (1976) 

est1mated blood levels of 500 ng/mt to be threshold for symptoms of 

tox1c1ty. The1r est1mates were based on est1mated mercury 1ngest1on from 

bread. 
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In sunmary, the lowest blood mercury level reported as an est1mated 

threshold for neurolog1cal effects 1s 200 ng Hg/g blood. Other stud1es have 

not supported symptoms at such low levels. The U.S. EPA (1980b) po1nts out, 

however, that evidence from the Iraq1 populat1on 1s just emerg1ng wh1ch 

suggests that perinatal effects may occur at blood Hg levels that do not 

cause clin1cal symptoms of po1soning in the mothers. In add1t1on, subse

quent follow-up of the N11agata population has 1ndicated delayed cases of 

mercury po1son1ng (U.S. EPA, 1980b). For these reasons, U.S. EPA (1980b) 

used the crit1cal blood Hg value of 200 ng/ml as a basis for the1r 

cr1ter1on development. 

Regarding the problem of est1mat1ng the exposure level associated w1th a 

g1ven blood mercury level, the approach of the Swedish Expert Group (1971) 

w111 be discussed f1rst. The1r estimate was based on estimates publ1shed by 

Berglund et al. ( 1971}. Berglund compiled data on consumption of mercury

contaminated f1sh and blood mercury levels for 227 people in Sweden and 

Finland. Based on these relationships, 1t was est1~ted that a da11y 1ntake 

of 0.3 µg/day would. result in a blood mercury concentration of 0.2 µg/g. 

Several other relat1onsh1ps that d1ffer sl1ghtly from th1s have been 

developed (WHO, 1976). The other estimate 1s that of Hiettinen (1973), 

which was the est1mate used to establish suggested maximum intake levels by 

both WHO (1976) and U.S. EPA (1980b). It was chosen because 1t 1s the most 

conservative estimate. H1ettinen (1973) estimated the relat1onsh1p between 

ingested mercury and blood levels from rad1oact1ve tracer stud1es of methyl

mercury adm1n1stered to volunteers. In th1s study, a one:one relat1onsh1p 

was established (1.e., 1 ng Hg/ml blood = a da1ly average 1ntake of 

1 µg/day). 
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Nordberg and Strangert (1976) have mathemat1cally modeled r1sk of 

paraesthes1a related to 1ngest1on of var1ous amounts of methylmercury. They 

used data on absorpton. d1str1but1on and half-11fe of methylmercury 1n con

junct1on w1th data relat1ng blood mercury levels to threshold for paraes

thes1a. A major d1fference between the1r model and prev1ous extrapolat1ons 

1s that they 1ncorporated 1nformat1on on 1nd1v1dual var1at1on 1n b1olog1cal 

half-1 He rather than us1ng a fhed value. Dose-response curves developed 

from the1r model are shown 1n F1gure 3-1. Us1ng th1s model, they est1mated 

that the r1sk of po1son1ng follow1ng long-term consumpt1on of 0.3 mg Hg/70 

kg, the acceptable 1ntake level developed by Swed1sh Expert Group. was 0.02%. 

3.2.2. Inhalat1on. 

3.2.2.1. INORGANIC MERCURY -- Class1cal symptoms of mercury vapor 

1ntox1cat 1on (men ta 1 d1sturbances. object 1 ve tremors _and g1ng1v1t1s) have 

been observed follow1ng chron1c occupat1ona1 exposure to average a1r concen

trat1ons >0.1-0.2 mg Hg/m3 (Neal et al., 1937, 1941; 81dstrup et al .• 

1951; Fr1berg. 1951; Rentos and Sel1gman, 1968). ~1th et al. (1970), 1n a 

comparat1ve study of >500 workers exposed to mercury 1n chloralkal1 plants, 

reported an 1ncrease 1n frequency of nonspec1f1c symptoms (loss of appet1te. 

we1ght loss and shyness) 1n workers exposed to 0.06-0. l mg Hg/m3 • Objec

t1ve tremors were observed at h1gher concentrat1ons >0.1 mg Hg/m3 • 

Exposure to 0.25-1.0 mg Hg/m3 1n a felt hat factory resulted 1n symp

toms of mercury to~1c1ty 1n 67% of the female workers (Kes1c and Haeusler, 

1951). Neal et al. (1937. 1941) stud1ed workers 1n the felt hat 1ndustry 

where appl1cat1on of mercur1c n1trate to rabb1t fur resulted 1n the release 

of mercury vapor. vol at 1le mercury compounds. and dust contam1nated w1th 

mercury compounds. Of workers exposed to an a1r concentrat1on of 0.24 mg 

Hg/m3 for 20 years, 54% had observable tremors. Exposure to 0.1 mg 
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FIGURE 3-1 

Dose-related curve for long-term exposure to methylmercur1c compounds 1n 
human be1ngs (50 kg bw). A • whole dose-response. curve; B = deta1 led 
presentat1on of the curve represent1ng lower doses; a • da1ly dose of Hg 1n 
the form of MeHg+; P1(a) • probab1l1ty of po1son1ng calculated for the 
total populat1on; P(a) = probab111ty of po1son1ng for the part of the 
populat1on w1th b1olog1cal half-t1me of 64 days. Probab111ty P=l.O 
corresponds to 100%. 

Source: Nordberg and Strangert, 1976 
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Hg/ma for 20 years resulted 1n symptoms "not grave enough to warrant 

d1agnos1s of mercury po1son1ng 11 1n 10% of the exposed workers. Bald1 et al. 

(1953) reported no cases of mercury po1son1ng at exposure levels <0.1 

mg/ma. In contrast, B1dstrup et al. (1951) and Turr1an et al. (1956) have 

reported psycholog1cal d1sturbances follow1ng exposure to concentrat1ons of 

mercury <0.1 mg/ma. After a thorough rev1ew of the 11terature, WHO (1976} 

concluded that 11 1t 1s 1mposs1ble at th1s t1me to establ1sh a lower exposure 

11m1t at wh1ch no effects occur. 11 

Rentas and Sel1gman (1968) reported symptoms of mercury po1son1ng 1n 

9/13 workers exposed to concentrat1ons from 0.08-0.68 mg Hg/ma. They 

reported no symptoms 1n 9 workers exposed to average concentrat1ons of 0.02 

mg/ma. These data, although extremely 11m1ted, suggest that a NOAEL may 

fall somewhere between 0.02 and 0.1 mg Hg/m3 • 

3.2.2.2. ALKYL MERCURY -- There are few data concer~1ng 1nhalat1on 

exposure to alkyl mercury compounds. ACGIH (1980) c1ted .two pr1mary p1eces 

of ev1dence 1n support of a TLV: a suggested 11m1t of 0.01 mg/ma based on 

Swed1sh 1ndustr1al exper1ence and an occupat1onal study where cons1stent 

symptoms of po1 son1ng were not seen fol low1ng exposure to concentrat 1ons 

between 0.01 and 0.1 mg Hg/ma. 

3.3. TERATOGENICITY AND OTHER REPRODUCTIVE EFFECTS 

3. 3. l. Or al. 

3.3.1.1. INORGANIC MERCURY -- Pert1nent data regard1ng teratogen1c1ty 

due to orally adm1n1stered 1norgan1c mercury could not be located 1n the 

ava1lable 11terature. 

3.3.1.2. ALKYL MERCURY -- Several 1nvest1gators have reported embryo-

tox1c and teratogen1c effects 1n exper1mental an1mals treated w1th methyl

mercury (Oharazawa, 1968; Fuj1ta, 1969; Matsumoto et al., 1967; Nonaka, 

1969; Mor1kawa, 1961; Spyker and Sm1thberg, 1972; Olson and Massaro, 1977). 
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The most conman f1nd1ngs are neurolog1cal effects, but Oharazawa (1968) 

reported an 1ncreased frequency of cleft palate 1n m1ce. Reduced b1rth 

rates and poss1ble neurolog1cal damage have been reported at doses of 0.1 mg 

Hg/kg bw/day (Fuj1ta, 1969). 

Bra1n damage, but not anatom1cal defects, have been reported 1n humans 

exposed prenatally to methylmercury (see Sect1on 3.1.1.2.). These ep1dem1o

log1cal stud1es may not have been sens1t1ve enough to detect poss1ble 

teratogen1c effects of methylmercury 1n human populat1ons. 

3.3.2. Inhalat1on. 

3.3.2.1. INORGANIC MERCURY -- Baransk1 and Szymczyk (1973) exposed 

female rats to h1gh concentrat1ons (LC 25 ) of mercury vapors e1ther before 

breed1ng or dur1ng gestat1on. No effects were observed on h1stopathology, 

b1rth we1ghts or teratology; however, large percentages of the pups d1ed by 

postnatal day 6. 

3.3.2.2. ·ALKYL MERCURY -- Pert1nent data regard1ng the teratogen1c1ty 

or other reproduct1ve effects of 1nhaled methylmerc.ury could not be located 

1n the ava1lable 11terature. 

3.4. TOXICANT INTERACTIONS 

01etary selen1um 1ntake 1s known to be a mod1fy1ng factor 1n mercury 

tox1c1ty. Increased selen1um 1ntake has been observed to counteract the 

tox1c1ty of both organ1c and 1norgan1c compounds (Underwood, 1977). Kosta 

et al. (1975) found that mercury m1ne workers accumulated mercury and sele

n1um 1n their t1ssues 1n approx1mately a 1 :1 molar rat1o, thus tolerat1ng 

h1gh mercury levels w1th no apparent 111 effects. 
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4. CAReINOGENICITY 

4.1. HUMAN DATA 

Pert1nent data regard1ng the carc1nogen1c potent1al of mercury 1n humans 

could not be located 1n the ava1lable 11terature. 

4.2. BIOASSAYS 

Pert1nent data regard1ng the carc1nogen1c potent1al of mercury 1n 

exper1mental an1mals could not be located 1n the ava1lable 11terature. 

Mercur1c chlor1de 1s be1ng tested for carc1nogen1c1ty by the Nat1onal 

Tox1cology Program, but the results of th1s study are not yet ava1lable 

(NC I , 1983) . 

4.3. OTHER RELEVANT DATA 

4.3.1. Inorgan1c Mercury. Pert1nent data regard1ng the mutagen1c1ty of 

metall1c mercury could not be located 1n the ava1lable l1terature. 

4.3.2. Alkyl Mercury. Methylmercury has been observed tol block m1tos1s 

1n plant cells, human leukocytes treated 1n. v1vo and human cells treated 1n. 

v1tro; to 1nduce chromosome breaks 1n plant cells; and to 1nduce po1nt muta

tions in Orosoph1la (Ramel, 1972; Swed1sh Expert Group, 1971). Skerfv1ng et 

al. (1974) found a pos1t1ve correlation between blood concentrat1ons of 

methylmercury and the frequency of chromosome breaks 1n 23 Swed1sh subjects 

who consumed d1ets h1gh 1n f1sh products. 

4.4. WEIGHT OF EVIDENCE 

IARC has not evaluated the r1sk to humans assoc1ated w1th oral or 1nha

lat1on exposure to mercury. No data are ava1lable regard1ng the carc1no

gen1c potent1al of mercury 1n humans or an1mals. Apply1ng the cr1ter'a for 

evaluat1ng the overall we1ght of ev1dence of carc1nogen1c1ty to humans pro

posed by the Carc1nogen Assessment Group of the U.S. EP~ (Federal Reg1ster, 

1984), mercury 1s most appropr1ately des1gnated a Group D - Not class1f1ed 

chem1cal. 
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5. REGULATORY STANDARDS AND CRITERIA 

Dr1nk1ng water standards of 1 and 2 µg Hg/I. have been reconrnended by 

WHO (1971) and U.S. EPA (1973), respect1vely. The U.S. EPA (1980b) has 

establ1shed an amb1ent water cr1ter1on of 144 ng/l, wh1ch cons1ders 

mercury consumed both 1n dr1nk1ng water and 1n contam1nated aquat 1c organ-

1sms. Th1s 1s based on an est1mated ADI of 20 µg/day. 

The ACGIH (1980, 1983) has reconmended a TLV of 0.05 mg/m3 and a STEL 

of 0.15 mg/m3 for mercury vapor. a TLV of 0.01 mg/m3 for alkyl mercury 

compounds and a TLV of 0.10 mg/m3 for 1norgan1c and arylmercury compounds. 

NIOSH (1973). 1n develop1ng a standard for occupat1onal exposure to 

1norgan1c mercury. concluded that 

•occupat1on~l exposure to mercury shall be controlled so that 
workers are not exposed to 1norgan1c mercury at a concentrat1on 
greater than 0.05 mg/m3 as a t1me-we1ghted average exposure for 
an 8-hour workday.• 
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6. RISK ASSESSMENT 

6.1. ACCEPTABLE INTAKE SUBCHRONIC (AIS) 

U.S. EPA (1984) has suggested that exposures to m1xed mercury compounds 

not exceed 30 µg/day by comb1ned routes. Th1s value agrees well w1th the 

sum of the 1nhalat1on and oral values presented below for alkyl mercury 

compounds. In any m1xed exposure s1tuat1on, tox1c1ty cons1derat1ons w111 

pr1mar1ly reflect the alkyl compounds because of the1r much greater absorp

t1on eff1c1ency by the GI tract. The values presented below for 1norgan1c 

mercury are appl1cable only when exposures are str1ctly 11m1ted to 1norgan1c 

compounds. 

6.1.1. Oral. 

6.1.1.1. INORGANIC MERCURY -- Although no data spec1f1cally address-

1ng subchron1c exposure are ava1lable, one chron1c st~dy has been reported 

(f1tzhugh et al., 1950). Based on the est1mated AIC of 1A40 µg/day (see 

Sect1on 6.2.1.1.), 1t 1s suggested that th1s dose can also serv~ as an AIS. 

6.1.1.2. ALKYL MERCURY -- Both a Swed1sh Expect Group (1971) and U.S. 

EPA ( 1980b) have est 1mated AD Is for methylmercury. Both groups used the 

data from the N11agata, Japan outbreak of mercury po1son1ngs, wh1ch est1-

mated a threshold blood level of 200 ng Hg/mt blood for the development of 

neurolog1cal symptoms. To extrapolate the long-term oral dose requ1red to 

reach th1s blood level, the Swed1sh group used the data of Berglund et al. 

(1971), wh1ch suggested an 1ntake of Hg of 300 µg/day. Us1ng a safety 

factor of 10, they suggested an 1nter1m ADI of 30 µg/day. The U.S. EPA 

(1980b) used the values suggested by M1ett1nen (1973), wh1ch are somewhat 

more conservat1ve and prov1de an est1mated 1ntake of 200 µg Hg/day. After 

apply1ng an uncerta1nty factor of 10, the est1mated ADI was 20 µg Hg/day. 
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. Follow1ng the more conservat1ve approach suggested by U.S. EPA (1980b) and 

WHO (1976), an AIS of 20 µg/day 1s suggested. Th1s value 1s appl1cable to 

alkyl mercury and m1xed 1norgan1c-alkyl exposures. 

6.1.2. Inhalat1on. 

6.1.2.1. INORGANIC MERCURY AND SALTS -- As d1 scussed prev1ously. dose 

response data are 1nadequate to def1ne a "no-effect" exposure level for 

mercury vapor. The 1 Herature as a whole 1nd1cates that effects may occur 

at exposure levels of 0.1 mg Hg/m3• A small amount of data suggests that 

0.02 mg Hg/m3 does not result 1n symptoms of tox1c1ty. The TLV for 

mercury vapor, 0.05 mg/m3 (ACGIH, 1983), 1s bracketed by these values. In 

add1t1on, Baransk1 and Szymczyk (1973) reported an 1ncrease 1n spontaneous 

abort1ons and mastopathy among woman exposed to rnax1mum concentrat1ons of 

0.08 mg Hg/m3• Ava1lable data 1nd1cate that 0.005 mg/m3 should be 

protect1ve for subchron1c 1nhalat1on exposures to 1norganic mercury and 

mercury vapor. Th1s value 1s based on the TLV for mercury vapor d1v1ded by 

an uncerta1nty factor of 10. Although a separate JLV of 0.1 mg Hg/m3 has 

been suggested for ·1norgan1c mercury compounds (ACGIH, 1983), a s1ngle most 

conservat1ve est1mate 1s suggested for both mercury vapor and 1norgan1c 

mercury compounds. Us1ng an est1mated breath1ng volume of 10 m3 /workday 

and mult1ply1ng by 5/7 to correct for cont1nuous exposure, the est1mated 

acceptable exposure level of 0.005 mg Hg/m3 converts to an AIS of 

35.7 µg/day. 

6.1.2.2. METHYLMERCURY -- Although data d1rectly address1ng sub-

chron1c exposure to alkyl-mercury compounds by 1nhalat1on exposure are lack-

1ng, 11m1ted chron1c occupat1onal data are ava1lable. Based on these, ACGIH 

(1980) has suggested a TLV of 0.01 mg/m3• Incorporat1ng an uncerta1nty 

factor of 10 to protect potent1ally more sens1t1ve 1nd1v1duals 1n the 
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. 
general populat1on, assum1ng a workday breath1ng volume of 10 m3 , and 

mult1ply1ng by 5/7 results 1n an AIS of 7.14 µg/day. 

6.2. ACCEPTABLE INTAKE CHRONIC (AIC) 

6.2. l. Oral. 

6.2.1.l. INORGANIC MERCURY -- F1tzhugh et al. (1950) reported morpho

log1cal changes 1n k1dney t1ssue 1n rats fed 40 ppm Hg (as mercur1c acetate) 

1n the d1et for 2 years. Assum1ng that the data from the f 1tzhugh et al. 

(1950) study are val1d and that rats consume food equ1valent to 5% of the1r 

body we1ght each day, th1s study establ1shes a LOAEL of 2 mg/kg/day. Apply-

1ng uncerta1nty factors of 10 to convert from a LOAEL to a NOAEL, 10 for 

1nterspec1es convers1on and 10 to allow for the most sens1t1ve members of 

the populat1on results 1n an AIC of 2 µg/kg bw/day or 140 µg/day for a 

70 kg human. Th1s value 1s appl1cable only 1n s1tuat1ons where exposure to 

alkyl mercury 1s ruled out. 

6.2.1.2. ~ETHYLMERCURY -- An 1nter1m ADI· of 20 ~g/day for alkyl 

mercury or m1xed alkyl-1norgan1c exposure 1s 

6.1.1.2. for the rat1onale. 

suggested. . See Sect1on 

The oral tox1c1ty of alkyl mercury compounds was rev1ewed and an RQ was 

der1ved based on the occurrence of retarded psychomotor development 1n 

ch1ldren whose mothers consumed methylmercury wh1le pregnant. Marsh et al. 

(1977) correlated these effects w1th levels of mercury 1n mothers• ha1r 

rang1ng from 99-384 µg/g. These symptoms were present, but far less 

common 1n 1nfants whose mothers' ha1r conta1ned <85 µg/g. Although expo

sure data were not prov1ded., the data of Marsh et al. (1977) 1nd1cate that 

exposure dur1ng gestat1on result1ng 1n maternal ha1r levels of <85 µg/g 

may be near the threshold for psychomotor retardat1on 1n 1nfants. S1nce 85 

µg/g 1s near the med1an of the range (50-125 µg/g) that the WHO (1976) 
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correlated w1th a long-term 1ntake of methylmercury of 3-7 µg/kg bw/day, 

1t seems reasonable to suggest that an 1ntake of methylmercury of 3 µg/kg 

bw/day may approx1mate the MED for the 'Syndrome 1n 1nfants. Th1s MEO corre

sponds to 210 µg/day for a 70 kg human, wh1ch can also be expressed as 0.2 

mg/day. Mult1ply1ng by the rat1o of the formula we1ght of mercury to 

methylmercury results 1n an MED for mercury from alkyl mercury of 0.18 

mg/day, wh1ch corresponds to an RVd of 6.6. The s1gns observed, a low 

1nc1dence of neurolog1c dynsfunct1on, are ass1gned an RVe of 9. A CS of 

59.4, the product of RVd and RVe• 1s calculated. 

6.2.2. lnhalat1on. 

6.2.2.l. INORGANIC MERCURY -- S1nce the data used for the development 

of the 1nhalat1on AIS are pr1mar11y chron1c, the approach used 1n Sect1on 

6.1.2.1 also w111 be used here. The calculated 1nhalat1on AIS was 35.7 

µg/day for mercury vapor and 1norgan1c mercury salts.1 For chron1c 

expqsures, an add1t1ona1 uncerta1nty factor ~f· 10 1s added to pr.otect the 

potent1ally most sens1t1ve segments of the general 2opulat1on. Th\s results 

1n a suggested AIC of 3.6 µg/day. Th1s may be an overly conservat1ve 

est1mate, and should be re-evaluated when more data are ava11able at the 

lower end of the dose-response curve. 

RQ documents have been prepared for several 1norgan1c compounds of 

. mercury (mercur1c n1trate: U.S. EPA, 1983b; mercur1c th1ocyanate: U.S. EPA, 

1983c; mercurous n1trate: U.S. EPA, 1983d; mercur1c sulfate: U.S. EPA, 

1983e; mercury fulm1nate: U.S. EPA, 1983f). Data suff1c1ent for der1v1ng an 

RQ were ava1lable only for mercur1c n1trate. U.S. EPA (1983b) calculated a 

CS for the CNS effects (tremors} observed by Neal et al. (1937, 1941) 1n 

workers occupat1onally exposed to mercury 1n the a1r at 0.24 mg/ma, 

result1ng from the appl1cat1ons of mercur1c n1trate to rabbH fur 1n the 
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manufacture of felt hats. Th1s concentrat1on 1s equ1valent to 0.39 mg 

mercur1c n1trate/m3 of a1r obta1ned by mult1ply1ng 0.24 mg Hg/m3 by the 

rat1o of the formula we1ght of mercur1c n1trate (Hg(N03)2:324.6 mg/nvnol) 

to that of mercury (Hg:200.6 mg/nmol). Assum1ng that occupat1onal exposure 

results 1n the 1nhalat1on of 10 m3 of a1r/day for 5 days/week, and apply-

1ng an assumed absorpt1on factor of 0.5, a human dose (MED) of 1.39 mg/day 

for mercur1c n1trate was obta1ned. Th1s MED corresponds to an RVd of 5.3. 

The CNS effects observed were ass 1gned an RV e of 8. 

obta1ned as the product of RVd and RVe. 

A CS of 42. 4 1 s 

6.2.2.2. METHYLMERCURY -- An AIC of 7.14 µg/day can be calculated 

for alkyl mercury compounds based on the TLV of 0.01 mg/m3 {see Sect1on 

6.1.2.2.). 

6.3. CARCINOGENIC POTENCY (q1*} 

None of the ava1lable data 1nd1cate a carc1nogen1c poteni1al for e1ther 

1norgan1c mercury or methylmercury follow1ng e1ther oral or 1nhalat1on 

exposure. Therefore, no q1• has been calculated. 
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Spec\ es 

InhalaUon 

AIS human 

AIC human 

Max\mum human 

I 
compos He 

(.,) score 
Q\ 
I 

Oral 

AIS rat 

AIC rat 

ND = Not der\ved 

APPENDIX A 

Sunnary Table for Inorgan\c Mercury 
(assumes no exposure to alkyl compounds) 

Experimental Effect Acceptable Intake 
Dose/Exposure • (AIS or AIC) 

TLV 0.05 mg/m• abortion, mastopathy 35.7 11g/day 

TLV 0.05 mg/m• neurolog\cal changes 3.6 11g/day 

0.39 mg Hg(N03)2 CNS s\gns (tremors) 42.4 
m• occupat\onal (RVe = 8) 
(RVd = 5.3) 

40 mg Hg/kg d\et altered k\dney 140 11g/day 
morphology 

40 mg Hg/kg d\et altered k\dney 140 11g/day 
morphology 

Reference 

ACGIH, 1983 

ACGIH, 1983 

Neal et al., 
1937, 1941; 
U.S. EPA, 1983b 

FHzhugh 
et al., 1950 

F Hzhugh 
et al., J950 



.. 
APPENDIX B 

St1tm1ary Table for Alkyl Mercury 
(or mixed alkyl-Inorganic oral exposures) 

Species Experimental Effect Acceptable Intake Reference 
Dose/Exposure (AIS or AIC) 

Jnhalat,on 

AIS human TLV 0.01 119/11• NA 7.14 11g/day ACGJH, 1980 

AJC hW1c1n TLV 0.01 119/a• NA 7.14 11g/day ACGJH, 1980 

I 
.Oral 

w ...., 
I AIS huaaan 200 11g/day neuro log lea 1 20 ,.g Hg/day Swed1sh Expert 

changes Group, 1971; 
U.S. EPA, 1980b 

AIC hW1c1n 200 11g/day paresthesla 20 ,.g Hg/day Swed1sh Expert 
Group, 1971; 

• U.S. EPA, 1980b 

Hax1mua · hunaan 3 ,.g aethylaercury/ retarded 59 .4 Harsh et al . , 
compos1te kg bw/day (0 .18 lllCJ psych0110tor 1977 
score Hg/day) (RVd;6.6) development 

CRVe=gr · 

NA = Not app11cable 




