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Reference Dose for Chronic Oral Exposure (RfD)

0277

Lead and compounds (inorganic); CASRN 7439-92-1

Health assessment information on a chemical substance is included in IRIS only after
a comprehensive review of chronic toxicity data by U.S. EPA health scientists from
several Program Offices and the Office of Research and Development. The summaries
presented in Sections I and II represent a consensus reached in the review process.
Background information and explanations of the methods used to derive the values
given in IRIS are provided in the Background Documents.

STATUS OF DATA FOR Lead and compounds (inorganic)

File First On-Line 03/01/1988

Category (section) Status Last Revised
Oral RfD Assessment (1.A.) message 02/01/1991
Inhalation RfC Assessment (1.B.) no data

Carcinogenicity Assessment (I1.) on-line 11/01/1993

I. Chronic Health Hazard Assessments for

Noncarcinogenic Effects

_LA. Reference Dose for Chronic Oral Exposure (RfD)

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1

A great deal of information on the health effects of lead has been obtained through
decades of medical observation and scientific research. This information has been
assessed in the development of air and water quality criteria by the Agency's Office of
Health and Environmental Assessment (OHEA) in support of regulatory decision-
making by the Office of Air Quality Planning and Standards (OAQPS) and by the
Office of Drinking Water (ODW). By comparison to most other environmental
toxicants, the degree of uncertainty about the health effects of lead is quite low. It
appears that some of these effects, particularly changes in the levels of certain blood
enzymes and in aspects of children's neurobehavioral development, may occur at
blood lead levels so low as to be essentially without a threshold. The Agency's RfD
Work Group discussed inorganic lead (and lead compounds) at two meetings
(07/08/1985 and 07/22/1985) and considered it inappropriate to develop an RfD for
inorganic lead. For additional information, interested parties are referred to the 1986
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Air Quality Criteria for Lead (EPA-600/8-83/028a-dF) and its 1990 Supplement | ES{{‘%%‘S@F@—S—K
(EPA/600/8-89/049F). - Dose-Response Data

- Additional Comments
- Discussion of
EPA Contacts: Confidence

. . . . . EPA Documentation,
Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in Review and, Contacts

general, at (301)345-2870 (phone), (301)345-2876 (FAX) or
Hotline.IRIS(@epamail.epa.gov (internet address). ® Bibliography
® Revision History

Back 1o top ® Synonyms

_L.B. Reference Concentration for Chronic Inhalation Exposure (RfC)

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1

Not available at this time.

Back to top

_ll. Carcinogenicity Assessment for Lifetime Exposure

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1
Last Revised -- 11/01/1993

Section II provides information on three aspects of the carcinogenic assessment for the
substance in question; the weight-of-evidence judgment of the likelihood that the
substance is a human carcinogen, and quantitative estimates of risk from oral exposure
and from inhalation exposure. The quantitative risk estimates are presented in three
ways. The slope factor is the result of application of a low-dose extrapolation
procedure and is presented as the risk per (mg/kg)/day. The unit risk is the quantitative
estimate in terms of either risk per ug/L drinking water or risk per ug/cu.m air
breathed. The third form in which risk is presented is a drinking water or air
concentration providing cancer risks of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000.
The rationale and methods used to develop the carcinogenicity information in IRIS are
described in The Risk Assessment Guidelines of 1986 (EPA/600/8-87/045) and in the
IRIS Background Document. IRIS summaries developed since the publication of
EPA's more recent Proposed Guidelines for Carcinogen Risk Assessment also utilize
those Guidelines where indicated (Federal Register 61(79):17960-18011, April 23,
1996). Users are referred to Section I of this IRIS file for information on long-term
toxic effects other than carcinogenicity.

_lLLA. Evidence for Human Carcinogenicity
__lLA1. Weight-of-Evidence Characterization
Classification -- B2; probable human carcinogen

Basis -- Sufficient animal evidence. Ten rat bioassays and one mouse assay have
shown statistically significant increases in renal tumors with dietary and subcutaneous
exposure to several soluble lead salts. Animal assays provide reproducible results in
several laboratories, in multiple rat strains with some evidence of multiple tumor sites.
Short term studies show that lead affects gene expression. Human evidence is
inadequate.

__ILA.2. Human Carcinogenicity Data

Inadequate. There are four epidemiologic studies of occupational cohorts exposed to
lead and lead compounds. Two studies (Dingwall-Fordyce and Lane, 1963; Nelson et
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al., 1982) did not find any association between exposure and cancer mortality. Selevan
et al. (1985), in their retrospective cohort mortality study of primary lead smelter
workers, found a slight decrease in the total cancer mortality (SMR=95). Apparent
excesses were observed for respiratory cancer (SMR=111, obs=41, p>0.05) and
kidney cancer (SMR=204, obs=6, p>0.05). Cooper and Gaffey (1975) and Cooper
(1985 update) performed a cohort mortality study of battery plant workers and lead
smelter workers. They found statistically significant excesses for total cancer mortality
(SMR=113, obs=344), stomach cancer (SMR=168, obs=34), and lung cancer
(SMR=124, obs=109) in the battery plant workers. Although similar excesses were
observed in the smelter workers, they were not statistically significant. Cooper and
Gaffey (1975) felt it was possible that individual subjects were monitored primarily on
the basis of obvious signs of lead exposure, while others who showed no symptoms of
lead poisoning were not monitored.

All of the available studies lacked quantitative exposure information, as well as
information on the possible contribution from smoking. All studies also included
exposures to other metals such as arsenic, cadmium, and zinc for which no adjustment
was done. The cancer excesses observed in the lung and stomach were relatively small
(<200). There was no consistency of site among the various studies, and no study
showed any dose-response relationship. Thus, the available human evidence is
considered to be inadequate to refute or demonstrate any potential carcinogenicity for
humans from lead exposure.

__lLA.3. Animal Carcinogenicity Data

Sufficient. The carcinogenic potential of lead salts (primarily phosphates and acetates)
administered via the oral route or by injection has been demonstrated in rats and mice
by more than 10 investigators. The most characteristic cancer response is bilateral
renal carcinoma. Rats given lead acetate or subacetate orally have developed gliomas,
and lead subacetate also produced lung adenomas in mice after i.p. adminstration.
Most of these investigations found a carcinogenic response only at the highest dose.
The lead compounds tested in animals are almost all soluble salts. Metallic lead, lead
oxide and lead tetralkyls have not been tested adequately. Studies of inhalation
exposure have not been located in the literature.

Azar et al. (1973) administerd 10, 50, 100, and S00 ppm lead as lead acetate in dietary
concentrations to 50 rats/sex/group for 2 years. Control rats (100/sex) received the
basal laboratory diet. In a second 2-year feeding study, 20 rats/group were given diets
containing 0, 1000, and 2000 ppm lead as lead acetate. No renal tumors were reported
in the control groups or in treated animals of either sex receiving 10 to 100 ppm. Male
rats fed 500, 1000, and 2000 ppm lead acetate had an increased renal tumor incidence
of 5/50, 10/20, and 16/20, while 7/20 females in the 2000-ppm group developed renal
tumors.

The Azar et al. (1973) study is limited by the lack of experimental detail. The
possibility of environmental contamination from lead in the air or drinking water was
not mentioned. The strains of rats used were not specified in the study, but the Health
Effects Assessment for Lead (U.S. EPA, 1984) indicates the rats were Wistar strain.
The weight gain at 1000 and 2000 ppm was reported to be depressed, but details were
not given.

Kasprzak et al. (1985), in investigating the interaction of dietary calcium on lead
carcinogenicity, fed 1% lead subacetate (8500 ppm Pb) to male Sprague-Dawley rats
in the diet for 79 weeks. Of the rats surviving (29/30) in this treatment group beyond
58 weeks, 44.8% had renal tumors. Four rats had adenocarcinomas; the remainaing
nine had adenomas. Bilateral tumors were noted. No renal tumors were noted among
the controls.

As part of a study to determine interactions between sodium nitrite, ethyl urea and
lead, male Sprague-Dawley rats were given lead acetate in their drinking water for 76
weeks (Koller et al., 1986). The concentration of lead was 2600 ppm. No kidney
tumors were detected among the 10 control rats. Thirteen of 16 (81%) lead-treated rats
had renal tubular carcinoma; three tumors were detected at 72 weeks and the
remainder detected at the termination of the study.
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Van Esch and Kroes (1969) fed basic lead acetate at 0, 0.1%, and 1.0% in the diet to
25 Swiss mice/sex/group for 2 years. No renal tumors developed in the control group,
but 6/25 male mice of 0.1% basic lead acetate group had renal tumors (adenomas and
carcinomas combined). In the 1.0% group, one female had a renal tumor. The authors
thought that the low incidence in the 1.0% group was due to early mortality.

Hamsters given lead subacetate at 0.5% and 1% in the diet had no significant renal
tumor response (Van Esch and Kroes, 1969).

__ILA.4. Supporting Data for Carcinogenicity

Lead acetate induces cell transformation in Syrian hamster embryo cells (DiPaolo et
al., 1978) and also enhances the incidence of simian adenovirus induction. Lead oxide
showed similar enhanced adenovirus induction (Casto et al., 1979).

Under certain conditions lead compounds are capable of inducing chromosomal
aberrations in vivo and in tissue cultures. Grandjean et al. (1983) showed a
relationship between SCE and lead exposure in exposed workers. Lead has been
shown, in a number of DNA structure and function assays, to affect the molecular
processes associated with the regulation of gene expression (U.S. EPA, 1986).

Back to top

_M.B. Quantitative Estimate of Carcinogenic Risk from Oral
Exposure

Not available.

Quantifying lead's cancer risk involves many uncertainties, some of which may be
unique to lead. Age, health, nutritional state, body burden, and exposure duration
influence the absorption, release, and excretion of lead. In addition, current knowledge
of lead pharmacokinetics indicates that an estimate derived by standard procedures
would not truly describe the potential risk. Thus, the Carcinogen Assessment Group
recommends that a numerical estimate not be used.

Back to top

_IL.C. Quantitative Estimate of Carcinogenic Risk from Inhalation
Exposure

Not available.

Back to top

_lI.D. EPA Documentation, Review, and Contacts (Carcinogenicity
Assessment)

__I.D1. EPA Documentation
Source Document -- U.S. EPA, 1984, 1986, 1989
U.S. EPA, 1989 has received OHEA and SAB review.

The 1986 Air Quality Criteria Document for Lead has received Agency and External
Review.

__I1.D.2. EPA Review (Carcinogenicity Assessment)
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Agency Work Group Review -- 05/04/1988
Verification Date -- 05/04/1988
__l1.D.3. EPA Contacts (Carcinogenicity Assessment)

Please contact the IRIS Hotline for all questions concerning this assessment or IRIS, in
general, at (301)345-2870 (phone), (301)345-2876 (FAX) or
Hotline.IRIS@epamail.epa.gov (internet address).

Back to top

_lll. [reserved]
_IV. [reserved]
_V. [reserved]

_VI. Bibliography

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1
Last Revised -- 11/01/1993
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_VLB. Inhalation RfC References

None

Back to top
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_VII. Revision History

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1

Date Section Description

09/26/1988  1I. Carcinogen summary on-line

02/01/1989  IV.B.1. Effect level corrected in discussion

06/01/1989  I1.D.3. Primary contact changed

06/01/1989  IV.A.l. Regerence corrected - changed number for part
in CFR
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12/01/1989  11.A.3. Last paragraph - Correct Van Esch 1969 citation

12/01/1989 VL Bibliography on-line

07/01/1990  LA. Changed contact J. Cohen's office and telephone
number

07/01/1990  IV.F.1. EPA contact changed

02/01/1991  1.A. Message revised to include new EPA document

02/01/1991  1L.A. EPA contacts changed

05/01/1991  1LA. Text edited

01/01/1992  1V. Regulatory actions updated

06/01/1992  1V.B.2. MCL monitoring reqs. and BAT corrected

07/01/1993  IL.D.3. Secondary contact's phone number changed

07/01/1993  VI.C. References alphabetized correctly

11/01/1993  IL.D.1. U.S. EPA 1987 replaced with 1989; rev. state.
revised

11/01/1993  VI.C. U.S. EPA 1987 deleted; U.S. EPA 1989 added

04/01/1997 II., IV, V. Drinking Water Health Advisories, EPA
Regulatory Actions, and Supplementary Data
were removed from IRIS on or before April
1997. IRIS users were directed to the
appropriate EPA Program Offices for this
information.
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_VIII. Synonyms

Substance Name -- Lead and compounds (inorganic)
CASRN -- 7439-92-1
Last Revised -- 03/01/1988

7439-92-1

Lead

Lead and compounds
plumbum
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