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TELEPHONE S32-L073 [AREA CODE 2123
CABLE ADDRESS: NYILZRO NEW YORK

- July 30, 1970 - R S

Téi All Members of thn Environmpntal Health Commlttee
"From: 'J.IF. Cole, Sc. D.

Genﬁlewen‘

Enclosca are two repovug for your interest:

l) LH—lﬁl Stuﬁy Atmostheric Contumnnants in Anlwals and Man
Taree Month Progress Report - This report includes initiat data on
the exposure of rals and monkeys in preparation for the hMJan vol-
unteer study, : . '

~—;£> 2) Toxicity of Orally - Administered Lead - Program Summary
’ - This recently completed program was sponsored by the American Pet-
. roleum Institute at Hazelton Laboratories. Through the kind per-
* mission of Dr. H. H. Golz, Medical Director of the APX, we are dis-
tributing copies to members of the ILZRO Environmental Hexith Com-
mittee, This report is for your personal use only. It sizould not
" be cited .as a reference .since it will be publlshed in the near
fuuure by ﬂa&elton and the API. :

Slncerely,

J. F. Cole, Se. D. Lo . C
- Manager, Environmental Health '
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TOXICITY QF ORALLY;ADMINISTERED LEAD
PROGRAM SUMMARY -

Introduction
This program was designed to evaluate the oral toxicity of lead when
administered to laboratory animals for Tengthy périods of time. In order to
hrnvide for a more extens{ve and meaningful evaluation, four sbecies of animals
have been used; and a_number of special studies havé been pef%ormed.
' In addit{on to the standard chronic toxicity studies, reproduction,
: terétology, carcimogénicity, behavioral,'and metabofic studie; were also per-

formed. Special enzyme énd electron microscope studies were incorporated into

the chronic studies.

Studies Performed

The fblﬂowing separate studiés viere pérfcrmed:’

.

Two-Year (ZZ-Mpnéh) Oral Toxicity Study in Rats

-

Two-Year (22—Month) Oral Toxfcity Study in Dogs

.

Two-Year (22-Month) Oral Toxicity Study in Monkeys

Three-Generation Reproduction Study in Rats

Teratology Study in Rabbits

.

One-Year Behavioral Study in Rats

One-Year Behavioral Study in Mohkeys

One-Year Newborn Rat Carcinogenesis Study

)

W - N o [ S T T I

Tissue Enzyme Studies in Rat and Dog

—
(=}

Electron Microscopy Study-

-~
ot
-

Metabolism Studies in Rat
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’JTh1s study was conducted to eva]uate and characterize the effects of
lpng—term dietary administration of lead acetate in male and fema]e
afbina.rats. Lead acetate was administered to the rats for 22 months
§£ dietary levels of 10, 50, 100, and 1000 ppm (calculated on the
b&sis of 54.6% lead content).

“Criteria evaluated for a toxic effect were physical appearance,
behavior, growth, food consumption, ‘survival, clinical laboratory

'{‘resultsg drgan weights, and gross and microscopic pathology.

o .., No compound éffect was demoﬁstrated at any test level with regard to
;faphys1ca] appearance, behav1or growth, food consumpt1on, survival,

b;and c11n1ca] laboratory results.

uDuring the early-part of the study, body weight gains and food con-

IT”?ESUmptioh in the 100 ppm and 1000 bpm male groups were somewhat lower

""" than the control; however, after this initial lag, growth and food

| cohsumption for these groups were comparable with the control.

Ce v e

" The clinical values for the £est groups showed no significapt &iffer-

"~ ences from those for the controls. -Hemoglobin determinations for the
1000 ppm male group were somewh?t lowér than the controls but within

" normal range for Taboratory rats At 12 months, the glucose -6~ phospha—

" tase. determxnat1ons for the 100 and 1000 ppm groups were lower than

DUP050312307




»u

AL TSI Sand

vy .
HAZLETON LABORA TORIES, INC.

TRWg LIFE SCIENCES CENTER

- 3-

. the controls; hqwever, the terminal g]ucoseaﬁ-phosphatase‘values for

all test gréups were comparable with those for the controls.

The blood lead content determined at 12 and 22 months for the high
level rats was somewhat elevated compared with the control values.
There was also an incréase of delta—aminolevufinic écid in the urine
of the high level animals at each determination andvat 22 months, an

increase of coproporphyrin in the urine.

Statistical evaluation of organ wéight data revealed significantly
increésed kidney/bo@y weight ratios for the 1005 ppm male groups
sacrificed at six and 12 months and significantly increased kidney'
weights and ratios for the males and females in the 1000 ppm'group
sacrificed after 22 montﬁs, Grossly, the kidneys of the 1000 ppm
rats which died late in the study or were sacrificed at termination
pfesented more a]teratiqns than those from rats in the control and

other test groups.

Histopathological evaluation of tisSué sections revealed a definite
compound effect in the kidneys of the rats at each test lével and in
the;iivers of the rats in the 1000 ppm test group. Pathologic changes
in the kidneys were characterized mainly b&fﬁiterations of individual
renal epithelial cells inc!uﬁing_regenefative"fofms, hyperplasia, and
neoplasia of the tubular epithe]iﬁm with development of renal adenoma

6r adenocarcinoma. Both the incidence and the degree of regenerative

-
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epithe]iﬁm in the cortical tubules were greater in the test rats with
a definite dosage relationship. Neoplastic renal alterations were
observed in male rats only. Compound~re1ated, Histbpatho]ogical alter-
ations in the Tiver consisted of nodular hyperplasia with vacuolated

hepatocytes observed primarily in the 1000 ppm females.

Lead acetate was fed to four groups of sig male and six female beagles
each at dietary levels of 10, 50, 100, and 1000 ppm. Doéage levels
were calculated on the basis of theiiead content (54.6% by weight) of

the lead acetate. One dog of each sex and group, except for one male

dog at the 100 ppm‘levei which died at 45 weeks because of urclithia-
sis (an incidental condition), was.sacfificed after one year of compound
feeding. The remaining animals were continued on study for 10 more
months, or a total 6f 22 months, and then sacrificed. A comparable

group of male and female beagles served as negative controls.

The dogs were observed daily fbr signs of combound effect. Clinical
laboratory studies were performed'inftia11y and at selected intervals:
during the study, and lead concentration was determined in blood and
urine. Gross necropsies were performed in each sacrificed animal, and

selected tissues were preserved for histopathological evaluation.

Lead concentration was slightly increased in the blood of.the dogs at

. the 1000 ppm level, particularly at 22 months, in comparison with

DUP050312309
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" control values. No other consistent compound-related trends or alter-

ations were observed. Two hiéh level dogs had moderately decreased
hemograms at 22 months in comparison with initial values, and ;wo high
level dogs had s1ightly increased delta-aminolevulinic acfd content in
the urine at 22 months. The remaining c]inicé1 va{ues were. within

accepted timits and comparable betwéen the groups.

The compound-treated dogs were comparable with the controls regarding

appearance, behavior, appetite, elimination, body weighf changes,

i organ weights, and gross pathology..

Histopathological examination revealed a very slight increase in the '
degree and incidence of hepatocytic vacuolation in the compound-treated
animals and a thickening‘of‘the glomerular tufts primarily in the

kidneys of the females at the 1000 ppm level. No other cytopathologic

changes were observed.

22-Month Oral Toxicity Study - qukeys

Lead acetate was administered orally for 22 months to three grdups of
young rhesus monkeys. -This was a limited toxicity‘studx in that on]y"
two test group§ containing two~méle and two female monkeys each were
uséd for comparison with a éontrél group of equal size. Dose levels

administered were 0, 1.25, and 25 mg/kg calculated as lead:

Daily observations for appearance, behavior, and pharmacotoxic signs

" were made. Body weights were takén weekly. Clinical- laboratory

studies were performed initially and at intervals during the study.

DUP050312310
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Gross necropsies were performed on each animal sacrificed at 22 months,

and selected t%s§ues were preserved for histopathological evaipation.
No gross changes in appearance, behavior, or body Weights were observed.
Only incidental variations in'hemato]ogica] and biochemical parameters

occurred.

'Histopathological examination of tiséues indicated compound-related

changes 1in sections of liver, kidney, and bone marrow from anima}s
receiving 25 mg/kgfday for 22 months. The kidney 1es{ons consistéd
of degeneration of the epithelialﬂcg]ls'of the prokimal Eonvoluted
tubules ‘and the presence of inclusion bodies‘in the epithelial ce]]s
of the tubules. Liver changes cons1sted of the presence of intra-
nuclear inclusion bod1es in the hepatocytes. Bone marrow in h1gh
level monkeys showed an increased activity.

Three-Generation Reproduction Study - Rats

This study was conducted to evaluate the effects of ldng—term ingestion
of lead acetate on reproduction in albino rats. The test material at
dietary levels of 1@, 100, and 1000 ppm was fed to the rats through

three parenta] and three two-litter filial generat1ons. '

Criteria evaluated were the indices of'fertility, gestation, Tive
birth, and lactation; the litter size; and the physical appéarance

and growth of the pups during the nursing and postweaning period.

“There was no eQidence at any test level df an adverse effect on the

survival, appearance, behavior, body weight gain, and food consumption

DUP050312311
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of the parental generations; on the reproductive performance of the ;

arents reflected by the varlous indices; or on the growth, appear~
ance, and behavior of the offsprlng The organs of representatlve
"weanilngs sacrificed from contro] and test groups showed no compound-

elated' gross changes at any of the test levels.

feratoTogy Study - Rabbits

Th1s study was conducted to evaluate the potent1a1 of lead acetate
! for embnyotox1c1ty and/or teratogenic effects in albino rabbits.

- .ﬁ'Dosage levels used in dietary administration of the test material were

— , 0 ppﬁ {control), 54.6 ppm (]cw-1eve1), and 546 ppm (high level).

»“*iTwo control females died within the first'week following mating. One

-"T‘pregnant control female died on Day 29. One abortion in the control
"group and one apparent abortion in the high level group were experi-
"3gqfénced during the study. Dead fetuses were found‘at Caesarean section

'TLin four tow level and three high level females. Survival of fetuses

during the 24?hour postdelivery incubation period exceeded 80% in all

.;;,~groups and was comparable among the cbntrol and test groups. A total
- Aof 29 of the 33 does used in this study (excluding the two control

- females that died within the f1rst week fol1ow1ng mating) became

f. pregnant (10 control, nine low 1eve1 and 10 h1gh Tevel).

Evaluation of the following criﬁekia'revealed no evidence of compound

effect: maternal survival, behavior, fertility, body weights, and

DUPO050312312




e .
. aawr e

HAZLETON LABORATORIES, INC.

>y

7.

TRWg LIFE SCIENCES CENTER

gross visceral pathology; uterine implantation and resorption sites;
number, weight, and length of live and dead fetuses; and gross- external,
visceral, and skeletal fetal anatomy. '

One-Year Behavioral Study -~ Rats

To;eva1uate the potential of lead acetate to adversely affeét behavior
patterns, groups of.10 animals from the control group and at dose
levels of 1b, 50, 100, and 1000 ppm were derived from the chronic

toxicity study in rats. Prior to treatment, each group was trained in

" a number of standard behavioral procedures (F]1nch-Jump Test, Rope-

C]lmb Test, Spontaneous Locomotor Act1v1ty Test).

At six-month intervals, the rats were reteésted to determine if compound
administration had any effect. No compound-induced effect could be
determined at levels of treatment up to 1000 ppm for one year.

One-Year Behaviorél Study - Monkeys

Using established téchniques for eva]uating changing behavior patterns,
the monkeys from the toxicity study were, evaluated prior to treatment

and at 1nterva1s up to one year.

At levels up to 25 mg/ké, no consistent behavioral changes occurred
which could be attributed to the cdmpound administration.

One-Year Newborn Rat Carcinogenicity Study

In order to evaluate the carc1nogen1c potentlal of lead acetate, the
test material was injected subcutaneously and_1ntraperntonea11y in

four divided doses in neonatal rats at a Tevel of 110 mg/kg.

DUP050312313
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At the end of one year, gross necropsies revealed that the lobes of
the liver were thickened, miséhaped, and adheriné to other internal
organs. Histopatho?ogica]'exéminatioh revealed chronic inf]an&ation,
f001 of mineralization, slight increase in blle duct pro]1ferat1on,

and m1m1mal to moderate pericholangitis.

No evidence that neoplastic changes occurred could be determined.

Tissue Enzyme Studies in Rats and Dogs , -

Selected target organs, obta1ned at sacrifice from the rat and dog

 chronic toxicity studies, were exam1ned to evaluate the effect of the

adm1n1stratzon of lead acetate on specific enzymes in these tissues.
The adenos1ne tr1phosphatase act1v1ty of the mxtochondrla was deter-
mined; and in the microsomal fraction, glucose-6- phosphatase act1v1ty

and the DPNH cytochrome ¢ reductase act1v1ty were determ1ned

Tissue'enzyme studies- performed on liver and kidney tissue from rats

after 12 months treatment at 1000 ppm of lead in the diet demonstrated

a reduction in kidney glucose-6-phosphatase concentration. Liver

extracts gave no evidence of change in concentration of either glucose-

6-~phosphatase or adenosine triphosphatase.

Electron Microscopy Studies in Rats and Dogs

A Timited study of tissues-derived‘from the chronic toxici{y studies
at the six- and 12-month sacrifice was perfofmed by utilizing the

electron microscope.

DUP050312314
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Electron microscope studies of rat and dog tissues at 12 months indi-

cated only the presence of nuclear inclusion bodies within the nuclei

of the proximal convo]qted tubules of the kidneyl

i]. Metabolism Studies in Rats .
Radiotracerlstudies were performed in rats to determine the extent of
gastroimtestina1;absprption, the distribution in selected tiséues, and
~ the rate and réute of excretion of 2w‘lead acetate following ora]

~administration.

Metaboiic studies utilizing radiotracer techniques were applied to
tissues from rats which had received 0 and 1000 ppm lead for one

21

month prioﬁ to the administrafipn of D]eaq acetate. Seventy-two

hours aftef aﬁministrafion of the radioactive material: some 90% of
the radioactivity was detected in fhe‘feces of the control anima{s |
and 92% of it in the.feces of the animals primed with 1000 ppm 1ead.
Approximately's.s% and'4.§% of thé administeréd radioactivity was

detécted in the tissues of the control and pretreated rats, respec-

tivély.

General Comment

The data derived from the studies on lead acetate which were designed
to evaluate the hazards attendant with the oral administration of lead to animals
have shown that a dose level of 10 ppm of lead in the diet is a "no-effect" level.

Minimal, equivocal effects were apparent in some animals at 50 ppm; but. frank

DUP050312315
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foxicify, as demonstrated by the presence of histological lesions in certain tar-

get organs, occurred at levels of 500 ppm and 1000 ppm. At these levels; the

~ histological changes had no apparent effect on organ functions.

‘Submitted by

mtg
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