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Sponsor:  American _Pe;’.rolgum Institute ' Date: February 28, 1969

Material: Lead Acetate _ i

Subject:  FINAL REPORT : ‘ -
22-Month Chroni¢ Toxicity Study ~ Rats
Project MNo. 229-100

SUMMARY

‘This étudy was ponductgd to evaluate_andAcha;ggtgrize-the effects‘of
long~term dietary adrinistration of Lead Acetate in male and female zlbino rats.
Lead Acetate was administered éo the rats for 22 mpﬁ%hs at dietary levels of 10,
50, 100, and 1000 ppﬁ {calculated on the baéis of 54.6% lead content)}. Criteria
evaluated fof a toxic effect were physical appearance, behavioir, growth, food
'consumption,.survival, clinicai laboratory results, otgén weighxs,land gfos$ and

microscopic pathology. .

No -compound effect was demonstrated at any test level with regard to
physical appearance, behavior, grbwth, food consumption, survival, and clinical
laboratory results.

During the eaiiy part of the stuﬂy; body weight gains and food cenéumpb
tion in the 100 ppm and 1000 ppm male groups were somewhat lower than the controis
however, after this initial lag, growth and food consumption for these groups were
comparable with the control.

The ciinical.values for the test groups showed no significant differences

R from those for the controls. Hemoglobin determinations for the 1000 ppm male group

vere somewhat lower than the controls but within normal ramge for laboratory rats.
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At 12 mO_n.ths,_;he._gluco,s.e-—b-pho_sph_,atas,e de_lA:.e-rmi-'natidn,s for the 100 and 1000 ppm
groups were lower than the ‘ccvmtrol.s.; however, the terminal ‘g'luc.os.ﬂc—G—phoséhat#s'e
walues for all test groups were comparable with those for the controls.

The blood lead content determined at 12 and 22 months for the high
level rats was ,s?;neﬁhat elevated compared with the control values. There itas
also an ;an.reasr;;‘- of delta-aminolevulinic acid in the urihe of the high level
animals at -eac 'jdet_e_rmi:n,ation and at v'2'2 months, an increase of copropﬁo_riahy'r:vin

in the uyrine.

-

Stafistical evaluation of organ weight data .rg,}geale,d significantly
increased kig[nqy/body welght ratios for the 1000 ppm male grouns sacrificed at
[
1
six and .12 wonths and significantly increased kidney weights and ratios for the

males and females in the 1000 ppm group sacrificed after 22 months. ¢ Grossly, tie

" kidneys -of the 1000 ppm rats which died late in the study or were sacrificed .at

termination presented more alterations than those from rats in the control and
other test grdﬁps,v | .

. His@opatholqgical evaluation of tissue sectioﬁs revealed a definite
compound effect in the kidneys of the rats at each test level and in the livers
of the rats in the 1000 ppm test group. Pathologic changes in the kidnevs were
chagactetized mainly by alteratiops of individual renal epithelial célls includiﬁg
regenerative forms, hyperplasia, and neoplasia of the tubular epitihelium with
development of renal adenoma or adenocarcinoma. Both the incidence and the degree
of'regeneragggg"gpithalium in the cortical tubules uere preater ip the test rats
with a defiq&&g;ggiigguzglggiggghip. Neoplastic renal alterations were observed
in male rgté only. Compound-related, histopathologic alterations in the liver
consisted of nodular hyperplasia with vacuolated hepatocytes observed primarily

An the 1000 ppm females,

DUP040013888
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. _MATERIAL
"
ldenpifipgcion Lead Acetate. -~
Descripticn A white, granular powder.
- : Receipt On August 16, 1966, from J. T. Baker Chemical Company.
- Purity Dosage levels calculated on the basis of the lead content (54.6% by weight)
of the Lead Acetate. “
METHODS
Experimental Animals
. Three hundred male and 300 female weanling albinc rats of the Charles
River Caesarean—derived strain.
Weight Range at Initiation: Males ~ 96 to 148 grams; females - 93 to
142 grams.
, , .
Housing: Individually in elevated wire mesh cages.
Diet: Appropriate diet and water available ad 1ibitum.
Animal Groups and Dietary Levels
Method of Grouping: Stratified randomization.
&
.
< .
- - o
CCh
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- . Growp No.  No. of Animals at Imtiation* ____ Dietary level ___
. male B female ppm - calculated for lead
1 (control) 100 100 0 L
2 . 50 | 50 19 .
3 50 50 | 50
4 s0 00 100
B 50 _ | 50 1009
* After. four weeks on the s;udy (on O;th)/bjal' 7., 1966}, six male and six
female rats from the control and each test gdoup were transferred to
Project No. 229-107 (Pharmacology inis.ion); during Week € (on-
October 18, 1966) three cﬁ:o.n.tml rats, one male aund two females, wvere
transferred to Px:oj‘ec.t‘\'No. 229-111 (Electron Microscopy Laboratory).
A separate group of five rats of each sex (Group No. 5B - nct included
in the initial nuwber of rats on the study) received 1000 ppa of the.
test material for four weeks and was theén tta-,nsférr.ed to
. Project 229-110 (R:adiobiologf Divisian).
Diet .Pvr_eyarat::'l‘.on-
The control rats received a basal diet o ground Furina lLaboratory Chow.
‘The test material was incorporated intc the basail diet on a weight-ner-weight
basis and mized in a Patterson-Kellev, twin-shel, blender to provide the desired
dietary levels (based on lead content) for the test groups. TFresh diets were .
N prepared weekly. Samples of the test marerial, the basal diet, ,and' the mixed diects
. were analyzed for lead content at inftiaticu (first mixes) and at one, three, siv,
Y .
.. ) o nine, and 12 months. e

IR |

DUP040013890



7§

-
L —

£

Aund

"HAZLETON LABORATORIES, ING.

TRW.. LIFE SCIENCES CENTER

Qbserva;iggs and Records . _

Récords of individual body weights and food consumption and the general
appearance and behavior of each rat were maintained weekly for the first six monfﬁ;,

twice monthly for the seventh through 12th months, and monthly for the remainder

of the study. Observations for mortality were made daily. Records were maintaiced |

on the incidence, location, and size of palpable tissue masses noted during the

~ i

Clininal'Labpraco;v.S;udies

The following clinical studies were performed on five rats of each sex

from each group.
HeTa;olpgy:

Intervals - One, three, six, 12, 18, and 22 months.

Determinations - Erythrocyre counts; total aund differential leukocyte
couﬂts; reticulocyte counts; platelet cpun;S; and hematocrit, hemo-
globin, and coagulation time determinations.

Biochemistry:

Intervals ~ Three, six, 12, and 22 months.

Determinations ~ Blood urea nitrogen, rerum glutamic-oxaloacetic xrén—
saminase, alkaline phosphatase, fasting blood sugar, glucose-6~
phosphatasé, cholinesterase in red blood cells and plasma
_(éholines;erase not determined at 22 months); in addition, lactic
dehydrogenase (at six, 12; 18, and 22 months), wethemoglobin (at
12 months only), and lead concentration.

Urine dnalyses:
Intervals —~ Three, six; )2, and 22 months.

e

-
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Determinations - Appearance, pH, specific gravity, sugar, protein, hili—
ruﬁin,.occult blood, and microscopic examination of the SQdimeng;
in addition, determination of coproporphyrin .and d-aminolevulinic

. acid.

No terminal clinical studies performed on Group No. 4.

Bl&od samples were .obtained from the tail vein or intestinal vein or

aorta (biochemical determinatioms at six, 12, and 32 months).

Urine samples wefe collected from rats housed “opernight in iﬁdividnal

metabolism cages and pooled by sex for each group.

Terminal Studies

Deaths: Necropsies were performed on all animals which died during the study
or were sacrificed due to moribund condition; gross.obserwatipns.were
recorded and representative tissues preserved. |

Sacrifices (By Exsanguination Under Pisbutal Anesthesia) Took Place at the

Following Intervals: ' |
At Six, 12, and 18 Months - Ten rats of each sex from the control group

and five rats of each sex‘frdm each test group.
At 22 H&nths ~ All survivors,

Tissue Preservation: The following tissues from each sacrificed rat were
preserved ih 10%Z neutral buffered formalin: bfain, pituitary, spinal
cord, eye, thyroid, thymus, lung, heart, liver, spleen, kidney, adrenal,

stomach, pancreas, smzll Intestine, large intestine, mesenteric lymph

» node, urinary bladder, testis, ovary, uterus, skin, bone, bone marrow,
> A
o skeletal muscle with nerve, and all unusual lesions encountered.
'sline
~

[." : DUP040013892
3 .




HAZLETON LABORATORIES, INC.

( . o TRW. LIFE SCIENCES CENTER

-7 -

Organ Weights: The weights of the hgart, liver, spleen, kidneys, énd gonads
verg récorded prior to fixation; thyroid and adrenals were weighed after -
fixation. Organ/body weight ?atios were determined. 4

Histopathological Examination: After the six- and 12-month sacrifices on,

| the followling tiésucé‘f:om tﬁe control, 100, and.lOOO‘ppm.lével groﬁps;
brain (five sections),'spinal cord, picuiiary; thyroid, lung, heart,
1iv¢r; spleen, kidney, adrenal, s;omach,.pancreas, sﬁallvintestine,

large intestine, testis, ovary, bone, bore mdrrow, and unusual lesions.

After the terminal sacrifice on the following tissues from five male
aqd five female rats from the control and each test group: brain,

. 3 .
thyroid, liver, kidney, and bone with boné marrow; in addition, on

samples of other grossly altered organs from rats sacrificed at termina~
tion and on selected samples of grossly altered organs from rats that

died during the study.

A1l remaining tissues are held at Hazleton Laboratories, Inc., for

possible future reference.

S;atisticallﬁvaluution

Criteria: Survival at 2&, 52, 76, and 92 weeks; growth rate and food consump-
tion at six and 12 months: and ;erminal body.Weigh;s,‘organ weights, aud
organ/body weight ratios.

Methods: Life~table technique for analysis of survivali analysis of variance,

or F-test, at the 5% probability level for the remaining criteria; pre-

bassle
.

1iminary tests (where -applicable) by the methods of Rao, Bartlett, Scheffe,
Sachs, and Fisher-Behrens (modified ;-test).

ro
(S
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- References: Ostle, B., Statistics in Research; low: State College Press,

Ames, Jowa, 19563 Snedecor, G. Wt, Statistical Methods, Iowa State
College Press, Ames, lowa, 1956; Sachs, R., Toxicol. Appl. Pharmacol. 1,
203, 1959; Sachs, R., J. Assoc. Offic. Agr, Chemists 42, 741, 1959.

RESULTS |

Appearance and Behavior .

No signs of a coméound effect»;ich regard to pﬁggical appearance and
behavior were observed among the test rats at any dietary level. Signs of res—
piratory involvemenf (wheazing, 1abored.resﬁiratidn, and-a discharge from the
nose and/or eyes) were noted with comparable frequency in all groups including
the control. The incidence of these signs was slight to moderate during the

* first year and increased gradually as the study progressed. Late in the first
year and throughout the-secona year, za increasing number of contrrl and test
rats exhibited-the ﬁsnal,signs_of aging: a rough, discolored fur coat; sores
on the body, tail, or forepawsj alopecia on the abdomen, back, or hips; reddened
eyelids; a hﬁnched position; stains on the facial fur; and/or staining of the
abdominal fur by urine.

Incidental upservatinas'in one or a fey rats included opacity of the
right eye (also described as a white film over the eye) noted in a malé control
rat beginning at Week 18; spasti: head moveuments exhibited by another male
control beginning in Week 42; and persistent circling to one side or "spinning"

N ‘while being handled - observed during the second year in one female control,
L} three 10 ppm rats, two 50 ppm; and 6qe 100 ppm level rat. This response was not

'aXaX.
- ~ ~
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r.c.ed ameng the high level (1000 ppm) animals and was .considered unrelated to

comoend administration.

The following number of rats in each group exhibited oné or several,

palpable tissue m&s;es, nodules, or wart-like sgkin lesioqs. :
Group No. Males Females No. of Rats iplﬁrOup*
) v male . female

. 1 {control) 4 21 ’ 83 82
2 4 9 - 39 38
3 : 2 | 9 > 4 38 39
4 ’ 2 10 ' 39 37
5 | 3 ’ 10 36 39

® Numéer remaining after six:mqnth sacrifice.

The great majority of the tissue masses appeared cduring the second year .
of the study. Externally palpable tissue'masses,‘for thé most part associated
with the mammary glands, are a common ogccurrence in aging labcratory rats and

uhrelated to administration :of the test compound.

Growth, Food Conmsumption, and Survival

Mean'body veights, weight ranges, food consumption values, and survival
data are presented in Toble No. 1. "Pertinent data are presented graphically in
Pipures No. 1 (growth and food consumption) and No, Z (compound consumption).

Statistical analysis performed at six and 12 months did‘not reveal any
significant differenées between growth rate and food cnﬁsumption for the various
test groups and those for the corresponding controls.

Inspection of the data revealed somewhat lower mean body weights for

the high level (1000 ppm) male group and, to 2 lesser degree, for the 100 ppm .

na
N ')
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> males compared with the male qﬁnt;olJ This was probably a;tributable_té the slightly
. reduced food consumption 15 ﬁheSe groups during the early part of the stﬁdy (thrsuﬁ:
approximately the 1§£h week) . After this initial lag, weight géins and food coﬂ—
sumption for the two higher male test groups were tomparable with those for the male
coﬁtrqls (mean weight gains from Weeks 19 thr#ugh 52 ~ 86 grams for the IOO'ﬁpm
_group and 111 g;ams for the 1000 ppm group compared with 100 grams for thé'gon;xoi?,
 Grbw§h and food consumption for the males at the 10 and 50 ppm levels and for all

female test groups were comparable with the respectiveg controls. Fluctuations in

mean body weights for all groups including the controls during the latter months of
the study reflected the increased mortality rate and increased incidence of spon-
taneous disease during this peried. Growth and fuod consumption data for the second

year were met evaluated Statistically.

Survival in the test groups was not adversely affccted by dietary aaminis-—
tration of Lead Acetate. At the end of the first year, Survival at the irigh test
level (1000 ppm) was 90.6%Z in the male group and.lODi in the female group. Survival
data remained comparable among the high level and the control groups until termina-
tion of the study. The mortality rate for the various test groups was low to

T~ moderate through the 18th month (highest in the L00 ppm male and female groups).
During the last three months of the study, the incidence of deaths due to spontaneous
disease increased in all groups inclﬁding the control group.

Surv1Va1'data at 92 weeks are:bresented below.

B * .

i1
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Dietary level Mean Snrvival;Time.r:Dayg Percent Survival ¢ s.e.
ppm male female male  female

Control 612 . 631 76,1 5.3 87.9 % 4.0

it

10 601 625 79.4 + 7.0 95.2 * 3.4

50 581 620 66.6 + 8.5 77.7

-+

e

7.0
100 594 582 64.6 + 8.0 66.2°F 8.6,

6.7 87.1 % 6.0

i+

1000 . 587 : 627 80.9
s.e. = standard error

S~ = Significantly lower than control

Llinical Laboratoiy Studies

The results of clinical studies are presented in Tables.No; 2, ﬁo,.ZA,

No. 2B (hematological values); No. 3, No. 3A, No. 3B, No. 3C, No. 3D (biochemical

values); No. 4, and No. 4A (results of urine analyses).

The elinical values for the test rats showed no significant differences
from control wvalues.

Hemoglobin determinétipns for the high level (1000 ppm) male group were,
at most inte_riral"s, somewhat lower than the control values but still wi,,:ﬁ-in normal
range for laboratory rats. At ctermination, the hemoglobin valgas for the three
female test zroups (10, 50, and 1000 ppm) wers lower than the female controls,
but no dose-related, downward trend was evident. At the 12-month inﬁergal, the
glucose-6-phosphatase determinationé for both seXeé.at the 100 and 1000 ppm levels
vere markedly decreased compared with control values. .At the remaining intervals,
prior to 12 months and at termination, glucose-6-phosphatase values fot.the various
male and female test groups were within normal limits and comparable with the res-

pective control values. The froup mean lactic dehydrogenase values determined at

cn2
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. 18 months (male and female groups) and at termination (fcm.aie groups) ranged

rather widely but showed no consistent pattern that could be associated with
administration of the test material. The terminal lactiz:v.dehydr_ogénase values,

for the male control and test groups were comparable. The blood lead content

determined  at 12 and 22 months for the high level (1000 ppm) animals was some-

what elevated; however, thé lead . content in .thé 1blogd of éb‘ntro_l rats was also
high. Apart from occasional gleVatevar decreased individual contrcl or test |
values (i_w hematocrit or hemoglobin, low p_latle_l.e;., high _ret‘icnlpc.:,vte counts, or
high blood urea nitrogen), the remaining ﬁematologiéhl or biochemical values were
within'nornal limits and comparable among the groups.

The urine samples from high level males .and females revealed an increase
in céprdponphyrin (at 22‘monxhs) and in delta-aminolevulinic acid- (at each deter-
mination). Otherwise, the re;ults of urine analyses were within normal limits
and comparable between the test and respective control groups. Pr.btginuria,
ranging in degree from slight to sevete, was .pr..,eSént in all samples collected at
12 and 22 mo_nths- from the malé groups and, to a lesser degree, also in the sampi-s

from the female groups. This was a common finding in the urine of aging labora-

tory rats.

Gross Obiserva.tigns at ._N‘e,cropsy
The détaile.ci gross findings at »n.ecrobs_v in the rats which were sacri-
ficed at six-month intervals or at termindtion, or which died durin; the study,
are on file at Hazleton Laborateries, Inc. A summary of thc-e findings followﬁ.
The orgaﬁs,and viscera of the test rats which were sacrificed at six
and 12 m,on;:”hs showed no consistent gross c.h._anges. other than also seen in control

rats. L
i3
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At six months, &hé.organs of the great majotity_of the sacrificed control
and test rats had a normal appearance, Iédlated éross findings were randomly dis-
tributed in the various groups and were not remarkable., At the 12-month Sacr*fié;,
gross signs of lung 1nvolvement (distention, consolidation, or abscess formation)

uexe~noted in a3 few control rats and test rats at each dietary level. Inf%equent

gross alteraxlons in other organs :included discolo red livers and/or kidneys; dila-

'tion Of the repal Pelvis~ enlarged adrenals; an enlarged pituitary (1000 ppm rat);

and two bear-shaped :1s$ue masses in the right uterige horn (contrgl ra;)a A

. %
1000 ppm female showed enlargement of the liver and adrenals, an ovarian cyst, and
a subcutaneous tissue mass.

Lung involvement was the most common finding in control and tess rats

which died during the first'year. Gross alteratious in the livers and kidneys

vere S1m11ar to those seen at the 12-month sa riflce"and in a few animals,

_enlargeneat of the pituitary, bhyrpid, adrenals, or the spleen was noted. Unusual

lesions were found és follows: a tissue mass in the lung (50 ppm‘feméle);,a
greenish nodule in the lci:‘kiqney, greaﬁly enlarged greenish tinged liver, and
cervical and mesenteric lymph nodeé_(SO ppu male Rat No. 58-692; histopathological
&iagnosis - infiltraiing myelogenous levkemia); a renal nodule (diégnosis-*
neoplasm of undetermined origin), nodules in the abdominal fat (diagnosis -
hemangiosarcoma),‘énd a svbecutansous nodule histologically identified as undif-
ferentiated sarcoma were found in female Rat No. 58-875 in the 100 ppm group, a
1000 ppm male (Rat No. 58-901) presented a tissue mass in the chest cavity identlfied
histologically as a liposarcoma, .

Kecropsies pevformed on the rats sacrificed after 18 months revealed

kidneys with a pitted, greenish tinged cortex in three of five males and in one

Cilk
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female in the high level (1000 ppm) test group, and the livers of three high level
females contained numerous firm, yellow areas. Addirional grbss alterations in
various organs of high level rats were similar to those obsarved at thé 12-month S

sacrifice in both control and test rats. The incidence of lung finding and enlarged

pituitaries and adrenals was greater than at 12 months butﬂwas,comparéble among the

| Broaps.

At the terminal sacrifice, én increased mumber of rats in the high leﬁél
test group, par;icﬁlarly anong'thc males, presented grossly altered kidneys com-
pared with the control and other te;t groups. There was i&lso an increased incidence
of kidney findings in high level rats which diéd late in the stﬁdy) These findiugs
included enla:geﬁent of the kidneys, a rough or greenish tinged cortex, and cortical
cysts occasionally extending into the medulla af discoloration of the medulla.
Nodules or firm, yellow areas in the kidneys were noted grossly in one rat each at
the 50 gnd ‘100 ppm level and in eight high level rats (five males and three feméles),_
The right kidney of a high level male (Rat Ko. 58-909 ~ terrinal sacrifice) was .
involved in a 1arée tissue mass; and one kidney of aﬁoghcr high level male
‘(Rat No. 58~890 - died in Veek‘BS):wés disterted by a large, firm, pale vellow~pink
ﬁodulew These two lesions were identified hisbologicall? as renal tubular adeno-
carcinomas. |

Gross findings in other organs including the liver and the incidence of
these findings at termination or in rats (hat died late in the study were generally
compargble among the various groups including the controls except for a relatively
larger number of yellow-tinged livers noted in the high levelAf&mnlé group.  Other
gross changes in the liver included discolored bor thickéned, raﬁnded lobes of
granulaf,ox)friable consistency; a rough, uneven surfage:.nr dark red indentatiouns

L]
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on the surface of the lobes. lodules in the liver were noted in five control rats,
in six high level rats, and in one or two rats at the lower test levels. The most

common findings in both control and test rats were gross signs of lung disesse, g

-enlarged pituitary glands, and enlarged and/or discolored ("speckled") ‘adrenals.

Incidental, less frequent, gross changes in other organs includednabscesscs'(pus)
in the ear; nod.u,l.z_l.r or cystic thymic tissue; enlarged -thyt.ciid.sy or parathyroids;
dilatation of the tuoracic aprtas . thickening of the heart muscle;hthickened stémach
walls or sore~like areas in the stomach lining; enlarged'pr small spleens; enlarged
cervical or mésen:e&ie lymph nodes; firm podules in thé%bancréas_or mesentery;
thickened Bladﬂer walls or bladder stones (two instances); small, soft, bluish
‘testes) o§arian.gysts; and firm bgdieS’or fluid in the uterine horns.

Unusual lesions or tissie masses in the body cavities involving various
organs were noted grossly as follows: a mass of soft, fat-like tissue in the
chest cavity attached to the backbone (each in a female control apd two male test
rats - 50 and 100 ppm levels, respectively); a tissue mass in the chest cavitv
attached to the rib cage (1000 ppm male); a tissue mass involving the thymus
(50 ppm female); a mass tnvolving the lung and thymus (1000 ppm female); a tissue
mass in the liver (100 ppm male); a tissue mass-iﬁ the abdominal cavity (each in
a 10 ppm male and a 50 ppm female); another tissue mass in cﬁe abdominalvcavity

inrvolving various organs (1000 ppm female); and a soft mass protruding from the

vagina (1000 ppm female).

'Externally_paipable tissue masses or nodules noted during the study in
control and test rats were confirmed at necropsy to be subcutanecusly located and,

for the most part, associated with the mammary gland.

Ci6 -
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Organ Weights

- Mean terminal body weilghts, organ weights, organ/body weight ratios,

_and their respective standard deviations for the control and test groups’ are 5 e

presented in Tables No. 5 (six-month sacrifice), No., ¢ (12-month sacrifice),
Ro. 7 (l8—mon£h sacrifice), and No. 8 (tgrminatipn}.

Statisti;al analysis revealed the following significantly incréasad
valyes for the test groups in comparison with control values.

At.Si¥ Months: Kidney/body weight ratio for the males at the 1000 ppm level.

At 12 Months: Kidﬁey]ﬁody welght ratio for the 10065ppm males and ﬁerminal
body-weight and liver, spleen, kidney, and adrenai'weighcs.for the
1000 ppw females,

At 18 Months: Thyroid weight and thyroid/body weight ratios for the 1000 ppm
males and hearg én& spleen weights and heart and spleen/body weight

k ratios for the 50 ppm fémales.

At Términation: Liver/bpdy weight ratios for the 19-ppﬁ and 1000 ppm males;
‘beart weights fo} thée 100 ppm and 1000 ppm males; thyroid weights and
thyroid/body weight ratips and kidney weights'and kidney/body weight
ratios for the 1000 ppm males and femalusﬁ adtcnal/boﬁy.weight ratio
for the 1000 ppm females; and téstex/body-weight ratio for the 1000 ppm
males.

The kidney weights determined 5t six, 12, and 18 months and the kidney/body
weight ratio at 18 months for the 1000 ppm male group were higher than the corres-
ponding control'vglues but not to‘a statiscically'signiflpant degree. The

consistently increased kidney values for the high level males ar ecach interval

- ) o ' . DUP040013902
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and for the high level females at the terminal sacrifice weré, possibly, a reflee~

tion of compound-induced, histopathological alterations observed in the kidﬁeys of
high level rats. . . '.- . |
X e

The significantly increased liver ratios and increased liver weights
determined at the terminal sacrifice for the male test groups showed no dose-

related trends (weights higbest at the two lowest levels) and were, probahly, not

',meaningfu;, although some histopathological alterations were seen in the livers

of the high level rats. The terminal liver values for the high leﬁél female .
group were compirable with the controls, although histo}ogically, alteraﬁibns in
the livervwere_mare’pronounced in the‘high level females than in the males.

The increased thyroid weights and ratios detetmined'at:18 months (males .
only) and at termination (males and females) for the high level group, as well as
the increased values obtained at the various intervals for other organs in the
test groups, were also not considered co.be-meaﬁingful since these findings showed
no conéistent pattern and were not supported by any histopathological alterations

in the oxgans.

fMicxosCupic Pathplogy

Microscopic evaluation of tissus sections at three and 12 months and at

termination of the study was performed by Leomard D. Shott, D.V.H.,'Ph.D.,

Pathologist.

DUP040013903
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Summaries of microscopic findings, incidence tables of histologic alter-

ations, and detailed findih{gs at each interval are appended to this rézpor,‘t:;.

Report Preparation: M. Kundzin
Supervision: Fink -

mtg
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Values in parenthesis are not included in the wean.

EXPLANATION FOR FOOTNOTES

Key to urine analysis table is as follows:

TP

T

£

N O 0 o«

u~
it

_{ = denotes change in sample size

YEL

turbid pale yellow

YEL

1

very turbid yellow

YEL # clear yellow

negative
trace ()
slight (+)
moderate ()
marked ()

severe (++++)

S+ = Significantly higher than control

S~ = Significantly lower than control

<20
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L

” . Takle Ho, 28 - }Tcma,’rolo ical values for male a.nd

* female albmo rats.
~ LEVHL SEX RAT 19, PLATELETS . RETICULCIYIR
2 m o - pl—vr peo WP‘TW
k} -
GUE-M0NTH TUTRRYAL g
Controy ¥ 5?-38.«‘3 £58.900 1.5
: i 5¢-329 *,330 0D 1.5
¥ 58-390 1,214,000 2.¢
1 ;d-Bj‘ 1 2;—.«,000 e
K 5¢-302 986,000 1.2
Yean 1,122,000 1,6

10 ppm M 56-588 1,Lk2,000  # 2.2
14 58-589 1,372.00C 2.6
M 58-590 1,026,000 1.k
H 58~591. 1,232,000 0.k
- ri 54-592 1,194,000 0.2
Meen 1,253,C00 1.4

1
50 ppis H SL6ED 1,142,000 0.8
N 58-689 226,000 0.2
4 58-690 784,000 0.2
M 58-691 1,540,000 2.0
4 58-692 1___ 1CC,000 1.6
Mean 1,100,000 0.9
- 1060 pren 1 58-798 1,342,000 2.0
M 58-780 1,110,000 2.0
& 56-790 1,086,000 0.2
M 5E-TH1 - 1,100,000 0.8

M 5E-792 1,196,000 0.1 -
Mean 1,200.000 1.0

: el
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Table No. 2A - Continued

RAT 110, PLATEIETS ~~  RETICULOCYTE
< per com, - %
OHE~-MONTH THYERVAL o
Vd
10C¢ pom M 58-888 880,000 O.L
M 58-689 810,000 3:8
B 58-£90 1,180,000 3.6
M 58-E91 850,000 8.2
M 58-892 814,000 9.6 -
Mean 906,900 ERY
Control F 55-488 1,120, 000 0.1
F 58-89 1,250,000 - 4 1.2
¥ 58-450 1,300,000 0.1
F 58-491 1,140,000 0.8
F - 58-h92 1,280,000 1.0
Mean 1,200,000 0.6
.10 ppm F 58-638 920,000 0.8
F 58-639 750,000 1.k
F 58-640 720,000 1.2
F 58-6l41 " 520,000 2.0
F 58642 1,000,000 1.6
Mean 800,000 1.4
50 ppm F 53-738 . 840,000 .2
F 58-739 790,000 1.2
F . 58750 1,112,000 0.8
F 58-~7hl 830,000 0.6
F 48-Th2 - 770,000 1.8
Mean 900,000 0.9
100 pyn F 58-838 778,000 0.6
F 58-832 1,290,000 1.0
¥ 58-8L0 1,220,000 1.k
F 5€-8h1 1,030,000 2.8
F 5G-842 1,254,000 0.6
Mean 1,100,000 1.3 i
{82
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Table Ho. 2A - Continued

__LEWEL  SFX RAT i, PLATRLETS ~ RETICULC YIS
‘ppm Leg A4/ day ) T prr ome . ""_3 .‘ 1 )
-
QUE-MOUTH THTERVAL
1640 ppra F 5%-753% 1,335 000 1.8
F 55-937 ;L 555,03 0.5
F oy ) 1,302,000 1.
F Se-FtL 7@9,0&4 Cui
F 58-‘*}’*2 ' Ov - l . D
Mean 1,100,000 B 1.0
THREE-MG1TH INTERVAL T
Centrel 4 56-35% 320,000 1.k
1 ,/48- 3(.)9 . 696 ) {00 O. C‘
H 56-390 706,000 1.2
M 58,2361 1,08L,000 1.5
2] 58-3%2 1,106,000 1.2
Mean 936,000 1.1
10 ocpm "M 58-588 1,02%,000 0.6
4 58-5&9 1,116,000 1.2
1 5€-590 1,07%,000 2.6
I 58591 372,000 0.6
M 58-592 © 1,250,000 0.8
lean 1,087,000 1.2
50 ppm ] 53-£38 1.,03k,000 oL
i 5865 1136000 ¢.2
M 58-6590 1,322,000 0.2
M 55~671 1,150,000 1.0
M 5%.642 Lode .uun 0.6
Mean 1,113,000 0.5
100 ppm ] | 58-786 TiC,000 1.4
M 58-789 - 1,110,000 0.k
M 58-790 1,176,007 0.6
M 58-791 1, 25& 000 1.2
M 58-72 1,512,000 0.1
Mean 1,166,000 0.7
- Eand (\

3
-
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' Table No. 2A - Continued )

— LEVEL 8FX RAT NO, = PLATEIETS
pir i2adjasy T "peT cmm, % N
THREE-MONTH INTERVAL R e
1000 pon I 58-888 - N6 ,000 1.0
. e 58-889 1,030,000 1.4
1 58-890 1,564,000 2.8
1 58-891 980,000 . 1.6
M- 58-892 1,106,000 1.0
Mesn 1,119,000 1.6
Control F © 58-488 960,000 "4 0.2
F 58-489 92¢,000 1.0
F 58-k90 1,032,000 1.2
¥ 58-4o1 . 864,000 i.h
F 58-L92 1,052,000 o.h4
Mean 966,000 0.8
3
10 ppm F 58-638 " 866,000 0.6
F 58-639 1,128,000 2.2
F 58-640 1,520,000 3.2
¥ 58-641 1,438,000 1.8
F 58-642 1,420,000 0.8
Mean 1,274,000 1.3
50 ppm F 58-738 . 1,612,000 0.k
F 58-739 1,610,000 1.b
F 58-700 1,306,000 1.2
F 58-7h1 1,916,000 0.6
F 54-Th2 1,000,000 0.2
Mean 1,h09,000 0.8
100 ppm F 58-839 1,634,000 0.1
T 58-840 1,266,000 0.4
F 58-841 1,268,000 0.8
F 58-842 1,000,000 0.2
F 58-843 1,082,000 1.0
Mean 1,250,000 0.5
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Table No. 2A - Continued

-

1EVEL SEX RAT MO, PLATELE®S

ppm lead/day per crm.

THEFE -¥CliTH INTERVAL
1200 ppm F 58-938 11,184,000 0.8
¥ 56-932 1,120,000 0.6
F 53-940 1,120,600 1.0
F 58-9h1 898,000 0.2
F 58-9L2 1,250,000 0.2
Mean 1,112,000 0.8
SIX-MONTH INTERVAL '
Control M 58-388 785,000 0,8
M 58-329 940,000 -# 0.k
M 58-390 880,000 0.1
M 58~301. 1,015,000 0.8
M 58-392 1,360,000 1.4
HMean 996,000 0.7
10 ppm M 58-588 1,040,000 1.8
M 58-589 1,110,000 0.k
M '58-590 975,000 1.2
M 58-591 1,380,000 3.0
M 58-592 15,000 - 2.6
Mean 1,056,000 1.8
50 ppm M 58-682 1,525,000 1.2
. M 58-689 1,446,000 0.6
M 58-600 1,380,000 2.2
M 58-691 1,626,000 0.h
U 58-692 1,680,000 0.5
Mean 1,531,000 1.0
100 ppm M 58-788 ' 1,316,000 1.2
M 58-789 988,000 1.9
b 58-T90 1,275,000 2.3
. i 58-791 -1,066,000 0.4
M 58-792 1,104,000 1.7
Mean 1,150,000 1.5
o
(e
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© Table No. 2A - Continued

gy
_ IRV, SR BAT NO, PLATELETS
o dend; auy T per emm, -
STX-NINTH 1INTERVAL o ]
. . "
1000 1 it 58-888 1,174,000 2.5
M T 58-889 Bok 000 C 0.9
M 58890 yolt 000 2.0
M 58~-891 - 1,2k0,000 1.6
|2 58-892 1,226,000 1.3 .
Mean 1,088,000 - 1.7
Control F 58-488 988,000 1.0
F 58-489 1,236,000 1.2
F 58-490 664,000 "# 0.8
F 58-491 . 1,328,000 0.8
F 58-4g2 1,334,000 0.2
Mean 1,110,000 0.8
10 ppm F 58-635 1,284,000 3.4
¥ 58-640 1,620,000 .0
F 58-6k1 1,956,000 0.8
F 58-6L2 1,218,000 1.4
F 58-643 1,180,000 1.8
Mean 1,272,000 1.7 ’
56 pom F 58-738 990,000 2.0
F 58-739 1,128,000 1.6
g 58-7h0 1,118,000 2.0
F 58-7h1 1,078,000 0.2
F BE-Th2 1,040,000 0.3
Mean 1,071,000 1.2
100 ppm F 58-839 1,244,000 1.2
F 58-840 1,258,000 1.5
¥ 58-3h1 1,150,000 0.6
F 58-842 1,302,00C 0.4
F 58-843 1,154,000 2.0
Mean 1,222,000 1.1
) Nt
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Table No, 2A - Contirued

LEVFL _ SEX = BAT NO. PLATELETS RETICULUCYIE

SIX-MONTH INTERVAL

1000 ppm F 56-938 1,122,000 1.1 4
F 58-939 1,018,000 2.8
F 58-540 826,000 - 1.9
F 58~gh1 656,000 2.3
F 58-942 1,002,000 1.4
Mean 925,000 1.3
)
1

[
<3
-
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B Table No. 2A - Continued - ‘
. _LTEL  SEY  RET KD, PLATELFTS  RETICULOCYTE
o ppm leal/day , ' per cmm, S S p
12-MONTH INTERVAL .
Control M 58-388 990,000 0.8
M 53-389 1,066,000 0.6
M 56-390 1,302,000 2.1
M- 58.391 1,092,000 1.9
E 58-392 932,000 1.3
MEAN 1,076,000 1.3
M 58-589 1,592,000 1.6
M 58-590 . 1,110,000 1.8
M 58-592 870,000 2.2
M 58-593 1,424,000 2.5
MEAN 1,158,000 1.9
50 ppa B 53-688 - 1,09%,000 1.6
M 58-689 1,293,000 1.3
M 58-6450 1,802,000 1.2
M 58-691 1,274,000 4.2
M 58-693 1,004,000 1.9
MEAN 1,294,000 2.0
100 ppm % 58-788 1,192,000 1.6
' M 58-739 £46,000 1.2
M 58-790 1,096,000 1.5
M 58-791 1,076,000 1.7
M 58-792 1,286,000 1.9
MEAN 1,099,000 1.6
1000 ppn M 58-889 1,186,000 1.0
M 58-890 1,038,000 - 1.k
N M 58-891 1,006,000 1.k
M 58-892 852,000 2.9
M . 58-89% 1,092,000 2.6
{ MEAN 1,035,000 1.9
358
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Teble No. 2A - Continued

LEVEL __ SEX  BAT X0, PLATEIETS  RETICULOCYTE
day o “per cmm, R DA
12-MONTH INTERVAL - o : .
Control F 58-488 996,000 2.k
F 58-k89 : 806,000 1.2 -
F 58-L450 1,228,000 2.1
¥ 58-491 1,422,000 1.8
F 58-492 1,116,000 1.3
' MEAN 1,114,000 1.8
10 ppm F 58-639 1,392,000 2,0
: ' F 58-640 1,226,000, 1.8
F 58-6l1 87k ,000 2.4
F 58-642 990,000 2.2
¥ 58-643 978,000 2.3
MEAN 1,092,000 2.1
50 ppm F 58-738 ' 1,156,000 1.8
F 58-739 1,020,000 2.2
F 58-740 1,168,000 3.0
F 58-Th1 1,246,000 2.5
F 58-T42 1,6kk,000 2.0
MEAN 1,127,000 2.3
100 ppm F $8-339 1,040,000 1.3
’ F 58-8L0 848,000 2.0
b 58-841 952,000 2.7
F 58-843 1,050,000 1.7
F 58-8LY 1,562,000 1.6
MEAN 1,104,000 1.9
1000 ppa F 58-939 1,324,000 2.9
¥ 58-cko 784,000 2.7
F 58-9h1 1,222,000 3.0
¥ 58-9L42 1,194,000 3.1
¥ 58-0kl 1,320,000 2.3
! MEAN 1,169,000 2.8
258
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Table lo. 2A - Continued

s

. LEAD ACETATE
_IEVEL SEX | PBATNO, ©  PIATELETS KETICULOCYTE
ppm lead:day ‘ T per com. - &
18 MONTHS ’

Control M 58-389 910,000 - 0.6

B 58-390 738,000 1.9

H 58-391 550,000 2.0

1 - 58-392 858,000 1.6

H 58-393 606,000 2.5

MEAN 732,000 1.7

10 ppm H 58588 656,000 1.7

‘ M 58-589 “L09,000 1.0

H 58-592 ._600@;_000 0.7

M 58-593 105000 1.5

M 58-595 1,078,000 1.7

MEAT 568,000 1.3

50 ppm oH 58-688 508,000 2.1

"o 58-689 500,000 1.6

M - 58-690 764,000 2.5%

M 58-693 540,000 2.4

M 58-694 686.,000 1.7

MEAN 599,000 2.1

100 ppr M 58788 610,000 1.9

M 58-790 632,000 2.0

M 58-791 792,000 1.%

M 58-795 750,000 1.1

M 58-799 588,000 2.0

MEAN 67k ,000 1.7

1000 ppm M 58-889 ' 916,000 3.7

' " 58-890 2.5

M 58-891 792,000 2.7

o 58-893 766,000 2.0

M 58-89% 622,000 2.3

MEAN » 77k ,000 2.6

’ ot o]
~ s O
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Table No. 2A - Continued

LEAD ACETATE
~ .
_ 18 VONTHS - Continued & '
. Control F 58-493 81k ,000 2.5 . s
‘ P 58-Lgk 856,000 2.0
F 58-495 - 886,000 1.8
F 58-kg7 912,000 1.5
F 58-498 1,114,000 2.1
HEAN 916,000 2,0
10 ppm - F 58-639 88k ,000 3.3
, r 58-640 854,000 - 6.3
: F 58-C41 : 798,000 5.1
: F 58-6h2 710,000 2.6
| F 58-643 1,158,000 1.5
H : ' MEAN 889,000 3.8
. .
i 50 ppm - F 58-738 67,000 2.0
i : F 58-739 692,000 2.5
' , ¥ 58~740 732,000 1.9
1 ¥ 58-7h1 738,000 2.7
F 58-742 654,000 2.3
LEAN 697,000 2.3
100 ppm F 58-839 198,000 2.6
_ F 58-8l0 926,000 2.2
F 58-8h1, 672,000 2.5
¥ 58-843 876,000 2.6
F 58-84k 928,000 1.8
HEAN 702,000 2.3
1000 ppm F 58-938 746,000 b1
F 58-939 910.0C0 1.9
F 58-940 626,000 2.0
F 58-941 512,000 2.9
F 58-9k2 602,000 2.0
MEAN 679,000 2.6
g
- 1
Ve
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Table No. 2A - Continued

LEAD ACETATE

Q N
\f\
LEVEL SEK RAT'NO.  PLATELETS RETICULOCYTZ
pert lead/ duy ] ‘per emm. F4 '
‘TERMINAL v
Control & 58-388 970,000 - 1.1 ,_
P4 58-389 © 890,000 2.9 s

Kt 58-390 600,000 0.9
H 58-391 800,000 1.6
M . 58-392 8¢0,000 0.8

MEAN 812,000 1.0
10 ppm a 58-588 620,000 0.5
¥ 58-589 860 ;000 0.9

H 58-590 900,000 1.2
M - 58-591 . 830,000 0.4
K 58-592 870,900 1.1
©MEAN 816,000 0.8
50 ppn ' i 58-608 890,000 1.k
# 58-689 730,000 2.0
¥ 58-690 970,000 0.7

M . 58-691 - 950,000 1.5
¥ , S8-6~" 820,000 1.8
MEAN 872,000 1.5
1000 ppm M 58-889 660,000 0.8
M 58-891 960,000 0.8
u 58-893 830,000 2.4
W 58-894 876,000 1.0
i H 58-895 - 830,000 1.5

MEAN . 830,000 1.3
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Table Yo, 24 - Continued

LEAD ACETATE

__LEVEL S BAT MO, TIATELRTS - RETICUTACH
oon lead/day ‘ S per cmm R A

" Control ¥ 58-488 940,000 1.2

F 58-489 1,030,C00 1.1

F 58-h90 770,000 1.2

F 58-491 790,000 - 1.6

MEAR 910,000 1.2

10 pom. . F 58-639 1,270,000 1.0

F 58-640 600,000 1.5

F 58-6h1 1,110,090 10.0

F 58-642 900,000 1.1

¥ 58-643 960,000 1.6

MEAN 968,000 3.0

50 ppm F 58-738 " 990,000 1.2

¥ B8-739 256,000 1.5

F 58-71:0 960,000 0.8

F 58-7h1 1,120,000 1.3

F 58-7h2 820,000 1.8

MEAN 948,000 1.3

1000 pra F 58-938 180,000 1.8

F 58-939 860,000 1.6

F 58-940 540,000 1.6

F 58-gk2 720,000 1.7

F 58-9ul . 800,000 1.8

MEAN k0,000 1.7

~TY A
AP
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Table No. 2B - Hematological values for male and female

LIEVEL
Ppm lead/day

Control

T 10

50

100

1000

albine rats.

mERrar RRER RRRRER BRER=R

RERRRR

LEAD ACETATE
RAT Q..

ORE MONTH

58-388
58-389
58-390
58-391
58-392

58-801
5882

COAGULATION
' TIME

mid.

H OKHPHE © HOOKHH ® HOOKH O OOFFHO O OHOOO

sec..

07k
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. LEVEL
ppm lead/Gay

Control

10

100

1000

Rl o

féblé No. 2B - Continued

g vaf b b v o b vy g CRCECRCR v b Vi e e

trf +3 + bf

LEAD ACETATE

BAT KO,

ONE MONTH

'58-840
58-8h1
56-812
MEAN
58-938
58-939
58-G40

58-9k1
58-9&2

MEAN

B, RO M ORFORF P RHEOFO M RHEOP H PPHOoOo

. COAGULATION

min.  see.

.M

59

ik
10
S 12
ok

06

k5
02
16

12

. Oh

ke
oL
57

05 -

13

00
18

59
06
ol
58

. ok

ot

17,

k7
14
15
08

€
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sz

___LEVEL
ppm lead day

Control

10

50

100

1000

Table No. 2B - Continued

RrRER 2XRER BErrRxR RREEm

rEEER

LEAD ACETATE .

THREE MONTHS

58-393
B350
58-321
58j352

MEAN

58-588
58-589
58-590
58-591
58-592

58-688

COAGULATION

_TIME

min.

P.ORFHRERFO P HHHOF H HHFHO H ROMNO + BHRME -

sec,

53
08
26
35
02
2

56
21
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Table No. 2B - Continued

LEAD ACETATE _

S COAGULATTON

IEVEL SEX RAT NO. __TIME
ppu lead/day . T ' min,  sec.

THREE MONTHS o |

Control F 58-1488 1 09. -
F 58-489 1 oL

- F 58400 1 05

F 58-LgL 1 09

F. 58-492 1 02

MEAN - 1 05

10 b 58-638 1 08
F 58-639 0 50

¥ 58-650 1 i9

F 58-641 1 30

F 58-642 1 24

MEAN 1 06

50 ¥ 58-738 o 18
¥ 58-739 1 09

F 58-7h0 i 00

F S8-ThL 1 L

F 58-Th2 1. 18

MEAN 1 05

100 F 58-839 1 1
F 58840 1 06

F 58-841 1 11

F 58,842 1 13

F 56-~-847 1 o7

MEAN 1 h

1000 F 58-938 o 56
F 58-939 0 o

¥ 58-940 1 18

F 58-9k1 1 28

- F 58-942 1 01

MEAN i 05

DUP040013962




‘x'd

LEVEL

.ypmﬂlead/duy

Control

10

50

100

1000

Table No. 2B - Continued

ErERE

RZERR

- -

RERRR RRRER

2EmE=R

IEAD ACETATE
BAT 3.

SIX MONTHS

58-388
58-389
58-390
58<391
58-392
MEAN
58-588
58-589
58-590
58-591
58-592

58-800
58-892

min.

P e IR I e e e R S I L T R X TR TS Wy

- COAGULATION
__TIME
. sec.

-~
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LY

Table No. 2B - Continued

LEAD ACETATE |

| - | : COSCULATTON

IEVEL SEX ' RAT I0. . . TeE s
ppr lead/day : B ) T min.  sec.

SIX MONTHS _

_Control F 55-488 1 06
F 58-189 1 36
F 58-4o0 1 03
F 58-kol 1 .o
F - 58-kg2 1 25
10 ¥ 58-639 1 28
F 58-6L0 1 39
¥ 58-641 1 a7
F 58-6h2 1 25
F 58-€43 - 1 20
MEEN 1 28
50 F 58-738 1 36
F 58-739 1 35
F 58-740 1 38
¥ 58-Th1 1 29
¥ 58-T42 1 al
MEAN 1 32
100 F 58-839 1 30
F 58-8L40 0 57
F 58-Eh1 1 31
F 58-8L42 1 20
b0 58-843 1 30
| MEAN 1 1k
1000 F 58-938 1 26
F 58-939 1 20
F 58-9L40 1 3L
F 58-9k1 1 31
F 58-gk2 1 35
MEAN 1 29
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1)

&
o
4 i
~

19
l"'l

P i
duy

PER 1

Control

10

50

100

1000

Table Mo. 2B - Contihued

SEx

M
M

BRERE

ZRETRR

M
M
M
M

TrRER

LEAD ACETIIE

RAT NO,

12 MONTHS

© 58-388

58-389
58-390
53-391 -

58-3%2 .

MEAN .

58-5%0
58-592
58-593

FEPOR W e

COAGULATICH

=

R R

R R e e

TIME

I

" see.

17
20

05
27

09
32

29

19

o7
12
10
15
13
28
31
15
26
23

08
15

31

(4]
03
<
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Table No. 2B ~‘Cpn‘cinued
- LEAD ACETATE
o o _ ' : COAGULATTION o
__LEVEL SEX RAT NO. . TIME__
prpm lead/day ' a C min. seg¢.
12 MONTHS
Control F . s3-ug8 o 52
¥ 58-189 1 05
F 58-1c0 1 21
¥ 58-491 1 o7
F 58-492 1 15
_ MESN  # 1 08
10 ¥ 58-639 1 12
¥ 58640 1 ok
F 58-641 1 1k
F 58-642 1 hivg
F 58-643 1 26
MEAN 1 15
50 F 58-738 1 22
. 7 58-739 1 19
F 58-Th0 1 13
F s8.7h1 i 01
F 58-7h2 1 36
MEAN 1 18
100 F 58-839 1 20
: ¥ 58-840 1 12
f F 58-8k1 0 5T
: F 58-843 1 12
¥ 58-8uk 1 2
MEAN 1 12
1000 F 58-929 1 05
F 58-940 1 o1
F 58-9k1 ;! 31
- F 58-942 0 57
- F 58-ghl 1 29
o MEAN 1 13
co1
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Table Ho. 2B - Continued

LEAD ACETATE
. COAGUIATION
___IEvEL SEX RAT HO, L TIME
DM lead. dzy T ‘min. | fec.
18 1ONTHS

Contrel u : 58-389 1 b2
"o 58-390 1 15
Mo 58-391 1 25
M 58-392 1 o7
MEAN 1 23
10 ppm " 58-588 1 03
' H 58-589 0 52
H © 58-592 0 56
M 58-593 1 15
M : ~ 58-595 "4 0 Ll
| MEAN o 58
50 ppm M 58-688 1 16
: . e 58-689 1 50
M 58-690 1 35
o 58-693 1 56
M 58-69k 1 31
MEAN 1 38
100 ppm M 58788 1 32
M 58-790 1 24
M 58-791 1 11
H 58-795 0 L7
M ’ 58-799 1 o9
MEAH 1 13
1000 ppm " 58-889 0 59
' M 58-890 1 3k
M 58-691 - 1 31
M 58-893 1 7
u ' 58-89L 1 L5~
HMEAN i 25

~n
N
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Table No. 2B - Continved

TEAD ACETATE
COAGULATION
SEK “RAT NO. . e BBE

min. sec.

18 MONTHS ~ Continued

Control © F 58-193 o 57
F 58-49l 0 59
F 58-495 -1 08 y
F 58-i97 1 03’
F 58-498 1 13
MEAN 1 o
10 ppm F 58-639 3 00
P 58-640 iy 15
F 58-641 1 32
F 58-6h2 0 59
F. 58-643 1 of
MEAN 1 11
50 ppm F 58-738 o1 L6
- F 58~739 1 39
F 58-740 1 L9
F 58-741 1 43
F 58-7h2 1 58
! MEAX 1 u7
100 ppm F 58-839 1 0=m
F 58-850 1 ES
F 58-8h1 1 16
F 58-843 1 13
F 58-84k 1 2
MEAR 1 at
"1000 ppm T 58-938 1 Ly
b 58-939 1 1
F 58-940 1 20
F 58-9h1 1 30
F 58-942 1 Lo
MEAN 1 32

("1\.’:
R
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(33

Control

10 ppm

5§ prm

1000 ppm

Table No. 2B - Continued

¥
M
M

ZR2RE

aREERR

28
|2
M

LEAD ACETATE

AT TO,

TERMINAL

58-388
58-389
58-390
58-391
58-392

HMEAN

58-588
58-589

58-590 °

58-59L
58-592

MFAll

58-688
58-689
58-620
58691
58-693

MEAN

58-889
58-891
58-393
58-89k

58-895 -

HMEAY

COAGULAT IO
_TTIE

min. sec.

H MO R W HRORR W RO

~n
(S
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Table Mo. 2B - Continued

LEAD ACETATE

COARSULATIC
Ppm Ténd/ day min.  sec,

TERATAL : -

&

2

59-723

=

50 ppm

Control F 58-L83 1 23
F £3-L89 1 3
P 58-L90 1 32
F 58-1:01 1 23
F 5%-Lko o 52
TEAL 1 19
10 ppm F 592.£439 1 03
F 53-2ho - 1 24
F 58-£k1 1 19
F .. 58-0h2 1 31
F - 58-743 17 k2
MEAT 1 24
F 1 2
F 58-739 1 24
F 58-740 1 o
F 58-7k1 o sg
¥ 53-7hz 1 2t
HEA 1 290
1000 ppm F 53-938 1 L3
F 58-959 1 ot
F £3-ubo 1 26
7 53-0k0 1 L3
r 530l 0 i
ety 1 2

FalaY <
Y >
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Table Ho. 3A - Biochemical values for male
and female albino rats.

T4

SEX RAT 1O, -

THREE-MONTH INTERVAL R 7

Lentrol Mo 58-393 - 28
¥ . 58-39% 3T
¥ 58395 - - 3R
Mo 58-396- - - - 28
M 58-397 o3

Mean o 3

10 ppm M 58-593# 26
M 58-594 37
M 58-595 31
M 58-596 31
M * 58-597 ' 37

Mean 32 .

50 ppm ' H 58-693 L6

M 58-69k 37

: M 58-695 - 34

~- M 58-696 37
M 58-697 32

Mean 37

100 ppm bE¢ . 58-793 ‘ - 34

M 58-79k .32

. . M 58-795 AR, S §
N M. 58-796 37
- Mo 58-797 3
' Meen .35

. 100C ppn M 5880k A L6

M 58-896 37

Mo 58-808 1

—— S B S R sk DUP040014005




D

Table No. 3A - Continued

___LEVEL SEX RAT O, §3-0T . |

~ ppm 1ea'd?day S E-F units
THREE-MONTH INTERVAL

58-403 260 .
59-Lak : 32 . -
58-h5 . 3
53-436 3
58-L97 -

_ Hean 30

Control. .

by e g b

58-643 51
58-6kdy 31
58-6u5 39
58-646 . .

58-6L7 7

A0 ppm

brf by 4y vy 4

Yean 37

58-743 28
58-7hb 28
58-745 28
587 6 60
58.7h7 31

50 ppm

) v b

Mean . - 35

100 ppm 58-8lih 32
53-845 L 31
58-8h7 3L
58t : 28

58-8hy -~ 37

Chag g g b

Viean 33

58-0k3 . 32
58-9%4 32
58-0l5 31
5840 31

1000 ppm

+af e g bs

: 58-gh7 28

i

; keean i 3

! ey
H —-sd
i

_ DUP040014006




e

73]

Contrel

;lO fmm

&

10C ppm

1000 ppm

Table flo. 3A ~ Continuecd

SEX RAT MO,

‘SIX-MONTH INTERVAL

M 58-477
M 58-478
M 58-L70
M 58-L80
' Mean
4 58-627
M 58-628
M 58-629 .
M 58-630
M 58-631
Hean
" 58-727
M © 58-728
M 58-729
H - 58-731
Yean
® 58-827
M 53-828
M 58-829
T 58-830
M 58-821
Mean
M 58-927
M . 58-928
M 58-929
H 58-930 -
1] 58-931
Me;a.-n

__SG-OT
R-F units

80
fo -
76
83
70

78.8




_IEVEL

Pom lead/day

Control

20 ppm

50 ppm

100 ppm

1000 ppm

Table No. 3A - Continued

SEX RAT O,

P

SIX-MONTH INTERVAL

58-575
58-577
58-578
56-579

Mean -

s e b v iy

58-679
58-680
58-681

b vef g bt

lean

58-777
53-778
58-779
58-780
58-781

JMean

taf W vy i g

53-877
58-878
58-879
58-880
58~-841

O RO RO RU RG]

Mean

58-977
58-978
58-979
.58-280
58-981

o B Re Be Roo|

Mean

58-576

58-678

__SG-0T

R-F units

135
104

88
120
108

. DUP040014008 -




LI 4

10y

LEVEL

Ppm le,ad?dla_y

Control

10 ppu -

"~ 50 ppm

100 ppm

1000 ppm

. Tgble No. 3A - Continued

BAT NO.

12-MONTH ‘INTERVAL

M
M
M
M
M

M

M
Y

M

- M
M

M
M
M
M

58-560

58-561
58-562

58-563.

58564
MEAY

58-672
58-673
58-674
58-675

o676

MEAN

58-772
58-TT3
58-77h

S8-775 -

58-776
MEAN

58-8T1

58-872
58-868
58-87k

‘58-876

MEAN

33-870
-973
58-97k

. 86-0T

B-F units .

DUP040014009




oon

«

ro}

- LEVEL

Ppm iead/day

Control

10 ppm

50 ppu

100 ppm

1000 ppm

Teble No. 3A - Continued

RAT NO.

12-MONTH INTERVAL

+f b2 v b g

'y b baf e g

o g o

By v i ]

v e g v vy

58 461

58- 626‘
MEAN

58-727
58-723
58-72k
58-725
58-726

58-822
58-823
s8-8ah
58tz
58-826

58-922

58-923
58-921
58-925
58-926

8607
FoF units

122.5

62.5
110.0
67.5

91.5
9.0
14f.5
T70.0
1i12.5
9.0

101.8

70.0

. 1e7.5

200.0
125.0
126.0

109.7

130.0
150.0
130.0
110.0
122.5

128.5

DUP040014010 -



Table Ho. 3A ~ Cor;tinued

1w

_ LBVEL SEX RAT 1O, ©__BG~0T
vor lewd; day v ) ‘ T R-F units

TERMIUAL

Control M 58—;33? » - 140.0
' 58-394 .- 113.0
M 5«8'396 : o 821-0
M . 58-397 . .. - 113.0° ' .
M 58-399 - ) 106.0 e

MEAN 110.8 .

10 pgm " X 58-503 . 86,0
M . 58-595 113.0 -
M 58-596 132.0

M 58-599 - _ ' 9'.7:6
MEAN 108.6

50 ppm M 58-697 # 125.0
M 58-698 109.0
M 58-699 115.0°
0 58-700 215.0
M 58-704 130.0

MEAN 138.8

1000 Tpm .M 58-898 . 121.0

' M 58-899 . 110.0
M 58-900 . é>250.o)
M 58-902 (>250.0)
M 58-903 127.0

MEAN 119.3

W

t-.\

. DUP040014011




\n

1oy

LEVEL

Pom lead/day

Control -

10 ppm.

50 ppm

1000 ppm

Teble No. 3A ~ Continuad

SEX

TERMIIAL

e LLLER g hag 4 g vl

o e o e I

BAT MO,

5¢ L3
58-Li9k
58-18

-58-499

58-505
MEAN

5B-ghl

58-646

58-6L8 -

58-649

58-65%
MEAN

58-743
58-748
58-757
58-751
58-763

58-952
58-955
58-956
58-957
58-959

MEAN

‘sg-or

. " ‘!"-_“,-‘. -
EEse

N =

o Dol .\
. & IPBEIT R .
00000 & VQPOOO N VOVOD

B ohos
tr*@??$>

103.6

127.0
10k 0
77-0
Th .0
173.0

" Il11.0 |

> gy

DUP040014012

~
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Table lio. 3B - Biochemical deltermina.tiqns for
male and female albino rats.

CLUCOSE-6- -~ CHOLINESTERASE

LEVEL faipe RAT 1O, PHOSPHATR RBC PLASHA
Prm icad;day ' _ B T
THREE-MONTH TNTERVAL ' d

Control H 58-398 1.5 0.238 0.425
¥ 58-399 2.0 _ 0.230 0.303

M 58-L00 4.5 . 0.172 0.308

M 58-401 2.5 0.206 0.3k5

M 58-ho2 - 1.0 0,206 0.311

R Mean 2.3 . 0.210 0.34%2

10 ppm M 58-598 0.5 0.188 - 0.303

M - 58-599 1.5 ¢ 018  0.35h4

M 58-600 o 0.165 0.362

M 58-601 2.0 0.206 0.311

M 58-€02 3.5 0.180 0.311

Mez. 1.5 0.185 0.328

50 ppn oM 58-6943 1.0 0.180 - 0.320

) . M 58-699 1.0 0.172 0.320

M 58-700 2.5 0.165 0.320

M 58-701 3.5 0.180 0.311

) M 58-702 3.0 0.172 0.267

Mean 2.2 0.174 0.308

100 pom - M 58-798 2.0 0.180 0.328

pon M 58-799 0.5 0.180 0.328

M 58-800 1.0 0.188 0.311

M 58-801 1.5 0.214 0.207

M 58-802 2.0 0.172 0.28

Mean 1.k 0.187 0.304

1000 ppm M 58-899 0 0.206 0.320

,pr M 58-900 2.5 0.180 0.303

M 58-001 3.0 0.180 0.320

M 58-902 3.0 0.206 0.320

M 58-903 3.0 0.206 0.328

Mean 2.3 0,196 0.318

Y
)
w

DUP040014013




- . \ Tdble No. 3B - Continued
_ 4 GLUCOSE-6- CHCL1IESTFEANE
. IEVEL SEX RAT 1%, PHOSPHATE ReZ Fracta
P pom lead;day ' ' o T ' T
THREE-VGUTH TUTERVAL S s
Control F 58-Loa 1.5 0.1£3
F 5E-Lys 4.5 C.LEG
F  55-500 L0 0.15L3
F 58-5:1 3.0 n.1&¢
F 580 3.0 0.214
Yean 3.2 0.182
10 ppm F 58-¢1:3 0.5 0.180
F 5869 1.0 # 0.180
F 58-650 0.5 0.172
E 566351 2,0 0.172 :
F 58-652 1.3 0.172
. Mean 1.1 0.175
)
50 ppm F 58-7k 5.5 0.180
' ¥ 58-749 3.0 0.180
F 58-75C 4.0 2.188
F 58-751 1.0 0.157 .
F 58-722 2.0 0.157 :
¥ean 3.1 0.172 0.5m0
100 ppa F 58-H50 0.5 0.172 2.5%08
- F 58-851 © 5.0 Q.172 0.8a2
F 52-852 2,5 C.1k0 0.7a8
¥ 58-853 3.5 0.180 1.002
F S5E~854 1.0 0.180 1.633 \
lean 2.5 0.171 1.156
1000 F 58-943 - 2.9 0.180 1.067
F 58-0lp 0.5 0.172 0.933
F 58-950 2.5 0.183 1.208
F 58-951 1.5 0.180 0.958
- F 53-952 0 0.165 0.808
¥ean 1.3 0.177 0.93%

— ‘ o DUP040014014



Table No. 3B - Continued

LEAD ACETATE
- o ; . GLUCOSE-6-  __CHOLINESTERASE.
. . IEVEL 3EX RAT NO, PHOSPHATE RBC . PLASWA
' STX-MONTH INTERVAL - . d
" Control M 58-476 0  0.667 0.552
: M 58-47T 1.5 . 0.708 0.536
M 58-478 0.5 0.650 0.337 .
M 58-479 2.0 0.733 . 0.379
M 58-480 2.0 0.642 0.320
MEAN 1.2 0.680  0.k25
10 M . S8-627 1.0 0.767 0.370
M 58-628 0 '@.650 0.387
M 58-629 1.0 0.608 0.387
M 58-630 0.5 0.617 o.k12
M 58-631 2.5 0.633 0.kh2
MEAN 1.0 0,665 0. 400
50 M 58-727 2.5 0.567 0.345
M 58-728 0 0.5k2 0.345
M 58-729 1.5 0.525 0.328
M 58-731- 1.0 0.642 0.320
MEAN 1.3 0.569 0.335
100 M 58-827 0.5 0.683 0.362
M 58-828 1.0 0.667 0.379
M 58-829 1.5 - 0.683 0.345
M 56-830 0.5 0.517 0.h12
M 58-831 1.0 0.51T 0.320
MEAN 0.9 0.613 0.36k
1000 M 58-927 1,0 0.667 0.370
M 58-928 2.5 0.716 0.396
M 58-929 2.5 0.708 0.h17
M 58-930 2.0 0.675 0.283
M 58-931 1.0 0.667 0.303
. MEAN 1.8 0.687 0.354

DUP040014015 |
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Table No, 3B - Continued A
LEAD ACETATE B i
___IEVEL SEX RET 5O,
‘ppn lead/day ' )
SIX-MONTH ILTERVAL g
Control M 58-476 1,530 - A F
M 58477 1,39 .
M 58-478 | k20
M 58-179 - 1,380
M 56-480 ©o,koo
MEAR . 1.,_7_40!4-. _
10 M 58~-627 o 1,350 3
M 58628 g 1,k20 :
M - 58-629 1,k00°
M 58-630 . 1,350
M 58-631 1,k00
MEAN 1,386
50 M 58-727 © 1,430
; M 58-728 1,320
M 58-729 1,390
M 58-731 1,k00 i
MEAK 1,385 )
100 M 58-827 1,260
M 56-828 1,320
M 58-829 1,390 .
M 58-830 1,k430 i
M 53-831 1,400
MEAL 1,350
1000 M 58-527 1,270
M 58-428 ‘ 1,330
M 53-920 ‘ 1,270
M 58-930 1,420
Mo 58-931 1,450
+aq £ )
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ppm lead/day

Control'

10

50

1000

Y 4

" v b v by

v bz ¥ 0o

g+ v v g g vap v g

RO R R R

Table No, 3B - Continued

LEAD ACETATE
| GLUCOSE-6- CHOLINESTERASE
RAPNO.  PHOSPHATE  TRECT  EAGHE
SIX-MONTH INTERVAL
58-575 0.5 0.898 0.917
58-576 3.0 0.882 0.925
58-5T7 2.0 0.84o © 0.858
58-5718 1.5 - 0.817 ~0.800
58-579 0.5 0.8k9 0.858
MEAN 1.5 0.859 0.872
58-679 1.0 0.930 0.900
58-680 0 0.825 0.883
58-681 0 0.825 1.042
MEAN 0.8 0.867 0.9kk
S8-777 2.5 0. 784 1.067
58-718 0.5 0.809 o 806
58-779 0.5 0.783 0.992
58-780 0.5 0.7017 o. 933
58-781 1.0 0. 700 0.7kl
MEAN 1.0 0.75'9 0908
58-877 0.5 0.809 1.017
58-878 2.5 0.882 1.075
58-879 1.0 0.800  0.875
'58-8C0 1.5 0.743 0.883
58-881 0.9 0.87h 1.083
MEAN 1.2 0.822 C0.987
58-977 2.5 0.850 0.808
58-978 2.0 0.849 0.825
58-979 0.5 0.905 1.050
58-980 0.5 0.898 1.083
58-961 2.0 0.6883 1.075
MEAN 1.5 0.877 0.968

[~a
[&)
™o
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Table No. 3B - Continued

LEAD ACETALTE

—AEVEL SEX RAT NO.
Tim lead/dsy _ e

SIX-MONTH INTERVAL

SE-5T5
28-576
58-577
58-576
58-579

MEAN

58-678
58-679
58-680
58-661

MEAN

58-171
58-778
- 58-719
58-780
58-781

Control

o R R |

10

R

50

CECROE

MEAN

58-877
58-878
58-879
53-880
58-881

MEAR

58-977
58-979
58-979
58-400
58-¢81

100

by taf 4 ) tx

1000

HFAN

4

TACTIC

1,100
1,130
1,200
1,220
1,160

1,15

1,210
1,240

oE0
1,200

1,158

60
1,010
810
1,210

. 1,10
1,026

920
700
1,180
920
e

o28

g10
1,000
1,040
1,180
1,200

1,046

Lo~
~
—
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Table No. 3B -~ Continued i
LEAD ACETATE |
o GLUCOSE-6- *_QUOLINESTERASS
IEVEL SEX RET NO. _ PHOSPHATE PBC ~ FPLATA -
12-MONTH INTERVAL | L
Cenirol M 58-160 5.4 0.683 0.7k
M 58466 L.y 0.691.  0.581
M 58-468 3.8 0.683 - 0.525 o - :
M- 55469 5.1 0.683 0.623- . | .
M 58-470 5.1 0.708 - 0.733 : :
MEAR 4.8 0.690 0.6
10 M 58-622 4,0 0.766 0.775
M B.623 Lh 0.658 0.700
M 58-624 5.0 0. Wk 0.564
M '53-625 4.6 0.633 0.589
M £8-626 1.7 0.683 0.656
MEAN 3.9 0.643 0.657
50 M 58-722 2.5 0.61h 0.615
M 58-723 5.7 " 0.666 0.539
M - 58-72k 1.1 0.666 0.510
M 58-725 hb 0.586 0,690
M 58-726 - 5.9 0,644 0.510
MEAN 3.9 o.\.641 0.573
200 M 53-815 0 1.089  1.300
M 58-818° 0. - 1.050 0.716
M - 58-819 1.1 0.783 0.933
M 58-820 0.9 0.808 0.816
M 58-821 0 ¢.958 0.716
' MEAN 0.5 0.938 0.896
1000 M 58-916 0 0.991 0.665
M 58-917 o] 0.883 0.800
M 58-918 0 0.853 0.841
M 58.919 0 0.842 . 0.750
M 58-920 0 0.833 0.742
MEAN 0 0.880 0. 760

DUP0400140193



Table No. 3B ~ Continued .

LEAD ACETATE
, . T . LaCTIC
> _IEEL SEX RAT W0. - DEHYDROZEWE .
. ‘pri lesd/dey ‘ . | — S A
12-MONTH - INTERVAL ,
Control M R S 1< B 630
M 58-L62 2,000 -
M 50-463 R
M 58-L64 1,250 -
VELN _ 1,230
10 ” oM 568-622 1,060
M 58-623 W 1,620
M 58-62L # 740
M . 58-625 1,300
M 58-€26 1,490
‘ MEAN - . 1,2k2
50 M ' 58-722 1,420
M 58-723 1,620
M 58-724 1,620
M 58-725 1,740
M 58-726 570
MEAN 1,398
100 M 58-822 1,100
M 58-823 gko
M 53-8B2k 380
M 58-825 570
M 53.826 1,720
MEAN 922
1000 M 58~g2¢ 980
i 58-923 1,350
M 58-92k 1,350
M 58-025 1,h%
M 58-926 11,360
® MEAN 1,306




»

1LEVEL |

ppm 1esd;dey

Control

10

50

100

1000

SEX

g vxg ey b e " g g e g v tf b b vy ) g v v e

bxj dx) bxf b b

Table Ho. 3B - Continued

LEAD ACETATE
GLUCOSE-6-  CHOLINESTERAIS
RAT NO. PHOSPHATE TREC | P

12-MONTH INTERVAL .
. 0.766

58-566 5.4 1
58-567 5.k 0.816 1.kks
58.568 6.1 0,791 - 1.321
58-569 6.6 0.700 . 1,309
“MEAN k.o 0.793 1.347
58-672 2.7 0. 594 0.725
58-673 3.3 04611 1.066
58-67h 4,2 0.611 1.150
58675 k.2 0.666 1.016
58-676 5.0 0.652 1.000
MEAN 3.9 0.627 0.991
58-773 k.6 0.683 1.220
58-TT4 L.6 - 0.666 0.833
58-775 %1 0.6 0.991
58-776 5.0 0.683 1.128
MEAN 4.5 0.653 1.051
58-866 0 0.975 0.725
58-867 0 1.163 1.487
58-8G8 0 1.064 1,436
58-869 0 1.016 1.538
58-870 0 0.766 1.k70
MEAR -0 0.997 1.331
58-967 0 0.900 1.3€8
58-966 0 0.950 1.268
58-969 0 0.916 1.462
-970 0.5 0.875 1.358
58-971 o] 0.833 . 1.245
MEAN 0.1 0.895 1.362

DUP040014021.



A groups of male and female albino rats.
' LEAD ACETATE FOR 22 MONTHS d
_ COPROPORPHYRIX
A . __D-LEVOLINIC ACID INTERVALS _INTERVALS*
LEVEL NO., OF RATS  SEX THREE-MONTH  SIX-MONTH  _22-MONTH  12-MONTH  22-MONIH
ppm j mg/100 ml. mg/l00 ml. wg/100 ml.  mg/vel mg/vol
Control 5 M 0.158 0.120 0.30 1.42 0.2797
5 = F 0.191 0.051 0.30 1.09 0.0603
d: .
10 5 M 0.222 0.111 0.33 1.27 9.5088
5 F 0.268 0.091 0.25 1.04 0.1556
50 5 M 0.160 0.057 0.41 0.97 0.5104 )
5 F 0.210 0.019 0.4% 0.43 Q.1525
100 5 M 0.139 0.057 NOT 0.61. NOT
5 F 0.153 0.040 “PERFORMED, 0.53 PERFORMED
1000 5 M 0.383 0.398 1.30 1.53 2,3840
5 F 0.556 0.130 0.68 1.15 1.0448 j
* No coproporphyrin detected at the three~ and six-month interwvals.
~
2>
- Rl 4 -8

Table HNo,

4A - Urine analyses performed on pooled samples from
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Table Now 7 —~Mean terminal body welghts, organ weights, organ/body welght
ratios, and standard deviations for male and female zlbino rats.
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Table No. 8 = Mean terminal body weights, organ we;ﬁm:., organ/body weight
ratios, and standard deviations for male and female albine rats.
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Table No. 8§ —Mean terminal body weights, organ weights, organ/body weight

_BODY WEIGHT

LEAD ACETATE FOR 22 MONTHS

LIVER.

ratios, and standard deviations for male and female albino rats.
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Table No. 8 =Mean terminal b’ody"weighps. organ weights, organ/body weight

ratios, and standard deviations for male &nd female albine rats.

BODY WEIGHT

LEAD ACETATE FOR 22 MONTHS

oy

“LEVEL .

PR AL

- ppn

CONTROL
10.0

100.0

CONTROL
10,0
50.0

100.0

10000

T 2 T X =

oM M o

40 i
: 19
115 5

1%

21

49 ]
|24 |
|18 |
118 |
| 23 |

| _WEIGHT

430
388
427
424

396

—

116
59 |

90

92

86 -

97 )

3.56

3.61

. 332

3462

g’

0,44
l0.50
| 0,.,9%
055
[0.55

__TESTES
R

ATIO
?'/‘

0.592
0.624
0.546

04602
0.6825F

it

| 0.095
0,087
j0.122
0,094

04124

8+

0.142 1

0.151

04143

—
I

0,10

0% 04

104061
|0.03:

1 G 062



‘9104920 PLOY JO Sj0A9 KID{3p paLOOIPY} O
POAIB0RS JO $[OJUOD SO POALES UDIYM Bi0J OUIQIO. QDWB) PUD BlOW JO} vojidwnguod pooj pud jybjom Apoq ubaw ~ | 'ON @inbig

SYB0M Ul Swl jojudu sedxy .
. 2688 08 2. %9 95 By Ov 2€ %2 9 8 O

2688 08 2. b3 95 8y Ob_2¢ o9_8 0.
00!
e Y0z
1062
sWwoig
_NOLLJWNSNOD 4004

SHO9M Ul dwH [DfuBWIIAdXT SY93M UL Bwl [DJUBWIIEdXT

Y9 96 8 Op 2¢
- T

<688 08 22
—pre—

e Wwdd 000
e wdd 00|
0 oo -« U3dd 0o¢
wdd Qf
1034u0)

- s

S—————

e S R SO ] Oow smneniseefararmaenens
o=t QOL ¥
Swoig
- LHOI3M AQO8
Al LI . . c, .o s .
. .\. . o .\ nv z.. ) _' ..Wﬂ...l. - — m—— .aw-\m. ..\ .?‘ .
-~ . " ! 0 ‘ -\- — “

s
SHa9M Up Buny jDjudwWIIadXT t .~
A W}

DUP040014039




NN

Mg7kgsday

Lele) o

JCY, SN VU VA S L
Q 8 16 24 32 40 48 56 64 T2 80

200y

{1000 ppm

.
S

afa.
‘v.’...o-

(00 ppim

PPy
-‘-'""'"“
e

L t . R
".-_‘.,,--- --..v.‘.-,.-...-_‘,.cn g

Moeeiyagpnnst®®’

Male rn——

Femul,e seessesiene

10 ppm

o .
SR LT PIPRPTY L .
Rl T PSSR ) or 2
Ly AN ey
RATIOR

4

Experimental time in weeks

o
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HISTOPATHOLOGICAL LVALLL JATION OF MALE AND F‘EMAI.E ATBINO RA’I‘S SACRIFICED
AFTER SIX MONT

14D ACETATE

COUTROL ' S -

Male Ret No. 58-471
. Zrosod
tio sress wliarations were observed at nscropsy.
g Microscopics:
SN Pituitary: Twe small nodules of hypertrophic chromophobes were presept within

the pars _distalis. The remainder of tha gléfﬁd' was histdlogica_uy norral.

Thyroid: Appeared to be in a state of low activity.

Lung: Slightly 2ongested. Alveol‘ar walls were slightly thickened in some areas
by hypev'trophy of the septal cells.

Spleen: A mo@rate number of zctive lymphoid follicles were present. Ma.cronha;es

~ w1t‘h1r1 the red oulp hed pqa,go"ytl zed a moderate amount of yellow to amber » ’
. ' pigment. A small number of mesakaryocytes were present within the red
pulp.

) Adrenal: A solitzry nodule of hypertrophic cells of the zona fasciculate was
present, This rodule was adjacent .to the zona glomerulosa. Some of the
individual cells within this nodule c.ontai;ne_d large vAcuoles within tie

. » _ eytoplasm. The remainder of vt‘lbze gland was histolqgic.aliy n,o,rmé.l.
Small .
Intestine: There were small numbers of neutrophils present throughout the
‘lamina propria. | |
:ﬁf" Testis: Spermatogenic activity normal and moderate.
) %78
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Bone; The :ﬁ.on‘e section examined wes histologieaily mmal ;rhe tonz marrew
accompanying the section of bone contained a2 predominant pisount of =%,
My=loid and erythrogzenesis were present and both ;sefies_w;fg frofunin:
mature cells. | . | g

Bone Marrcw: The bone marrow originating from the sternum conteinsi 2 consii-
erable amount of fat. Moderate rumbers of both erythroid ani myaloid |
series were producing mature cells. MNModerate numbsrs of MRZREAITOCY IS

were present throughont the sternal snd femoral bone mariow. '

" The following organs Were within the limits of expecked histologic appearance:

brain, spinal cord, heart, liver, kidney, stomach, pancrezs, and large intestine.

CONTROL -
Male Rat Bo. 58-k72

Grosss

o gross alterations were cobserved at necropsy.

Microscopic:

Thyroid: Appeared to be in a state of low activity.

Lung Contained free blood which probebly gained the alvgoli at death. A
mineralized les_ionlwas p_re.s._eniﬁ within the intima of one of tﬁhe.la-.rger
arteri.é.s in the lungs of the cection examined. Small numbers of alveoli
contained an eosinophilic fib:éi‘.ilar material, which was proevs¥ly Zepcsited
after death and, tﬁ,erefbre, artifactual. | |

Spleen: loderate numbers of active Alym_p?.lpid follicles were pressnt throushout

the spleen. Small numbers of megakaryocytes were present within the rad

pulp. A small amount of yellow to golden brown pigment was contain

within macrophages of the red pulp. o

DUP040014042
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Kidney: The pelvie epithelium was foeally hyperplastic. S,m_a;ﬁl Qa.ri.abl;; sized
toci of nonsuppura..tive inflanmation were scattered tnrfough_qut ths cortex
of the kidney. an occasipn&‘l glomerulus vwas hy_pe;celluié:r and .cézixpiei‘cl;-: ’
filled the urinary s::-ce An occasional tubule contained _pro_teinacaéus
maserial, :

Adrenal: ‘ Several small nodules of hyperplastic cells within the zona fasciculata
were present.

'~L'¢_sti.s~:‘ Moderate and normel spermatogenic activity,

Bone Marrow: .La.jrg.e ntambé‘r.s of megakaryocytes werejin both sections of bone
marros. The marrow was also very cellulaer and contained elements ¢f both

the mycloid and erythroid series with maturation of both series.

The following organs were within the limits of expected histologic appsarance: braism,

pituitary, spinal cord, heart, liver, stomach, pancreas, small inf.‘estine-, large
intestine, and bone.
CONTROL
Mele Rat Ho. S8-473
Gross:

No gross alterations were observed at necropsy.

Microscopiec:
Brain: Cccasional neuron within the brain stem contained a muddy red, very
finely granular material within the cytcplasm. The remainder of the

brain sections examined were histologically normal.

DUP040014043
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Thyroid: The follicles were of vurious sizes from very Qnall to lazge. The

lining epithelium of the various folllf'le., also vaned ﬂtl" the '-m,,._.l,r ‘

follicles exhibitin, 2 more plump eplt.ne.ll.al cell, 't:ll‘St(};;Qg,?.C_S.llj’,’ ‘the - ’ !
thyroids appeared to be moderately active.

Tung: The lung vas moderately congested. Some of the al"eoll ap')e'irf“ emphy-

W

sematous. Small lymphoreticular aggrepates were p esent ~gzj.6.uné ‘sore of

the arterioles and tronchi, Alveolar walls were -sl,igh:bl;7".’chickéned from )

the congestion &ng also from small numbers of lymphocytes and occasionsl
neutrophils. On occasion, the septal ealis wit‘%n the alveolar wall wers
hypertrophic, )

Iiver: Small nonsuppurstive inflammatory foei were scattered throughout the iLisr . !
mainly at the portal triads. On occasion, the hepatozy tes adjacent to tha 5‘
: éentr_a’l veins were sligl;tjly hype;;tmphicv. |

R

-

.~-§

7]
5

wersr g

wn

Spleen: Libge numbers of mature and productive Lywphoil folifcle

throughout the splesn. A small amount of *-1110«‘ 0 o.w n brown pigment
was contained within macrophages of the red pulp. Ar occasiomal megziar:. -

ocyte was present within the red pulp. A slight amount of extrameduilary

P A SN

hematopoiesis was present. )
Kidney: Small foci of nonsuppurative inflammation were scattered throughout
the cortex of the kidney. Some coliecting tubules and an occasional
proximal convoluted tubﬁle._s contained hemoglobin cests.
) Testis: Spermatogenic activity normsl and moderate.
‘Bone Marrow: Moderate numbers of megakaryocytes were present within the femoral

bone marrow, The myeloid and erythroid components were well populated.

P}

Maturation was completed in both series. The megakaryocytes in the ton:

marrow of the sternum were more numerous than in the feroral bone mALYoY. .

-

PP
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The ;To_llo\;ing organs were within the limits of expeeted histologic appenrancs:

pituitary, &pintl cord, heart, adrenal, ¢tomach, pancreas, small intestine, iarg‘e

intestine, and bone. ' L

CONTROY,
Male Bat Ho. 58-474

Gross:

Ko gross nlterations were cbserved at necropsy.

Mieroscopic: ‘ g
Fituitai‘y:: Small groups of chromophobes were 'hyp.er't'ro.phicv.
Thyroid; Variably sized follicles were secattered throughout this orgaﬁ,. The
character of the epithelium and c0l1loid suggested & low level of activity.
Iung: A small 'hmber of alveoli contained .e_,oéinophilic fibrillar to granular
material. The alveolar walls weré in some areas slightly thickensd from
-sxz;a.‘li,nimbers of lymphocytes.

Liver: Varisoly sivzed; ‘usually small focal nodules of lymphocytes. throughout.

Most of these aggregates were present arcund the portal triads. On cccaéion,

JLymphoid ag_grégates were within the midzonal areas bf the liver lobules

un:ssocisted with changes in the hepatocytes.

Spleen: . Moderste numbers of mature and active lymphoid follicles were scattered

at random throughout the spleen.

Kidney: A moderate number of the epithelial cells of the proximal conveluted.
tubules contained within their cytoplasm, a very fine granular yje].']_-o'.s' to
golden brown pigment.

Testis: Spermatogenic activity normal: and moderately high.

- n
—
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Femoral
Eone Marrow: Femoral bone marrow contained large numbers of megaksryocytes.

Maturing elements of both the myeloid and ezy.‘_l.;hrc":id series were pr .

Sterpal s e

_ Bone Marrow; Moderately high numbers of ‘megakaryocytes were pressit. Trturin,

el(,ements of both the myeloid and erythroid series were present.

The following organs were within the limits of expected hist.olbg_it_: appearance:
‘brain, spinal cord, heart, adrenal, stomach, pancreas, small inﬁe\stinﬁ, 'lar,t-;é fn~

testine, and bone.

CORTROL
Male Rat No. 58-L75
Gross:
.No gross alterations were o'b.ISerx‘red at .hecrgp.sy_.
}dicrqsf;:opic :
Brain: The meninges were slightly infiltrated with mononuclear ceils, Small

foci, some of vhich were linear, f fresh blood were scattered throushoud
the cerebral cortex. There were no inflarmatory reactions or components
gbout these focal hemorrhages.

Cpinal _ '
Cord: Small foci of fresh blood were present throughout the grey matter,

which was unassociated with any other histologic change.

Thyroid: Variably sized follicles comprised ‘the glanq_. The epithelium 11n1rg
the follicles varied from a very low squamous to 8 low cuboidal. The size
of the follicles, nature of the colloid, and of the epitheliwm suggested

a low to moderate activity.

DUP040014046
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Lunz;: Small numters of smali foci of hypetbl;astig lymphoid elements were
s.ca.t;,te‘r—:;;‘i‘at random throvghout the iung. Some free i"_re-’s.lr_i blood was observed
within the alveoli. Moderate numbers of alveoli were emphysematous o

Liver: S£mall fé.Ci of lymphocytes were scattered .thmughout the liver, especially.

A around the porial areas. The remainder of the liver -wé.s‘h’i,,éi:cglqsically
unaltered. o c

Spleen: Moderate numbers of active lymphoid follicles were scattered throughout
the substance of the spleen. $mall numbers of megakaryocytes were Gbserved
vithin the red pulp. : "

Kidne:y-: Scatiered throughout heth the cortex and the medulla wez"-.e variably
sized foel of lymphoecytes. Some .of the inflarmatory foci vere associated
with ‘the glomeruli and extended ﬁom the glomeruli into the surrounding

. parenchyma. The epitheliel cells of the proximal convoluted tu{mil_es, in
some éi‘eas , contained variably sized vacucles. Some of th;se tubules, also,
contained an eosipophilic fibrillar to granular material, The epithelium

of the pelvic mucosa was slightly hyperplastic. The submucosa was slichtly

 infiltrated with lymphocytes.
Testis: Spermatogenic activity was normal and moderately high.
Femoral o - i
Bone Marrow: Femoral bone marrow contained numerous megakaryocytes. This
marrow was also .highly'-populated by both exyhhrgid and myeloid elements.
Critical eveluation was precluded by artifactual 'smudging of ‘these cells. :
Sternal ' - o ,
Bone Marrow: A large number of megakaryocytes were present. Ma.tu_;fing elements .
of both the erythroid and myeloid series were present. ’
DUP040014047 §
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The following organs were within the 1limits of expected histologic appezrance:

pituitary, heart, stomach, adrenal, pencreas, small intestine, large incestine,

and bone, R
CONTROL
‘Male Rat No. 58-L76

Gross: .

No gross alterations were observed .a.“:; nEeCTopsy.
‘Microscopic:

. . o . : .
Thyroid: A great range of the size of the follicles was present. The epithelium

of the follicles was most commonly sguamous with some tending towsrd low
cﬁbo'idal. The histologic appearance of this gland reflected low activity.
Iung: This organ wes s.LightLy ;coﬁge.éted. Some alveocler walls were thickened
» by a moderate influx of __J.ymphocyt.e.s and occasional 'hatperé_rgphy -g;_f the
‘re_éi'di‘ng‘ septal cells. The remainder of the lung was not remarviksble.
Spleen: A moderate number of active germinal follicles were present within the
spleen. M;’:derate mmbers of megakaryocytes were seattered throushoui
. the red pulp. |
Testis: The number of secondary spermatocytes in some of tfz_e tubules was low.
Most tubules exhibited normal spermatogenesis with moderate _numbérs of cperms
being produced. A

Bone . :
Marrow: lLarge numbers of megakaryocytes were present both wizhin the sternai

and femoral bone marrow. Both sections of tone maryow wers mpﬁez;'ately
populated and maturing elements of both erythroid and myeloid series were
present.

<~
—
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The follewing organs were within the limits of expected histologic a.pp,c.ai-ance: :
brain, tisuirary, spinal cord, heart, liver, kidney, adrenai, -s’t._c,zziag:h_, vancrsas,
cmall iz:t--'::;ihev, large i_nt»estine, and bone. | ‘ ' o
COETROL,
Male Rat lic. S8-577
Grosss:
Lung: At necropsy there were red areas on the surfacs --.of the lung.
Microscopic: e

Thyroid:: Extreme variety in follicular size was 'prese;if. Epithelium of the -
Tollicles varied from squamous to low cuboidal and the cpl'lc;ii stained j
variably eosinophilic. The histologic criteria of th‘i—# gland revealed
a state of low activity.

Tang: The lung was slightly congested, Iymphoreticular follicles were hyper-
Dla stiz to a slight degree around some of the bronchicles. The zlveolar
walls were slightly thickened from a light influx of mononuclear cf_ell’s,
mainly, lymphoeytes and by some hypertrophy of the residing septal cell-s'..

Tiver: Small foci lof lymphocytes scattered throughout the liver w*{.th sonme
associtted with the portal areas and others within the mi.d;ona,l region
of the portal section of the lobule. Some of the foci were.associated
with eosinophilic debris, waich had disp;aced, the hepatocytes. iFr‘ank,
necrosis of the hepatocytes was not observed. The size of the hzpatocytes
variad within t}ze different regions of the liver lobule. More commoixly
tnose associated near the central wvein were larger cells tha;;i those near

40,
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the portal area of the lobule. The size oi‘_th_e nuclei mnhln At,h.e
‘hepatocytes of the various zones varied tremenz;'culsly,. A' .
Spleen; The splecn contained moderate numbers of vari.énsa_é'iz'eéi 4lyi‘ixp':r‘xoiaﬁ.~fgll i.clcﬁ,. '
Kidney: The kidney was moderately congested. E£msll fog.i_c_i." 1ympho~y-tes wern
scattered throughout the kidney and, on occasion, tﬁe§e fo'g:i‘ ::u:':;r_bunded
tubules, whose épiﬁhal@m nad una‘e,rgpne ste.l}yperplasia; The gpithelium
of the convolvted tubwies in some areas had ‘u_nd.el:gofze ‘vaéﬁtslat,ibn. .
. Adrenal: The cytoplasm of the cells of the zona fasc'i‘énlaté was varisbly
vacuclated. | | g
Testiss Spemtogeﬁic activity was normal and moderate.
Bone Marrow: The femoral bone marrow was moderately cei_lul_.ar with considerzrie .
numbers of fat cells renlacing the hema.togenic elerents. loderate nurkers
of meg,a'kaiyocyt.es were present within this bone marrov. Meturing elements
of ‘the mysloid and erythroid series vere present. The sternsl bone marrod
contained large numbers of fnega:kazfyocytes, smali to mode-:ate nu.'nﬁer-s o
fat cells, and considerable numbers of the hematogenic cells. Maturin:

elements of the myeloid and erythroid series were present.

The following crgans wer:z within the limits of ‘expecte._c'i histologic appearanc.:
brain, pituitary, spinal cord, heart, stomach, pancreas, small intestine, large
intestine, an_é. bone.
CONTROL
Male Rat No. 58-L478
Gross:
No gross alterations were observed at necropsy.

.
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Hicrotcopias
Brain:  Crull numbers of lymphocytes had infiltrated the .me.n-'ing.c-s-. - -
Thyroid: The thyroid gland was comprisﬂd of varisbly sized foll:.cl The

soithelium lining of the follicles ve.ried from & Squamous to lov ewroid l..
Tha ln,molole_ .ppau:anco of this rfland inaicated moderate a«_t1 vity.

Lung:  The lwrg was moderately congested. Var.iably‘ sxz‘..ed_, usuall’y simall, fori
of lymphocytes were scattered throughout the lung. Most of these foei wsre
ir assoriation with blood vessels or bror;gflio_les. The alveolar walls were

 thickened 5y small numbers of lymphocytes and neutrophils, accompenied by
hyo :rt‘fophy of the septal cells., .

Heurt: One small focus of degeneration accompanied by a smsll number of l:*.r.g-v-— .
oc;.’t.e;. _ -

Liver: Small fcc_i‘ of lymphocytes scattered throughout the liver, more con_z:of ¥

associated with the nortal triads.

'-\ws

Spleen: Moderate numbers of active lymphoid follicles were present. Small numd
of ~gakaryocytes were present within the red pulp. Moderate numbers of
srall foci of extramédullaﬁ hematopoiesis were also present within the
red pulp. - Moderate to large numbérs of macrophages contained a golden

) .brown‘ to yellow granular pigment.

Kidneoy: On occasion, the cells lining the pa?ietal layer of Bowma.n.'s capsule
had undergone metap,laéia to & cuboidal type of epithelium. Tn other cases

ard with other glomeruli, the entire layer was thickeued somewhat. The

cytoplaesm of some of the proximal comroluted tubules had a fibrillar

pers-

wppenrance to it with these strands arranged in a parallel fashion ¢

s=ndicular to the lumen.

DUP040014051
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Small -
Intestine: Small numbers of cosinophils and Lymphocytes wero prasapl within

o~

s

the submucosa.
Testis: Spemia.toganj.e activity was normal and 'mod°*=£.E;.

era

Bone Morrow: Ilarge numbers of megakaryocytes wer: prasent rithin the femoral
marrow. A moderate amount of fat cells -W.ere‘ p,res:ent &ithj,iri the marros.
The myeloid and erythroid series were mder;tely".cfé_llula‘r with both
exhibiting maturing forms. Sternal bone marrow contained izrze numbers
of mezakaryocytes. The myeloid and -e!}tthrgikq '$e£ie$ wers plentitully :.‘73‘:2-.
resented and both exhivited maturing forms. | The ﬁﬁnber# of raturing ryeleild

elements were moderately high.

The following organs were within the limits of expected histolczic appearames:
\ Rt i
pituitary, spinal cord, stomach, adréenal, pancreas, lzrge intestine, and beus.
- )
. ~ CONTROL
""Male Rat No. 58-.79
Gross:

Kidney: A dark purple zone was néte.d at the cortical 'medu.l',lr-,ry Junetion.

Microscopie: A

Pituitary: Small numbers of the chromophobes coﬁtained vacucth.i;eﬁ cytoplarz
which, in turn, contained fibrillar or angular strands of mgterial. Come
ofv the chromophobes contained a very finely granulated, slightly eosirophiiic

~ material within the cytoplasm. ' o

Thyroids The gland was composed of variably sized follicles. The epitheli::::
1ining these follicles varied from & squamous to & d_efinite.czib.oi.c‘ia'l. The
appearance of the colloid, follicles, and the e_pit'!;elim sugsested moderszte

activity. - o oo

- .
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) - Lung: ' Lung was sii_::ihtly congested. ﬁe alveolar walls 'K.ére s}Ligh"nl,a.‘r thickensai
h ty small numters of Iymphocytes and hy_pertrspk;ic.;ss_pi‘:al cel‘l»s‘. On oceczsions,
small numbers of mentrophils were also -preseht'witﬁin the alveolar wall!
~ Liver: Small numbers of hegat.ocy.:tes, usually arranged in foci:, containeld vacuclss
within the cytoplasm, These cells were 4ﬁr.esent throughout the lobule oul
. more commonly near the portal region. ' 4 ’ .
:Sple_en: Moderate numbers of active germina. -foilicl_es were scatterzd throughout
- ’ the spleens TFoci of extramedullary hematopeiesis were present within the
v N red pulp. ‘ i |
{ - Kidney: The proximel and distal convoluted tubules contained eosinophilic
____‘ material which was either granular throughout or in small variably sized
! , globules. Scme of the distal t!.x‘b.\il;.es exhibited hypertrophy of the
™ ' - epithelial cells and, .on occasion, minimal hyperplé.sia. The cytoplams of
. ™~
some of the cells lining the proximal and distal convoluted tubules
contained vacuples. Considérablé numbers of proximal and distal conveluted
- tubules were dilated.
Ad.ren,al:‘ The cytocplasm of most of the cells of the zona fasciculata was
.._. finely vacuolated. Small nodules of hyp.értrbphic cells within this cone
ware also present.
= Small : ‘ , .
Intestine: A small number of eosinophils and neutrophils were present in the
mucosa of the small intestine.
Large )
. Intestine: Moderate numbers of neutrophils were associated around vessels,
'f/‘; which were in tl'zrn a_s'sociatedAw.i;th 2 rather diffuse lymphoid infiltration.
. The mucosa at this level was unaltered. |
:_3/'_-.. ‘ ‘ , _
. .~
N
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Testis: Spermatozenic activity was xn,od.erat.éw ‘high and norzmal,

Le

Bone Marrow: The femoral bone marrow contained £On;..idenafb_1,e‘r;ﬁm5¢rs of fat gells
Moderate nuibers of megakaryotytes were S.C':.ati}é‘!iﬁﬂ: thzcagqcut the- j,vr;e.rrb;‘;;-.'

Critical evaluation of the myeloid and eryvthroii seriss was impossible in © "

the femorzl bone marrow; however, the cellularity was moierate. The stewnzl

bone marrow ¢contained larvge numbers of megekaryoeytes. The myeloid =nd
erythroid elements were present in high numbers with botkh élements

exhibiting maturing forms.

»

The following organs were within the limits of expécted histologic appesrznce:

B

brein, spinal cord, heart, pancreas, stomach, snd bonz.
CONTROL
‘Male Rat No, 58-%8C
Gross+ -

Iung: Dark red areas were noted on the surface of the Jungs.

Microscopics
Thyroid: Varisbly sized follicles were present. The epit”" . m of the
hla.'r{:e:r follicles was predominantly squamous while that of the smaller
‘folli-cles tended towards. cubqidal,. The histologic appearance of this
gland would place its activity low. A |
Iang: Considerable amounts of free blood was present in the slveoli and the

bronchi.

LiEaN o)
~
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Heu.rt-_,: Come foci of dég eratxon of ‘the myoca,rdlal f:.bers were preéeut and wa;'é
“owp_m.;,d by small npumbers of lymphocytes and histocytes.
Livar:;  deall foci of lymphocyt,es '-.f.er..e agaregated around the ppmzal,:z:xd on
oruasion, the ¢entral areas of the liver lobule, S - -
Spleen: . Hodarate numbers of mature active germinal fﬂol,],;iclgs‘ ﬁére present,
Cousiderable numbers of macrophages within the red pulp ccx;tained a yellow-
brown gramilar pigment Smail numbers of mega.karyocytes were present,
Kidney: The cytoplasm of 4 small pusber of the ep:.thelial cell.u of distal con~
voluted ’cubule contained vacuoles. Rare,ty a collectmb tubule contained
a deeply basophilic aggregate of small granules that appeared to be mineral.
Adrenals Artifactual tearing of the adrenal precluded critical evaluation; .ho‘._x’—‘
| sver, the cytoplasm of most of the cells of the zona. fasciculata centained

vacuoles. !
A *

'Pancreaé:: A small focus of lymphocyles was present and in association with acini

that were undergoing early degeperation. This focus was neither extensive
‘ nor exciting 3 more severe reaction.

Tesfis : The orgen was not h'i.stologic_aily altered. The spermatogenic activity
wa:s moderate to high and normal. ‘

Bone Marrow: Moderate numbers of fat cells were presen: within the femoral bone
marroyw. Moderate to high nunbers of megakaryocytes were scattered through-
out the bone marrow. The myeloid and erythroid seri‘.e's'-w,as adequately -
represented both by numbers and maturing elements. The sternal bone
marrow contained large numbers of megakaryocytes and large numbers of both

myeloid and erythroid elements with maturing forms present in the latter.

130
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The following organs wére within the limits of .expect.ed. histdlogig n;pjpéarance.:
vyain, pituitery, spinal cord, stomach, small int.ésti-xie, laz;_g-éh inﬁeshine, and
bone. - '

. CONTROL .

Female Rat Lo. 58-570
Gross: . '

No gross glterations were observed at necropsy.

" Microscopic:

Thyroid: Vari,aLSly sized follicles were scattered éﬁ‘;oughaut this organ.. The
epithelium was of a squamous to 1low cuboidal type and ihe -ﬁclloifi.xa's of
& homogeneous and slightly eosirophilic in eolor. Activity low.

Iung: The ling was moderately congested. Smell numbers of Lymphocytes and

,neutroy'hils were present Qith%n the septal wall causing 2 thickening of
the structures. This was «._of. a uniform character and constituted a low
| grade interstitial pneumonia.,

Liver: Considerable variation in the size of the nuclei was noted throushout
the section examined. Some of the nuclei eppeared to be hyperchromatic.
Considerable nmbei:s of the hepatic cells were binucleated. Oceasionally
8 hepatocyte contained vacuoleted cytoplasm. Small foei of lymphocybes
were occasionally observed near the portal t.,riadé.. The steining character
of the hepatocytes was variable with some taking a distinct eosinophilic
stain whereas others were more pale and somewhat granular.

Spleen: Moderate numbers of mature lymphoid fpilicle:s was present within the

spleen. Small numbers of megakaryocytes were present within the red pule.

« o~
-1
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Thn following organo were Wwithin the lllm.ts of expected hlstolo¢1c appearance'
= brain, “pin‘tl cord, heart, stomach,.pancreas, small intestine, 1arg° intestine,

./"'
and bone.

« CONTROL
Female Rat No. 58-572
Gross: '

Lung: The lungs were dark pink in color at xicci'opsyo

Miecroscopic: . L

Thyroid: This gland was compo;ed of variably sized follicles. The epithelium

of the felliclﬂs varied from squamous to low cubmdal, This histologic
' appegranc-e accompanied with the staining quality of the colloid suggested
that the ‘gl'and 7;ra-s in a state of low to moderate activity.

Iung: The lung was quer.a.tel; congested. Some of the alv.eplz.? walls were thick-
zned from the congestion coupled with smeall numbers of lymphocytes and
occasionally hy;ger'troph‘ic septal cells. Some of the alveoli ,#ppea.r.ed
slightly emphysematous.

Spleen: Moderate numbers of lymphoid follicles were present. Small pumbers
of megukaryocytes within the red pulp. t-lacrépha_ges within the red pulp -
contained within their c_yftopi,a,sm a yellow to brownish yellow granular
pigment. |

Kidney: The corticomedullary junction was moderately conge_s_ted and ‘scme. of

the collecting tubules at this level contained a homogensous eosinophilic

¥ , materizl. On occasion e ccllecting tubule contained a darkly basophilic

granulz, which appeared to be mineral,

.-r\b
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Papcress: A smell arte;z;y within the Vp'a_lncr‘ea-‘s vas ;éurrou;;detiz‘ ;and,' i:z:é-,gea by.
mononuclear cells;mainly lymphocytes, and small numbers of ‘plasra .cg»_,lls and
neutrophils, This inflamirtory reaction was limited to'the fimediete vi- -
cinity of the vessel and did not involwve -f.he surrouﬁﬁing pﬁé,re.néhyma. .

Ovary: Several Graafian follicles and atretic 'féllic,le‘s were prasent within
‘the section of ovary examined. . S - . ‘

Bone Marrows 'l‘fze f.e_m,orél- bone .m‘gn';row contained spﬁsidei‘abj.e"';Liaégnh.;':éf .f\at. ’
Mederate nuribers of ﬁegakawoggtés'were pi‘e'ser'xt.-" 'i‘he na‘leloidand erythrois
elements were fairly numerous and maturing form§;wer: observed in both ceries.
The sternal bone marrow contained some fat. Megakaryocytes ware present

4n consi-der_ab.l_é numbers. The myeloid and erythroid series exhibited

numerous maturing elements.

The following organs were with_in the limits of expected histologic appsarance:
brain, pituitary, spinal cord, hearbh, liver, adrenal, stomach, small intestine,
large intestine, and bone.
. : .CQNTROL -
- Female Rat No. 58-573
Gross:

No ‘gross alterations were observed at necropsy.

Microscopic: . . . .
Thyroid: Variably sized follicles comprised this gland. The epithelium of
the follicles varied from a squamous to cuboidal. The esctivity of this

gland would be placed- in low to moderate range.
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Lur~: “The lunt was slizhtly conrested, Th ‘alveclar walls were very siigh R

SR lung wus slizhily congseste The’ a ve.,,o.«.ar. “alls were very siightly

frrittreteod by lynnhocytes resulting in some th;.ckenmg in some 'zreas.
Liwzpd “zall foci of lywphocytes were scatiered througho.u.t th.e parezzch:nm_: ot
ivear.,  These focal infl&tratmns were unaascc:n.ated with o iher patholo c

-:-‘:;.'-.:;-:e in-the l'iver. ‘ -

"

v

S l:.?:-!:‘:, cdemte numbars of active lymphoid follicles wers present hoderate. =
'z":::: o o] o_f‘ macrophages within the red mﬂ.p conta.ined a Jellow 1o y°llo ‘
vrovn granular pigment. Small pxnbers of megakg;;x'y,ocytes were prasent with- -

. in “he red pulp. Small foci of .extramédullar_y hematopoiesis were presant
Just ben,eactli the capsul,e. V .

Ovary: Variably sized .;raafian follicles and corp~ra lutea were present, ‘which
ind icated histologically, normal activity.

Bone Marrow: Considemi‘ble amount of fat was present within the femoral bone

rarro+. Low n&nbers of .ﬁe’ga-karyocytes were ﬁﬁesent Maturing elements

of & modaratel_v pepula.ted myeloid and erythroid sames were vresent. Ster.nati

.

N boqe marrow similar to femoral.

The following orga,ns were within the li-xnits of expected histologic appearance:
brain, pituitary, spinal cord heart, lf.zdney, adrena.l, stomach, pnacrens, small '
intestine, large intestine, and bone. ' ,

CONTROL
Female Rat No. 58-57h4

ilo sroz; alterations were observed at necropsy.
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"i‘a_ble No. 3B - Continued

‘LEAD ACE TATE
: o LACTIC: | : )
LEVEL SEX BAT HO., " DENYDROGEHASE . v
ppm lead/dey T —_— T
12-MONTH INTERVAL 4 ‘
Control F 58-560 o 790 -
F 56561 20,
F 58-562 S B
F 58-553 _ €60
F 58-564 C 750
MEAN . 756
10 ¥ 58-672 50
F 58-673 1,050
F 58-6Th 1,0
F 58-675 1,380
F 58-676 1 190
MEAN 1,09
50 F 58-772 980
F 58—773 930
F . 58-77h - 870
F 58-775 _ 870
F 58-776 1,480
MEAN 1,026
100 P 53-871 ' 900
F 58-872 T 1,740
F 58 874 1,350
F 58-876 A ThO
MEA 1,206
1000 F 58-£70 : é~>..2,.ooo )
F 58-9T3 >2,000)
T 58-97% 640
F 58-975 ' 1,380
F 58-976 1,180
MTAN 1,067
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Do G
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fable Ho. 3B .- Continued

SEX

M

M

M

M

 LEAD ACFTATE

TAT HO,

18 MCHTHS

58-369
REPFAT
58-390

RETEAT

58-391
REPEAT
53-392
REPEAT
58-393.
REPEAT
58-588
REPEAT

58-589
REPEAT

58-592

REPEAT
58-593
REPEAT
58-595
REPFAT

MEAN

58-688
REPEAT
58-689
REPEAT
58-69¢
REPEAT
58-693
REPEAT
53-69l
REPEAT

MEAN -

- LACTIC

DETYDROGEASE

(720) s
1100
E:?:OQO;;
"ty

740).

68
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Teble No. 3B - Contimued

‘LEAD ACETATE

e RAT NO. +  DHIYDROGFUASE
ppm lead/day — : e,

l ta

18 MOITHS - Continued . -

100 ppm M A-788 - (620)
: gERLAT Co- 360
] 58790 . - (B40)-
- PREPEAT = 280
M 58-791 : (L) -
. REPEAT. - ' . 2Bo-
M 58-795 - (1800)
REDEAT ‘ . 7CG!
M 58-799 . . {gko).
o REPFAT . C 50

- MEAH # 432

58-889 (920)
REPEAT 870
58-890 (720)
REPEAT 200
58-891 (760)
REPEAT 18¢
583-893 (280)
REPEAT 300
58-8gk (5z0)
‘REPFAT : 540

HEAR ' 118

1000 ppm

=2 =2 X B R

&
0
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. Table Ho. 3B -~ Continued

LEAD ACETATE .

. IACTIC
SEX RAT RO, - DEHYDROGEIASE
18 MONTHS - Continued
Control , F 58-493 £2000) s
g REFPEAT © 1570
f 58-hok (>2000)
’ REFEAT . 850
F 58-495. (1080)
© REPEAT 880
F 58-497 (1840)-
Co REPEAT 1260
F 58-1498 (sk0)
‘ REPEAT : 1690
MEAN g 12ho
10 ppm F- 58-639 - (720)
. REPEAT 580
F 58-640 &2000)
REPEAT 10
F 58-641 (250)
REPEAT 320
P 58-642 (1200)
' REPFAT 920
F 58-643 2000)
REPEAT 1200
HEAK . 686
50 F 58-738 (1580)
ees REPEAT 1490
F 58-739 (1390)
EEPEAT 1400
F 58-740 (18k0)
REPEAT : 1040
F 58-Th1 (>2000)
REDPEAT 1670
F 3-Th2 (1880)
REPEAT h10
VEAN 1202

Tad
| B

€3
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Table No. 3B - Continued
LEAD ACETATT.
. _ o :  IACTIC
. LEVEL _ SEX RAT. TO. . - . DEMYDROGITIACE,
ppm lead/day ' . ' o T

18 MONTHS ~ Continued

100. ppm F 53-839 o (1730)
: REPEAT 930

F 58-840 (1k:00)
RETFAT . . 500

F 58-8L1 . (=0000)
EEFEAT S 0

F 58-843 - (1270)
REFEAT - 1180

P 58-8kL R (820)
REPEAT ' 52(

MEAN i 686

2000 ppm - F : 58-938 (800)
REPEAT 1100

F 58-939 _ (tioo)
: REDEAT 500

F 58-940 (1&0)
: RETEAT _ 580

F . 58941 : - (1200)

REPEAT (>2000)

F 58-gl2 (770)
REPEAT 580

MEAT] . 690

L -
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LEAD ACFTATE

LEvEL - s RAT 30,

TRRMIFAL

Centrol 3t 58-393 10.0 .
31 1 58-396 15.0 .
M 58-~397 k.1
i 58-399 - 15.3

MEATT ' 13.9 i

10 T 3 58-593 g 12.1
2! 58-595
i 98596 4.1
i . 58-597 - 20.0
M 58-599 10,1

MEAT . 1h.5

50 M 53-697 17.5
‘ M 58-698 15.0

M 58-699 .y :

H 58-700 k.7 o

M 58-70h h.1

HEAN ‘ 15.1 .

1000 M - 58-828 13.0 -
" 58-899 12.9

U 58-900 9.1 ‘

H 58-902 15.0 :

" 586-903 - cLoT

HEA 12.5

- | | 152
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LEVEL

PEM 1e_§5_77d'a{y

" Control

10

50

1000

Table No. 3B - Contimmed

LEAD ACETATE

SEX

——

g amp g g v

TERMITAL

tof it 4 ] g = Hy b ry o '

G B B B R

BAT 10,

58493
58-Lal
58598
58-k99
58-505

ME&I]
58-6k4l

58-£L5

58-648
58-649
58-654

MEAR

58-745

58-748
58-757
58-761
584763

MEAY

58~952
58-955
58-956
58-957
58-959

MEAN

B i~
o -
T VI EOR T SR

4=
w
el

3.
g
2
3
1

{»3

£~
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Table No. 3B ~ Continued
LEAD ACETATE

_LEVEL SEX RAT MO, -

TERMIVAL

Control 58—-1#93

58-10%

tzf baf g b b

HEAN

58-6414
58-6L6
58-648
58-649
58-654

10

ot bk

MEAN
50 58-7U45
58-757
58-761
58-763

MEAN

g g g

1000 58-952
58-955
58-956
58-957
58-959

i g g by

o

58-498 - -
58-L99
58-505

58-748 -

GLUCOoL~64,
PHOS*’HATE

9.3

ST AR

S .2

ST

S 151
k.7
16,0
17.1
16.2

7.1
13.1

13.9

14.0
10.2
CLOT
19.0
13.5

k.2
7. 2
k. 3
17.1
13.1
15.4

Y
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" Table Ho. 3B - Continued

LEAD ACETATE
E
IEVEL SEX BRAT 10,
Pem lead/dzy s RS
| TERMTRAL . .
Control F 58.493 700
F 58-holi 250
F 58-498 1200
F 58-199 - gho
T 58-505 1340
MEAK 12
10 ppm F 58-6hl 350 _4
o F 58-6L6 - 250 -
F 58~643 S 300 -
F - 58-649 410
¥ 58-654 14990
MEAN e
S0 ppm F 58-7h4s ' _ fckils
F 58-748 920
F 58-757 (>2000)
F 58-761. 920
F 58-763 (>20090)
HEAIT T . !
1000 ppm F 58-952 2300
' F 58-955 (~2000)
CF 58-956 20
F 58-957 17ko
F 58-959 (~2002) -
’ MEAN 1320 {

DUP040014068




Table No. 3¢ - Biochemical values for male snd female
albino rats. .

‘TEAD ACETATE
“IEVEL SEX RAT NO. METHEMOGLOBIN .
Pro lead/day - —— g s
' 12-MONTH INTERVAL
Control M 58-461. 1.0 °
M 58-h62 0.0
M 58-L6k 1.5
M 58-465 1.1
MEAN - 1.0
M 58-623 3.3
M 58-621 3.7
M 58-625 3.8
M 58-626 2.9
: . MEAN 3.3
50 ¥ 58-722 L.x
M 58-72; 3.2
M 5872 3.8
M 58-725 3.5
M 58-726 3.5
MEAN 3.6
100 M 58-871 1.3
M 58-872 3.2
M 58-873 )]
M 58-87h 1.9
M 58-876 3.0
MEAN 2.4
1000 M 58-972 QNS
M 58-973 3.6
M 58-97k 2.5
M 58-975 2.0
M 58-97 2.0
MEAN 2.5
- L .‘6 .

PRRFFOREID I
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Table No, 3C ~ Continued
. LEAD ACETATE --
__IBVEL =X RAT NO. - METHEMOGLOBIN
12-MONTH INTERVAL
Control F 58-560 3.0
F 58-561 2.0
F 58-562 1.6
F 58-563 2.9
T 58-561 2.0
MEAN 2.3
10 F 58-672 . k.o
F 58-673 S L2
F 58-67h : 3.9
F 58-675 2.9
¥ 58-676 2.2
- MEAN 3.4
50 F 58-772 6.2
F 58-773 5.4
¥ 58-TTL 3.8
F 58-775 k.6
F 58-7T76 5.0
N MEAN 5.0
100 F 58-822 3.3,
F 58-823 3.3
¥ g‘g gau 3.3
F 25 3.3
F 58.826 1.7
MEAN ‘3.0 .
1000 F 58-922 2.2
F 58-923 3.8
¥ -92l 3.7
F 58-925 2.7
MEAN 2.9




Table No. 3D ~ Lead content determinatiens performed on pooled whole-
blood samples from groups of male and female albino

rats., . . : e
LEAD ACETATE FOR 22 MONTHS
o  INTERVALS OF DETERMINATION .
LEVEL ' 50, OF RATS  SEX  THREE-MONTH ~ SIX-MONTH - _12-MONTH  _22-MONTH
" Ppm o - wg/1l00 ml. mg/100 ml. wg/l00 ml. mg/100 ml.
Control 5 ¥ ND W - 2.7 25
5 F ND N 22.4 25
10 5 M ND - ND 36.1 32
5 F _ND ND 19.3 32
50 5 M ND D 37.6 42
5 F ND ND 32.9 46
160 5 M XD ND 27.7 NO i
5 F ND ND 35.4  DETERMINATIONS ]
DONE i I
1000 5 M ND ND 86.6 92
' 5 F ND ND 69.4 78

KD = Nondetectable

S
. €0

1
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- 56 - o

1000 ‘PPM
Male Rat lio. 58-930

Gross:

iio gros: alierations were noted at necropcy.

Microscopic:
Pituitery: A moderate number of basovhils were slightly hyp-.srﬁr.opic.
* Thyroid: Variably sized follicles comprised section of gland examined.
;ﬁ‘piﬁhé.lium lining the follicles varied from squamous to cﬁbois’idl.a
‘The colloid was of a light Aeos'inophilic color. gﬁisto_logic.ally this
. gland appeared to be in a moderéte state of activity. A
Tang: The lung ves moderately congested. Smédl foci of ‘hyperplastic
lymphareticular elements '.We_.re present next to the bronchioles. Alveolar
walls were slightly thickened, from an influx c. lymphoeytes and by

hypertroi’hy of the alveolar septal cells.

‘Liver: The nucleus of an oceasional hepatocyte was hyperchromatic and toth -

jt and “he cell were enlarged approximsztely one and one-halfl to two
.%imes normal size. Some of tﬁe central -veins viere ectatic.

Cpleen: Moderate mmber cf active lymphoid pllicles were present. Smzll
nurbers of megakaryocytes were present within the red pulp. A browvn'
to go’ld.eh;yellcw granular pigment was present within the cytoplasm
of macrophages within the red pulp. -Small foci of extramedullary
hematopoiesis were present just beneath the capsule.

Xidney: Small number of glomeruli were atrophic. The parietal layer of
‘Bowman's capsule of these glomeruli and others was thickened by hyper-

trophy and some hypéfpla.sia of the epithelial cell and from the increa:

DUP040014080;
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T
thicinucs of the basement membrane. Some of the epithelisl cells of

the proximal convoluted tiubules exhibited degenerative and regenerstive
] . . £

ehlrayies,  Huny of these cells were 2osinophilic cytoplasm, hyperchremat

rrcelei, wnd rarély the iadividual c=lls were greatly .anlﬁrged up to
RS z,im~ normal siza., The r.uciei of these 1ar§er ¢cells were also
in2reagud in dimensions and quite often hyperchromatic, In some of
tha pr.qx_ime._l convq'lutéd tubules, the Lep;ithelﬁi;um was frankly gecrotic,.
fome ‘m" the nuelei of the proximal ccnvég:,uted iub.ules contained an
inclusion which was ¢composed of small _gzﬁnules or a single droplet.
The inclusion stained from a faint yellow-orange to & Light pink.
Small nuthers of p‘rgx‘ima'l sonvoluted tubules and collecting tubules

containsd 2 homogeneous eosinophilic cast material.

Adrenal: Most of the cells of the zona faseciculatz exhibited vacuolation

of the cytoplasm.

Festis: The spermatogenic ‘aé:tivi-ty was normal and moderate.

Bope Marrow; The femoral bone merrow contained moderate ampunts of fat.

The hematogenic elemepts were represented by moferate numbers of -
meukaryocytes and moderate punbers of mnturing elements of the mye-
loid and erythroid series. The sierpal bone marrow contained n slighl

amount of fat. Moderate numbers of megakeryocytes were present, as

 ware moderate numbers of the myeloid and erythroid series. Most of

the latter series exhibited maturing elements.

-

and bone.

ic

The following organs were within the limits of expected histologic appearange:

" prain, cpinal cord, heart s Stomach, pancreas, small intestine, large intestine, |

—

DUP040014081
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1000 PRM
Male Rat No. 58-931

Ho gross alterations were observed at necropsy.

Microsecopic:
Pituitary: A moderate number of basophils we_fe hypertrophie.

Thyroid: This gland was composed of follicles of various sizes. Ilarger

and intermediately sized follicles were i__ggs numerous than the smaller
follieles. The smaller follicles were lined by cuboidal epithelium.
The colloid .contained within the follicles was uniformly eosincghilic.
The histolqgic appearance of this gland would place it in ths meder-

ately active category.

Inng: Alveolar walls were slightly ‘thickened from small numbers of lymph-

ocytes and, on occasion, hypertrophy of the septal cells.

Iiver: A -g:ons'-i-dera’.—'pl‘e number of the hepatocytes exhibited an increased |
" gréizularity to the cytoplasm accompanied by distinet eosinophiliz '

.resulting in sweliing of these cells and nzrrowing of the sinuscids.

Small foci of necrosis of hepztocytes were present which were accompa-

nied by small numbers of lympohocytes.

Spleen: Moderate numbers of active lymphoid follicles were present. .SmQILL

foci of extramedullary hematopoiesis were present. Moderate mumbers
.of macrophages contained a brown to yellow-brown granular pigment
within the cytoplasm. Extramedullary hematopoiesis was noted to be
scattered t-hr'oughout the substance of the red pulp in small foci.

Megakaryocytes were infrejuently observed within the red pulp.

1D
(V3]
(73]
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'!’.idz_ley: On 6ccasion, the parietal layer of Boumen's capsule was thicke.ncd
‘ from hyvertrophy of the gpithéliﬁl eclls accompanied by thickening
of the basemznt membrane. Some of the cells lining the proximal
. convoluted tubules exhibited various stages of degeneration characters
ized by s_light swelling of the cells, increased granulation within
the cyl:opla*m, and rarely hyallne -droplet formation. ‘The nucle1 of a.
‘conciderab"e number of the cells of the proximal comroll.ted tubules
contained inclusions which were granwlar to droplet in formation and
2 light orange to light pink in tinetorial quality. On occ;as'ion, giant
\.«.’ epithellal cells were observed lining the proxu:xa.x. convoluted tubules.
These cells cont:ained'nuplgi which were up to two times the normal:
size. Small amounts of an eosinophilic materiel were contained within
the lumens of the proximal corivoluted tubules, distal cornvoluted
‘tubules, and co,‘l.‘lec-,ting tubules. |
Adrenals A 'm_odefate' nimber of the cells within the zona fa?scicuj.atg exhib-
‘e ’ L ) ited vacuolation within the cytoplasm, ’ '
| Pancreas: Small fo.c‘ms of inflemmation was present within the pancreas
which_ was characterized by small numbers of lymphoeytes and early
tibrosis. .
<! : Testis: Small numbér of tubules gmztained exfoliated secondary spermato-
. - cytes and other cellular debris. Most .of_i;h—e tubules, however, exhib-
ited normal and mo:’iei‘até spermatogenic activity. -
Bone Marrow: ¥emoral bone marrow contained considerable amounts Qf fat.
" . -The hematogenic elements were represented by considerable numters cf

megukaryocytes and maturing elements of ‘both myeloid and erythroid

DUP040014083
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- series. Sternal bone marrow contained very little fat. Large numkers
"of megakaryocytes were present, as were large mumbers of mréljoid and

erythroid ‘elements. Both of the latter. series exhibited maturing forms.
o s

The following organs were within the limits of expected histolegic :igyeaztax’..cc‘:

brain, spinal cord, heart, stomach, smell intestine, large intestine, and bone.

2000 PB4
Female Ret No. 58-977

Grosst .

.~ No gross -.a.iterations were noted at n.e‘s:ropéy_.

‘Microscopic:
Tli'yroid-‘: This o;fgan was composed of small, medium, and large follicles.
~ The epithelium _l:’.nfi-né the follicles varied from a squax_r.oné +to ;a. low
cuboidal in the large to small follicles, respectively. Activity wes
ow. | |

Iung: One small focus of hyperplastie lymphoid reticular cells was present
near a ihrdnchi.olej '

Liver: Occasionally, the sinusoids n'e;n.'_ the central veins were dilated.

| Swpall foci of lymphocytes were observed in the parenchyma, not neces-
sarily associated with amy other pathologic alteration.

Spleen: A -moderate mumber of active lymphoid follicles were present. Iarge
amounts of a brown to yellow-brown granular pigment were containe&
within macrophages in the red pulp. Megakaryocytes were observed
within both the red and white pulp in moderate numbers. Sma2ll foei

of extramedullary hematopoiesis were present beneath the capsule.

A e ekt i i
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Kid,ne,y,:‘ Seme -céllecting tubnles and dlstal convoluted tubules were éilated.
On occasion, “Hﬁe’ parietal epithelim of ,Bomnén"s capsule exhikited |
" ‘hyperchromatic nuclei and, rarely, hyperplastic changes. - Some of the
proximal coni}olﬁt.ed tubuﬂ.éé é;chibi:t.ed- early '.d_eg-enerative changes,
characterized by swelling of, the cells, increased _e.o.sinophilia, and,
iin some cases, sloughing of the cell into the lumen. Some pr.the?
tubules exhibited 2 decrease in the number of cells -wi':t.hin -.t'.h.e" ‘
epithelium. ’Sma.i_l nunbers of very large epithelial cells wers aligned
"along the proximal convoluted tubules. The httér cells exﬁibited
large nuclei that were regular in internal :tructure to hyperchrozatic.

Considerable numbers of the epithelial cells lining the proximal

convoluted ‘tubule contained intramuclear inclusions vhich were pink

in tinctorial quality. " Some of the cells which contained these inclu~

cions exhibited degenerative changes, vheréas others wér_e not. Distal
<conw'oluﬁed and Jco,llecti‘_ng tubules contained, on occasion, similar
inclusions. ' D.ééenexa,*:i-ve changes observed within the proximal tubules
wers not observed in ‘bhé lower 'p'a.r’ts of the nephron and collecting
tubulé. |

Small
Intestine: Small numbers of neutrophils were present within the lamina

i)ropr‘ia.
Cvary: Graafian follicles, corpora lutea, and atretic follicles were present.
Bone Marrow: The femoral bone marrow contained some fat. The hematozenic
< ’ -ele;nent-s were represented by large mumbers of megakaryocytes and

{ ) - maturing elements of both the .erythroid and myeloid series. The

(N
)
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sternal bone marrow contained less fat than the Temoral bone rarrcw.
large numbers of megakaryocytes were present, as vere paluring clomerss .

of both the myeloid and erythroid series.

brein, pituitary, spinal cord, adrenal, heart, stomach, pancrezs, large intestits, .

- and bone.

1000 P
Female Ret ilo. 58~978

Gross: "

No gross alterations were observed at necropsy.

Micros capic H
Thyroid: The gland was composed of small, medium, and large follicles
vwhich were lined by cuboidal to sgpamous epithelium. The hi,stolo#ie
appearance of tﬁis gland would pJ.a_ce it in the moderstely zctive
cetf:;:o-zv; ‘ |
Lung: Free fr_esh. blood was observed within the broanchioles and alvecli,
‘ as were consia.e‘rable amounts of a very f:ue fibrin mesliwwork. These
reflected, most pro;ba;laly, the method of sacrifice,
- Heart: The myocardium was moderately congested.
Iiver: Considerable numbers of the sinusoid; were 'qila{:_egi, especizally
near the central veins. ‘
Spleen: The lymphoid follicles exhibited mo,d._er,ét.e activity. Low to mod-
- erate amounts of o yellow to brown granular pigment were contaiued

within the macrophages of the red pulp. ILow numbers of megakaryocytes

wd
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+ were present with‘in the red pu'ip_. Foci of extfam,edullary hematopoiesis
were present throughout the red pulp. |
¥idney: The glomeruli were slightly congested., The parietal ﬁla_yef_ of
'~ Powman's capsule vas thic.ken,éﬂ from s17cht 'hypertz-@ﬁy qf‘ 'fhe epithe~
liel cells. The epithelium of the proximal convoluted tubule exhibe
ited degenerative .changes characterized by vacuolation _an,c_i gramilation
of the eytoplasm. The cytoplasm often was of a deeper eo-siﬁopnilic
¢olor than the more normal epithslial cells. The nuclei contained '
inclusions which wére gx?a,nhlar to drop:;.et, gu_it'e homogeneous, und
from a light orange to eosinophilic¢ in colo;fh The inclusions were
observed both vithin the nuclei of degererating and more normal
epithelial cells. The, proximal convbluted tubules exhibited these
changes much more freq:a.ently and with & greater severity than @id +he
distal convoluted tubules.
Adrenal: ’Ko,;leratke numbers of cells in the zoma fasciculate contaiﬁeﬁ
cytoplasmic vacuoles. |
Ztomach: A slight amount of hyperkeratosis was present.
Tvery:s (liraafian fc*{.li,:cle:?. .ahd atfet‘ié foilic,les vere -observed within the
‘substance of the cvary, :indi_cating‘,activiby. |
Bone Marrow: The sternal bene marrow contained moderate amounts of fat.
The hematogenic elements consisted -of moderate numbers of megakaryo-
cytes and maturing elements of the myeloid and erythroid serics. -_The
femorai bone marrov contained considerasle amounts of fat. Hemtogenic
elements consisted of mz;derate nunbers of megakaryocytes and maturing

elements of both the myeloid and erythroid series.

DUP040014087
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The following organs were within the limits 'of expected histologic ai)p,e%.rancc:'

.. brain, pituitary, spimal cord, pancreas, smzll intestine, large intésti;ze,
’ and bone, | | ‘ | - /"
1000 PRY
Female Rat Mo, 5E-379
Gross:
Ho gross alterations were observed at nE(:.rop.s_,jy,
, Microscbpic: : T _
Thyroid: This gland was composed .of small, medium :wan.a lerge follicles
" with homogeneous eo.sif_SOphilic colloi.ci. i‘he epitheliim linirg the
follicles was more commonly squamous in charzeter; however, the smaller
follicles were often lined by & low cuboidal epithelium. This giand
‘vas in a state of low activity. |
Lung: Large aggregates of hyperplastic lymphoreticular elements were
prejsént around b‘r_o;'lchioles and vessels. The lung was moderately con-
gested. The alveolar walls were thickené.d from hypertrophy of the
“sepbal .ceil_s, congasﬁbn, and very few l.eukcc_ytes which were mainly
.Jymphgcyte-s. ' v
Liver: An occasional small focus of extramedullary hematopoiesis was
present, Small numbers of the sinusoids near the cent.r:ii veins vere
slightly dilated, |
Spleen: Active lymphoid follicles were scattered throughout the spleen.
o Sma1l to moderate numbers of macrophages within the red pulp containad
) granular yellow to yellow~brown to ‘brown pigment within the cytoplasm.
o . ' . e ..; 3
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£rall numbers of megaka‘ryocyt._e_% were present within the red pulp.

Small foci of extramedullary hematbpoiesis were present within the

red pulp. . o g _ " L

Kidney: Some .of the proximal convoluted tubules exhibited early degeneretive
changes, .characteri:'z,ed by swélling of the cells, increased go.s,inophilia,
«nd vacuglation. The nuclei of these eells and oth'erj’s- ofien contained
ina_lusions =which‘wereigz’ta.nular +6 hemogeneous and a light 6rang.e to
& light ‘eosinophilic color. The distal convoluted tubules and collect-
ing tubules exhibited, on occasion,. fhe incXygsions; however, degener-
ative changes and the pumbers of inclusions were much less than in
the proximal conveluted tubules. .

Adrenal: Cpnsider..a.blg numbers of the cells in the zona fasciculata exhib-
ited cytopiasmi'c vacuoletion.

Stomach: S5light erount of ﬁyjpe,rkeratosis.

Ovary: GOraafian follicles, corpora lutea, and atretic follicles were present

' indicating activity. .

Bon,e. tMerrow: The femoral bone marrow contzined some fat. C,onsi;_ie‘:;.able
mubers of megakaryocytes were present. The myeloid and exfytvl;r,oijd
elements were numerous and represented by maturing forms. The steinal
bone marrow contained some fat. Large 'mnnberé of _mega,ka,r_yoc_yt.‘e{s were
present. The hematogenic elements were numei'ou_s and well represexi-‘ted

by maturing elements,

The following organs were iﬁjt:,hi_n the Jimics of expected histologic appeararce:
brain, pituitary, spinal cord,' heart, pancreas, small intestine, large :':nteS'.t.ix.ze.,
and bone.

~1n
N
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1000 PR
Female Rat Ho. 58-980

-t

Gross:

Ilo gross alizrations were observed at necropsy .

A Mieroscopic:
Spinal Cord: ) The spinal cord was s;e;}érelgf distorted é-'nd ~pre¢3,.u'iied :.fz;iti_c'a“l '
hi.‘si_:dlogié examination. v
Thyroid; -Small, medium, and large .fo'll’iclg's comprised €this fland. ,'The

. . " ‘
colloid was of a homogeneous eosinophilic tinctorizl guality, =znd

the follicles were lined by squamous to low cuboidal ‘epitbhelium,. The -
gland vas in a low to mo‘?erate state of sctivity. |

Tang: S.inal'l foci. of ‘hype‘rplaé‘tic lymohoreticular elements ‘:r_.'er.e present
.‘aro!,.‘md jscuﬁe of the brbnchioles and 'xfafs,culature. The alveolzr walls
were t'hickened‘ from slight conge_stt.:ion__, “hypertrophy of the s,e;_.)'tajl c.e;ll':_,_
and sm2ll numbers of .lymPho,cy‘t;e_s. .

Heart: A slight amount of fibrosis in the vertricular septum.

Spleen: Moderately active lymph01d follicles were scattered throushout
the spleen. A small amount of yellow to brown Agz;:‘z_mular-;pi,,mem_: was
contained within the cytoplasm of maérqp‘hages Qiﬁhin the re;i pulp.
Small numbers of ﬁegakamCytes ’n’éire present within thé "rgé ‘pulp,. _

Kidney: An occasional glemerulus was strophic. The parietal layer of

' Bowman's capsule of some of the glomerull was t_h'ici_te;_ze.d from hyper-~

- trophy of the epithelial cells. Early hyperplastic changes were rarsly

obzerved, Considerable numbers of the proximal corvoluted tubules

DUP040014090
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Adrenal: The cells of the zona fasciculatz were vacuolated.

- 67 -
"‘Vhlblt°d degenﬁra.five changes m.thln the eplthelmm These che.ng;.,a
were characterized by swelling of t‘qe ceils, :.ncreased cosu;oph:.llu.,
granularity, and vacuolation of the .cy‘topl;;.sm. In some cuses, the
epithelial géll was ‘sloughed into the lumen of the tubules. Con~
ciderable numbers of giant .celis were present within the epzthel,.ux
of these tubules. The.,e larzer- ce_ls conta:.ned very la.rge z:uclei ‘crzt
were, in turn, hyperchromatic in ‘map" 'instance,-. Many of the prox:.z:al

convoluted cells contained :.ntranu"lear 1nclus:Lons wh:.ch varied from

~a granule to a homogeneous droplet and from- %n orange to an epsinophilicz

color. The proximal tubules were rmch more ‘severely affectead ani mers
regularly affected than were the distal convoluted tubules or collect~
ing tubules. Intranuclear inclusions were pbsefved within some of
the epithelial ¢ells of the latter tubules, however. E§sino_philic
homogeneous materizl, 'pro‘oablyAproteinaceOus., was contained within

some of the collec‘cing ’cubules. '

 Ovary: Corpora lutuea, atretic follicles, and Greafian follicles were

observed :.ndlcatlng activ:f.t‘y.

Bone Marrow: The femoral bone ma.rrow c0nta1nu1 ccns;.dera.ble amounts of

" fat. The hematogenic elements consisted of _simll to modsrzte mumbers

of megakaryocytes and maturing elements of both myeloid and erythroid
series. The sternal bone marrow consisted of a moderate amount of -
fat. The hematogenic elements in this marrow consisted of moderate

numbers of megakaryocytes and numerous maturing elements of both the

myeloid and erythroid series.

DUP040014091 -
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Microscopic: ) Lo

..._6_8 -

The following organs were within the limits of expected ‘hist,olo_gic; épi).egzjan‘c.s-:

‘brain, pituitary, liver, stomach, pancreas, small intestine, large intesiine,

and bone.
1000 PPM. ‘
Female Rat Tlo. 58-981 '
Gross:

Fo gross alterations were observed at neercpsy.:

- Thyroid: Small, medium, and large follicles comprised this gland. The

épithelium lining the various follicles varied from sguamous to pluxs

cuboidal, aud the colloid contained within the follicles was a {zint

eo~sinophilic <olor. The histologic appearance of this jgl‘a,nd-. x«ould
place it in the moderate activity category.

Tong: .l-ﬁcé,lé.rate cong'estion; Iorze, 'i_ri*e_gularly shapéd.., mineralized plaauesz
. , were present within the intima of one v'of the largzer arteries. Alveolar
walls were slightly thickened due ﬁo a slight amount of corgestion,
hypertrqphy of the septal cells, and small numbérs of lymphocytes .

Spleen.: iActiv.e lymphoid follicles were scattered t‘_hi'oughout *;he .sub_stux_x,c;c
of the spleen. Small to moderate amounts of a 4,&éllow to brown. granu-
lar pipment were contained within macrophages of the red pulp. .Small.
nurbers of megakaryocytes were present in the :re.d tpnlp.' Considérahle
nurbers of focl of extra,ﬁedu]lar:j hematopoiesis were present.

Kidney: Considerable numbers of proximal convoluted tubules exhibited de~

penerative changes including increased eosinophilia of the epithelial

+)
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~ells, hypertrophy, cloudy swelling, desquamation of ths cell into

o

he lumon, and epithelial cells without nuclei. -Rarely, foci of
'r;::;'e'neral‘.ive epithelium were observed, The muclei of mahy ‘_o,f the ~ -
epithelizl cells lining the proximal convoluted tiubules contoined
wnelusions .whi'ch were gr;x_r;u'l_ar to droplet in formation: énd orange .
to lizht 'pi#)._k -.i,n‘tinctdm;al qua_lit;. Moderate nunbers of very:l:.mg_e =
epithelial cells were present which contained very large ~‘r.xuciei that
were, in turn, hyperchromatic. Some of the Adi.vs*t.:gl: convoluted tubules
exhibited siegexiérat'ive changes ‘but not ;gé.rly as severe nor a.s‘ exten~
sive as the changes ¢bserved in the proximal tubules. The c¢olleeting
tubules were, for the ,mé.st; part, spared of pathologic alieration.

Adreral: Moderate numbers of ‘the cells in the zorna fasciculata exhibited
cytoplasmic vac.uqlation.

Ovary: Gragfian follicles, corpora lutea, and atretic follicles were
present indicating cyclie activity of the ow;ary;

.Boné 1-!ar.row;v 'Ifhev femoral bone marrow contained considersble V‘amount's of
fa:b,. The hepatogenic elei_nent«s were reﬁresente.c.i by numerous megakary-
ocytes and maturing elements of both .fhe myeloid and erythroid .s.er‘ies_-,
The stérna.‘l bone ma.rrow contained considerable amounts of fat. The
hematogenic elements consisted of numerons megakaryotcytes and matur-

irg elements of both the ryeloid and erythroid series,

The following organs were within the limits of expected histologic appearances:
brain, pitu.iary, spinal cord, heart, liver, stomach, pancreas, small intestine,

larze intostine, and bone.
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SUMMARY

Tissues derived frem equal-sized groups of male ani femmle rats,

one-half of which uere either treated with 100 Tpm or 1000 ppm lead acelate,

revealed, when compared to similar tissues from untreated rzle and female

rats, appreciable alterations in the Kidneys. Other tissues including

samples from brain, spindl cord, pituitary, thyroid, adrenz}, lung, heart,

liver, spleen, stomach, pantreas, intestine, ovazy, ‘testis, bone, and bone

between group differences, histologically, which could be assigned tg.trgat_

ment effect.

The proximal convoluted tubules from the group of animals that

" received 100 ppm lead acetate exhibited in seven of the 10 rets slight

to moderate V.acuolaftion énd a mln:.mal to slight incidence of dejeneration
.6t‘"the epithelium. “Cha.ractexistically, the degenerative ,le.siéns c§nsisted
of 'slight hypertrophy, increased eosinqph‘ilia of the cytoplasm, apd ,‘1;:.;sAs"
of the brush border. On occasion, an eosinophilic to orange, angular to
granular material was present within the nucleus of some epithelial cells
lining the proximal tti;uu'les. Degenerative alterations ;m!erc not constantly:
evident in those cells with the inclusion material. Tubular cast mterié‘l
was.obs_erved in eight of tﬂe 10 z2nimals examined. ’ff.’he distal eonvoluted
tubules from this group of rats failed to exhibit appreciable changes

histologically.

DUP040014094
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marrow from the control and bova treatment groups failed to exhibit appreciszble
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e
- - The sa.%ples of ki.,dneuy‘tis»su'e examined from the -rats that received
1Gw pem sxhibited & slight to moderate incidence of ‘deseneration éf the
: 2pithelisl cells in eig‘hi; of thé 10 --.animal‘s; Intranuclear inclu.s'l:.cn material
o uas _ﬁabserfed"in' a1l animals frém o *slighi;.‘t'o a moderately »seve‘fe inciie’xﬁce .
- in the spithelial cells of the proﬁéi;mal tubuies.. Seven of '1;h.,e_'10 animals
from this sroup exhibited a slight to moderate 1neidienc§ of very la;:ge ’
epitholial cells along the course of the proximal -ﬁﬁhiﬂ..es,» Both the cy‘bo-
;_.. '  plasm &rd nucleus of these cells were j.nc_eiﬁeased .;in'volumé up ;o.':bhrée times
the normal. The si_gni;fic&nc:e of these cells was indeberminable. Minimal
. _ to slight desenerative changes were observed in ta¢ cells lining the disté.l
| conveluted taubules -of ‘three of the 10 animal_s e_xa'min,e&. Intranuclear i~
'»” clusion material was cbserved on occasion in thesz cells.
In conclusion, t‘hie'\ admiaistration of _lead acetate ,ﬁ‘or ;six months
: to male and Temale razts, resulted in'hi_stoiogic elterations in the tubular
: structures of the kldneys when compared to the same tissues from c,_:cnt'_rojl
- (untreated) rats, The tubular vcﬁange._s obseﬁed in the kidneys derived
from the low level lead acetate treated animals consisted of vacuolation
and mild degeneration, primarily ‘of'th‘é proximal cgnv_o‘lui;gd tubuleé, ac-
companied by'anbincr.eas.e in cast ma_.ferial throughout the nephron and i__ntg . .
o the zollecting tubules. Inclusion material was observed within some of |
;' the ruclei of the proximal convoluted tubules. The kidney tissues derived
 from the hich level lead acetate treatment group ‘exhibited slightly more °
- ) depencration of the epithelium lining the proximal c.onvolu’teﬁ tub.les
v
~L8
' )
\
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coupled with intranuclear inclusions and megalocytosis. The distel
convoluted tubules from this group exhibii:ed a slight amourt of degener-

ation and occasionzl intranuclear inclusions. Other tiscues from the control

. and treated animsls failed to reveal appreciable differ:nces histologically. -

Submitted by, fdpn g o Fhedd T
TLEGIARD B, SELIT. DLVLML, TR,
Staff Fathologise
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HISTOPATH LOGICAL EVALUATION OF MALE AND FEMALE ALBINO RATS SACRIFICED
AFTER SIX MONTHS

LEAD ACETATE

KEY:

f = Present

HS = Ho Section

X = Hot ‘Re,m.a.rkabl‘e
+/0 = Minimal

1 = >'S"1‘i.sht

2 = Moderate

3 = Moderate to Severe

o
H

= Severe

' DUP040014097

2 LIS e R




HISTOPATHOLOGICAL EVALUATION OF MALE AWD FEMALE ALBINO RATS SACRIFICED AFTER SIK-HOHTHS

LEAD ACETATE
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HISTOPATHOLOGICAL EVALUATION FOR MALE AlD TDLLE ALBINO RATS
' SACBRIFICED AFTER 12 MOLTES

LEAD ACETATE

~ CONTROL
HMale Rat No. 58-460

gross . MICROSCOPIC

Thyroid: v . : Thyrm.d: _
Tlo a,lterati;’n@ dec rived. T small- zZnd zxw;l,i-um-si'zed .fcu-icl'c;': predomingas o
‘ | with largse ,!'Qili.ciés‘ at ;‘-g:‘i}\lxgry.: )
- . #
Colloid 23ir+% aosinophilic and q:iite [AT5 RN PO R S

Epitheli = srodominantly low with some plism:.

cuboi gz,

- Actdvity =sscrate.
Tung: ' . ) Lung: '
Mo glterations 4 deseribed. Slight ecuaeavion,
' Minimal czrmic murine pueumenia characterizsed
" by focsl —e.sdlar ILymphoretisular hyperyinsia
in perivmsyuiar and peribronchial tissuss.
! - Mipim=l tnireening of .,a.lve:.ala;r walls b
l,llwevrtr:;l:* and hyperplasia n alveolar
e - . septal cells along with infiltrations o
‘monoruelezs inflammatory cells and small
numbers &3 "»:tfv.*u.tropﬁ_ils'.
One larze wexsel contained a :ﬁner_a.lﬂ des coit
within tze «all,
Iiver: : . Liver: ‘
No alterations described. - Minimel perisvolangitis characterized by
. infiitrmasisms of the portal areas by mont-
nuclear imIizmmatory 'cel_is.
Rarely = Toowc of m‘ononuc'l_éar 201ls wiihiin

the parencoma unussociated with hepatognt: o

o~y
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CONTROL .
Male Rat No, 58-460 (Continusdh

L MICROSCOPIC

)
Ay

Kidneys 4 - Kidney:

" No alterations &escribed. : Hoderate mumbers of epithelial cells 1i:

-y

s

. the proxizal convoluted tubules contair
a yellow <o hrown granular vigment.

Slight  comgystion.

Slight imewease in protein imbibition or <cells

lining prextimal convoluted tubules charssis=izet

by s=el) Ierylets of an eosinophilic =as
within the aoplasm. '

Occasignal }‘_:-1:;1(&215.1 copvoluted tubule sonzalzel
8 drorlet s zlobular cast material thas vus ‘

LTI ——

ecsingrhilis and quite homogeneous in nat .o~

Slight Foesl shronie nephritis charaeterizz.o
W by irfiltmaiior. of interstitivm by men nxrlizes

inflesrntore cells,

R&rel:.* 2 .&:‘;‘_:écting tubule containéd.a e
geneous evsimophilic cast matcri:i]..

One =211 Toves of proximal convoluted {omit.x
bad chanass characteristic of' o nophr-cis

charzeterised by a swelling of the epiih-l.:_

cells, Iarge numbers of protein droplets’

) ) ‘within the mtoplasm (eosinophilic dewylie

and contained a homogeneous eosinop-tizics
materin: »I%rin the lumeén.

Oceasional ~ lecting duct dilated and o ..

! v .
=
- -

an cocir »dilic casl mnlerial,

DUP040014107
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, CONTROL
~ Male Rat Ho. 58-460 (Continued)
oss 1 _MICROSCOPIC

'Ocezsional tubule within cortex contai:

regenerative epithelial cells.

Spleen: - , Spleen:
Mo .alt.e;jati:ms described. Mederately high lymphoid activity.

Hoderate reticnloendothelisii wetivity.

grannlar pigment within macrophages.

red

Moderately ,i_arge amount of a bromm to yellow

" Minimal smount of extramedullary hemstorsiesic,

Pancreas: Pancreas: C i
Nio alteratisns described. Slight amount of & yellow to brcwn gramilar,
quite refractile pigment derosited iz =he

interstitial cells associated with the islets.

Inodenum: Ducenums
Lo alteratiams described. . Slight infiltration of the lamine prerriz by
; ® ;

mononuelear inflarmatory ecells and by
- eo.sinophii-s.

Minimal congestion.

Slight mitotic activity of epithelizl cells

in the mucosa.

. Colon: Colen:

o allerutlens desceribed. Minimal congestion.

Slight mitotic activity of the mucesa.

[£9)
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_ CONTROL
Male Rat No. 58-h460 (Continued)

oROSs . MICROSCOPIC

Teotis: Testis:
Tis alterations described. ’ : ';Spcmtaogenic activity normsl and mederaiciy
. . e :
high.

Occasional mononuclear spermetofoal pre-ursor

: 7 in Tumen.

Rone Marrow: : Bone Marrow:

15 slterations described. Moderately large numbers of megakaryoeyizi.

Numerous matyring elements of both myeloil
and erythroid series. '
Activity moderately high.

3 Y Yrs

The following orgens were neither described grossly nor remarksble microscopio

wrain, pituitary, spinal cord, adrencl, heart, stomach, and bone.

&
e lade:
Loy
DUP040014109
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CONTROL,
Male Rat Ho. S58-L61
_GROSS o urceoscoprc
Thyrold: o Thyroid:
Uio alterations described. Medium énd Jarge follicles 3
| Colloid 1ight eoéinep!zi‘lic S

Epithelial prefominamtly sgusmcus o 1o
cuboi dal. .

Actv%?if low.

Lung: - - Tung:

No alterations dEScrib_éa. . 2 Wo ti:ssue'availabl.e For sectioning or

| examination. #

Liver: Liver:

No alterations dess:ri'bed.w Slight pericholangitis characterized by

irxﬁil!:_r@.‘i;ion of portel arees by moncnusi¢as
) ini‘la.mat.an cells.

Heart: ' : o ’:Heg‘rt-:
To altération;s deséribe,d.' Slight congestion.
Kidney: | ’ : Kioney: .

Ho alterations described. ’ Slight congestion.

"mre'ly a collecting tubule dilated anu
,coni'::.ain.ed a;n‘-eosinophilic hc-,mqgéneon: sl
material.

Miniwal -a'mount.Ao.l‘ 2 yellew te browm mrun.als-
pigment within 'ma.cro;vhé.goz ol interstiti.em
or within epithelial cells Xining pyroxi=w’
convoluted tales,

Tt
o : : o DUP040014110
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. ele Rat No

CONTROT,
. 58-h61 (Continued)

. — . GROSS L MICROSCOPTC
.I lhn:una.l focal chronie intersti't-ia;l nephritis
5 characterized by small a;cc@mtirqqs of )
_ mononuclear inflemmatory ceils. ) i
Opleern: Spleen:
T alteianlens described. ' Mo.‘dera.'tcl}; igh Yymphoid ggti&ity,

_ Stomach:

1o altere® i:ns described.

nerens:

Ho allcrusisns deseribed.

Duodenunm::

Yo adternt lons deceribed.

Moderate reticuloendothelial activity.

Moderate amount of a yellow to brown gronulay
. ;Sivaﬁ.e\nt within macrophages.

. ’:‘ . :
Slight extramedullary “ematopoiesis.

Stomach:

N - Moderate focal vasculitis of blood vessele of
miseularis characterized by infiltraiions of
',eos'inopﬁ'iylis .infc the vaseular walls and i,)_eri»
vasculay tissues.

‘Pencreass: .
Slight amount of 4 yellow to brown gramilar
pigment within interstitial cells.

- Duodenum:

Slight enteritis characterized by infilirstions
of lamina propria by mononuclear inflammatory
cells along with moderate numbers of
eosinophils..

Slight mitotic activity of the epithelinal cells

in the mucosa.

1Y
(€]
no
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. . COuTROIL o
. i Male Rat Ho. 58-461 (Continued)

~ e GROSS | e . MICROSCOPTC

Colon: . ' (‘olow

-t

Tio alteraticns deseribed. Slight mitotic activity of the epitheliasl cpils
‘ A ’ ;'
_in the rucosa.

-

Slight congestion.

Testis: ' Testis:

Ho alteratienz described, . Spermatogenic activity normal and qug,né.tv’_:-;
high.

Oceasional mononuclear spermatoroal precurscr
wi.thin'luv.;nen ofdis.emin:’-.'f erous tubules.
Bone Marrow: : Bone Marrow: ‘
Ho alterations described. Moéera.te nuribers of megaﬁazﬂ_}ec;ft@;.
Hoderate numbers of maturing elements c=

myeloid and erythroid series:

. ' ' Activity appeased moderate.

The follo_wihg .organs vere neither described grossly nor remarkeble microscopicall:

brain, pituitary, spinal cord, adrenel, and bone. /

o)
9%}

DUP040014112
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CONTROL .-

Male Rat No. 58-h62

__GROSS __

“Thyreid:

Yio alterations described.

Langs

White spots observed after

fixation.
Liver:
1o wlterations described.

A MICROSCOPIC

Thyroid:

émn, mediwm, and large follicles with i'/e

. Tormer twp pr..e.il<'1!.mina.1:in‘g~,~ |

Colleoid light éosino hilie and quite homojeneous .

Epithelium predominantly cuboidal to iall |
cuboidal in the smaller ‘Péllﬁcles and
sQuamous in the larger follicles.

Minimal foldln; of the epithelium.

hctivity moderately high.

Lung: |

Blight chronic mnrine _pneuino,ni‘a charactericed

by perivascular and p.eri'broﬁcihi&l focal |
‘nodular lymphéid.hyperplasia.

-$light congestion,

One of the larger v._e'ssl,es‘jha:d a mineralized
plaque within the wall.

Liver:

- Slight pericholangitis charvacterized by
infiltrations of the portal arcas by zmal
number*‘ of xno_nonucl.ea:r inflmmm;i;.Ory cells.

Rarely a sma™] focus of mononuclear cells in

parenchyma unassociated with hepatopalhy.

DUP040014113
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: ' CONTROL :
: Male Rat No. 58-L62 (Continued)
eross b MICROSCOPIC :
s Heart: . i Heart:
Iio alterations described. Slight conge;tion. o o
Minimal focal m:;.o.cafdia,l areas characterized
. by infiltrations of monomicleny inflammetory
o K cells g.'r:c‘oimﬁargi-e.d by mml _fi‘brevsi.s; :
Kidney: Kidney:
Ho alterations described. ” Minimal amount of & yellow to brewn granular
pigment within dpithelial cells.
" Spleen: Spleen: ‘
Tio a._ltergtibns described. Moderate.ﬁr high lymphoid activity,
Moderate reticuloendothel_al activity.
Moderate amount of a yellow‘tb brovm _g_r-;__;a::}.:‘.rv; :
. pi_e;nl!erit within mD-cz;oyhageS. _ : .
Moderate extramedullary hemntopoiesis.
Duocdenums: . Duodenuras
No :alterationﬁ described. - Slight infiltration of la_m‘i_r;a propria by
‘monenuclear ’ini‘lammafonv cells along Witk
some gosinophils.
Slight mitotic activity iu the opitheli:m.
Colon: Colon: ‘ .
He wlterations described. Mini‘ma‘l infiltration of mucoss by evsinophilc.
‘. ‘ Minimal mitotig activity.
i‘esi:is-: Testis:
. 70 alteraiions described. Spermatogenic activity normal and moderal oI
N ' high. -
oA
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Co Activity eppeared moderate. -, -

- 10 o

CONTROL .
.+ Male Bat No. 58-k62 (Continued)’
—mogs L _MICROSCOPIC

Bone Marrovw:

Bone Marrow:

llo alterations deseribed. Moderate numbers of megakaryocytes:

Moderate numbers of maturing elcments of both

myeloid and erythroid series. ~

The following organs were neither deseribed grossly nor remarkable microseopicaliy:

brain, pituitary, spinal cord, a‘-drenal, stomach, pancreas, and bone,

e
A
1
.
]
. :
!
, !
~nr
—O
" -
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CONTROL
Male BRat No, 58-462

—cmoss 1 . wicroscoere

Thyroids o A Thyroid:

No alterations described. Small, medium, and large. follfcles with the

small and medium sized predomineting. -
Colloid 1ipght eosincphilic and guite howegenesc:,

. Epithelium ,pr..edom'inantli{‘cubgi,da.lvwit:h seme
E ) . . folding. e =
Activity moderately high,
Tang: Lung: “
No a.l‘bemﬁcn’s described. M§de_ra.te1y .s-avei:é chronic mirine mneumoniz
characterized by focal nodular perivasculzs
and peribzc;nchiifé.i lymphoreticular infiiirztice

and hyperplocia with extension and cempresziiz

s v

<y

£

of surrounding parenchyma, zccompanie
ectasie of bronchioles which coutain: s
polymorphonuclear leukocytes (bronchiesizzic
abscess).
Tymphoid infiltrates inm:lve'd mucose i
bronchioles.

Slight congestion.

Slight emphysema. , i

Slight focal thickening of alveolar wrils T .

hypertrovhy and minimal hyperplasia ei
alveolar cells.

One of the larger vessels contained a mnoit

plaque within the wall,

Vi LT G

e

N B W e

30 PRI KA O - B R
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.
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‘Microsgopic:
Thyroid: This organ was composed of follieles, which 'wéx;e in turn besicelly
of two sizes., The larger follicles were lined by a squamous to low ~u- |
boidal epi‘bheiium whereas the smaller follicles, which were q.ui"r.evu_ni'form

in -sgiig_e, vere lined by a more cuboidal épithe:_l_ium,. The colloid hed =

tinctorial quality of faint eosinophilic nature and was homogeneous.

The bistologic appearance of the gland would place it *n the rarge of zcd-

iz
Lung: The lung was s‘li_ght‘ly congested. The alveplar walls vere thickenss f

erate activity.

a combination of :ch_e congestion acc.omp_agi \eg by some lymphocytes and few
neutrophils. The septai cells were somewhat hypertrophic in some srezas
and several -féci of iyperplasia of the septal cvl_ls ha‘d ,occurry'edk ngLr some
bronchial aggregates of lymphoreticular c¢lls which had undergone kyper-
‘plasia. .‘be_ne of the .alvedli contained a homogenesus eosinophilic meterizl,
which in turn contained a fibrillar feo.si:'\oph-iiic material. The lesic.s

in *his animal's lungs were compa®ible with those of mild or early chronic
murine ‘pneumoniz. A

Liver: Small foci of _lymphotyt..es" were -s,c;atfer.e.d t':hroughouft’ the parenchyra an!
were not associated with cther pathologic change in the liver,

Spleen: Moderate numbers of active lymphoid follicles were present. Smell
foci of extramedullary hematopoiesis vere present within the red pulyp..
Small numbers of megakaryocytes were scattered throughout the red puip.

A small amount of yellow to brown pigment waé contained within xgecrop!z'agj-qes
of the rad pulp. Some of the proximal corivoluted tubules conteined within
the cytc-)plasm of the ,,epithélium variably sized, usually small vacuoler. 4T

ocaasion, an atrophie glomerulus was -observed.

r o
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‘Kidney: Small nonsuppurative inflammatory foci at gértic,amedullai’y .'J"L_-Ine.’ci.on..
Proxinal -convoluted tubules exhibited vacuolated cytoplagm. Occasioril
hemoglobin east in collecting tubules. Slight dilation of some collecting

tubules. Interstitium in pelvis contained slight nqnsuppuziagiva- focus of

A 1nI‘,la.mmati.ou_‘:

Adrenals ‘A émall amount of 2 golden biown-yellow pigment was céntaﬁned ﬁithin

: theﬁyt-'}plas’m” of the cells of the zona fésc__z‘ culata and zona reti.;ularis,

Panereas: Small numbers of z'etiéular cells vé&t‘ained within their cytoplasm
golden brown to yellow gramules of pigment., The pan;:r,ea‘.c‘i.c acinl and
islets of Langerhans were normal histolegically.

Ovary: Variably sized Graafian follicles and corpora lutea were present f%ﬁiﬂ
cating functional activity of this organ,

Bone Ma.iruw: The femoral "maz;’réw .cbn'téxine.d ‘considerable nuinbg;_s*bf'_ fat:_ }Zbiiei:at.e
nmbers of megakaryocytes were present as were mafui‘in_g .;eleféents, of nj‘welo',id
and e‘rythro:'gd ;seri.,e.“s, “The sterhal ﬁone marrow contained some fat, moderate
numbers of megakaryocytes,and moderately high numbers of maturing elements

" of both the myeloid and erythroid series.

The .f‘ollo.wi-hg orfrans were within the limits of e;tpect,ed histolo;ic (1pb;;‘.rqilc¥}::
preans P.ithitaw’, spinal cord, héa‘rt, stomach, small -i’_’tes.tine, lul'_é:!;?» intestine,
and bone. : e e ]
CONTROL
Female Rat No. 58-575
Cross:

 Lung: Dark red areas were noted on the surface of the lungs.

@0,
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golden brown pigment. The lung wes slightly corgestel. Moderatz zmounts

of free bloodwere observed within the alvsoli of some :rvwshiclas e i s

probzkly the result of the neeropsy procedurs.

Liver: Smu1l foci of lymphocytes were scattered throughout ‘ne liver. An

occasional small Tocus of extramedullary hematoppiesisz was pressnt within

the parenchyma of the liver. #

Spleen: Moderate numbers of active lymphold follicles were present. .Swnll

numbers of megakaryocytes were present. An occasionsl focus of 2xtra-
)

meduilary hematopoiesi= was present. Macrophages within the re

1l

[}

1

contained both the yellow to brovn,yellew-broim pigment within the 2yto-

plasm; also, other macrophages had thagoeytized erythroecytes.

¥idney: The collecting tubules contained & homogeneous ecsinophilie materiwl.

The epithelium of some proximal convoluted tibules conteined variztly si.ci.

usually quite large,vacuoles.

'

Ovary: Graafian follicles and corpora lutea were present indicating normal

function of the ovary by histologic criterie.

Bone Murrow: The femoral marrcw contained considerable amount of fat. Small’

to moderatée numbers of megakaryocytes were present.

The myclold and ery-

throid elements were not numerous; however, maturing forms were present

in both series. The bone marrow of the sternum contained considerabl.:»

quantities of fat accompenied by moderate mumbers of repakaryocites. The

hiematogenic system was moderately populated with maturing forms of beth

-the myeloid and erythroid series.,

o~y
PR
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The following orgens wers within the limits of expected histologic éppeai'.ance;:
brain, pituitary, spinal cord, heart, adrenal, stomach, pancreas, sm2ll 'int.e:sdt'ijnxz,
large intestine, and bone. ;

) CONTROL
Female Rat No. 58-578

Gross:?

No gross alterations were observed at necropsy.,

Microscopic:

Thyroid: The follicles were various sizes. The epitheliwm lining the fellicles
wag most commonly of cuboidal Shape,. ™2 colloid was feintly eosinpgphilic
apd fibrillar in nature. The histclogic appearance of this g‘i&g& would
place it in a mc{dez;ately active category.

Iung: A small number ;S.f Iymphoreticular foci were present associated 'wit,ﬁ
bronchioles and blood vessels. Some of the .nlv.e.ol_ik contained an eosino-
philic fibrillar to granular material. .The alveolar walls were slightly
thickened by ,hﬁaer.t,rophy of the septal celland influx of small numbers
of lymphociytes and occasional neut‘r-ophil_.-: The lung was :iiight,ly congresiead,

Liver: One of the central veins within the liver was surrounded by “;‘.L forus ‘
of necrosis of the hepatic cells. This focus contained moderate numbers
of lymphocytes and a few neutrophils and scanning processes in the form
of immature fibroblast and early collagen deposition.

Spleen: A moderate number of lymphoid follicles were present. The reticuloen-

Gothelium component of this spleen was moderately hyperplastic. Consider-

~nr
L

. DUP040014120
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gble numbers of megakaryotyies were present throuphout the red pulp. Mod-
erate numbers of macrephages within the *ed pulp contained a bromm to

>

golder brown granular pigment. O5mall foci of extremedullury hemsbopoidsis

were zlso present.

There were small foci of lymphocytes scatiered throusheut the interstitium
of the cortex. ESome of the colle.cti;_rig tubules and proximal. oni distal
convolated tubules contzined eosinophilic castimaterial.

A;g\'r.em".}.&} Small foci of cells of the zona fasciculata were hypez-".,rnrhizb and
ct;ﬁta.inied large follicles within their cytoplasm and asseciated cells
Cne group of cells of t’vhe zore arcuate were hype’rtrophié and auite vuou-~
olated,

f\rary kGraafian follicles and atretic fellicles were _,pré-sent,.

Bonz Marrow: The femoral marrow was moderately g.opulated b} heomatopoietice
elements. Moderate numbers of ‘megeatazfyocytes were present. The myeloid
and erythroid series were well r.ep.res__ented ‘both in numbers and maturing
forms. Small amount of‘ fat wvas present within the femoral bone marrov..
Sternal bone marrow contained moderate numbers of megakaryocytes. The
myeloid and erythroid series were rep‘res-énted by 'largé nurbers of cé_'ll

exnibiting maturing forms.

The foliowing organs were within the limits of expected histologic nppearance:
brain, pltuitary, spinal cordl, heart, stomach, pancreas, smull intestine, large

intestine, and bone.
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. CONTROL
Female Rat Wo. 58-578

Gross:

Tung: The lung exhibited dark red .a.ne.é_s throughout its substance.

Hidney: Cystie structu surrounded both kifdneys at necropsy.

Microscopic: .

Thyroids “Follicles of varying sizes comprised the gland. The epit-hgz‘lium lining
these féllicles varied from a squamous to lb@ cuboidal. The collugen was
somewhat varisble in staining intensity from a pale to a darker eosino-
phiiic and was homogeqeous in appearance. Histologically this gland
;ppearad 4o be in é sthte of moderate activity.

Iung: Small numbers of alveoll were emphysexnatbus; Fresh blood was contained »

. within some alveoli and'brohchiolés, ,

Liver: Small foci of 1ymphbgyte§ were scattered ﬁhroughoutfthe heart; some
associated with the portal structures; however, some were within the
midzonal region of the lobules. Occasionally some small foci of hepat-
ocytes co_n“bained vacuoles within the cytoplasm. TIn the section examinad,

. % smnll focus of extramedullary ‘hemtopoieris was prescnt. - -

Spleen: Moderate numbers of active iymphoid i‘Olliclcs‘.were present. Tow
mimbers of megakaryocytes were present with the red pulp. An occa»sion'a.]_-
focus of extramedullary hematopoiesis-Was_presenf within the red pulp
usually just bencath the capsule. Erythrophagia was common. Moderate
mﬁ:iber.s of nxaérbphages within the red pulp contained a yellow to golden

brown zranular pigment. , ) .

fa %)
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¥idney: The cytoplasm of the epithelixl cells lining the proximcl corvoluled

tubules had, on occasion, variably sized vacuoles.

Stomach: The mucosa contained one focus of mature fibrous connective tisiue

which was accompanied by considerable numbers of inflammctory cells, muinly

nsutrophils and occasional Lymphocytes.

Large e . -
Intestine: Jllematodes were present wvithin the lumen of the larpe intestine.

Considerable amount of mucus was also present within the lumen.

- Qvary: 8everal Craafian :f‘ollic_les‘; zorpora lutea, iand atretic follicles precot
“#

indicating normal function, hisuvologically.

Bone Marrow: The femoral bone merrow contained a moderate amount of fat.

Small numbers of megakaryotytes were presént and the hemaiopeistic elementis

vere represented by maturing forms. The latter cells were not espscially

numerous, The sternal bone marrow contained modesrate numbers of megakary-

ocytes and was well populated with the hematopoictic elements. Maturing

forms of both the -erythroid and myeloid series were present: -

The following organs were within the limits of expected histologie uppearauéo;
brain, pituitary, spinél cord, heart, adrenal, pancreas, small.intcstiue, aiad
bone.
CONTROL
Female Ret No. 58-578
‘Gross;

THo grocs alterations were observed at necropsy.

DUP040014123
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Thyroid: Variably sized follicles comprised the gland. The épit,helim,i.i;:ﬁnf;

the various follicles varied from squamous to a low cuhoidal. The colled i

«as of a faint eosinophilic color and homogeneous in nature, Histolopically,

the thyroid appeared to be }in' the state of moderate activity.
Lxmg Some of the alveolar walls were thickenad frem hyp.e'rfrophy of the s.ep’_ca,l'

«alls, in some areas by # homogeneous eosinophilic meterial, and on

oceasion, small numbers of lymphocyfes. Small ,foé;-i of hyperplastie lympho-

reticular elements were present around some &f the vessels and bronchiolss.

Spleen: A moderate number of lymphoid follicles were present. Small foci of
.extrameduli;ry hematopoiesis were present within the r::ed pulp, sspecially
near the -capsule. Small numbers of megakaryocytes were present within tihe
red pulp. Moderate number o:? macrophages within the red pulp cbnte_.iue‘i' a
yellow to golden brown pigment within the cytoplasm. |

Kidney: Considerable numbe‘r§ of the _pmximal cqny_'plu?e.@ tu‘bi;les contgined
cytoplasmic vacuoles. .

Ovary: Graafian follicles, corpora 1ut.cu,. and atretic follicles-were present

indicating functional activity of this organ.

o Eorie Murrow: The femoral bone marrow contained o moderate amount of fat.

Moderate nurbers of megakaryocytes were present. The hematogenic elements
‘were inoderaf:ﬁy populated by developing forms of both the myeloid and
erythroid series. Sternal bone merrov contained a small amount of fat.

Moderate nuriusrs of megakaryocytes were oresent. Cells of the myeloid-.

und the erythroid series were present in moderate numbers and both mature
an?l immature forms were present. '7"‘\!:,
e

DUP040014124



z

- 30 -

The following organs were within the limits of expected histologic appearances
brain, pituitsry, spinal cord, heart, liver, adrenal, stomach, pahcr,‘ea.s:_, gmall

intestinc, large intestine, and bone.

Gross:

Ho gross alterations were noted at netropsy.

Microscopic: . E

Spinal CoArd:’ Small amount of mineral in the leptemeninges.

'I‘hyro:id:z Variably sized follicles comprised the gland, Squamous to Tow
cuboidal epithelium lin;.d the follicles. The colloid was of a fine grunular
to fibrinous character. Histologically the activities of this gland spprar-
ed to be slight to moderate.

Lung: Considerable portion of the section examined exhibited atelectasis. The
alveolar ‘walls were »_s'l-i_ghtly' thickened by hypertrophy of the septal cells
and -‘a.ccomp‘anied by a small or slight influx of lymphocytes and occasional N
nc»‘ut’rophils_,.‘ The lung was slightly con_g.ested. Srrmlli_l~ foci of 1;\fmphornti-:'ula:‘rﬂ

elements were present about some of the bronchioles and some of the blood

Liver: Omall foc® cf lymphocytes were scattered throughout the liver more
commonly a#s. <iated, however, with the portal a_reasd.

Cpleen: Moderate numbers of lymphoid follicles were presaut Lhrowrhout thé
svleen., Small foci of extrawedullary hematopoiesis were present within

err
.‘.'.las
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the red pulp. 'Small numbers of megaka:yogyteé were present with;n-;he re&
pulp. Macrophages containéd conéiderable amounts of y.ei_ibw'to golden -
:rown_pigmenﬁ. .

¥idney: Domeé of the glameruli‘wefe hypeg'ellulai and srollen.. Cénside}able
numbers of the epithelial cells éf the proximal convoluted .th,bui‘e.'s con-
tained vacuoles within the cytoplasm. Some of these same tubules'contained'
eosinophilic cast malerial. -

larse

Intestine: No section was available for examination.

Ovary: Graafian follicles, corpora lutea, and atretic follicles were prescnt
indjcating activity of this organ.

Bone lzrrow: The femoral bone marrow contained considerable;ampunfs of fat.
Small nunbers pf‘ megakaryocytes were present. The hematogenic elements
were present in low ﬁumberS‘with both myeloid and erythroid series repre-
sented by ﬁature-and-immature forms. The sternal bone contained less fat
and ¢onsiderably more hematogenic elements including_megakaryocﬁtes and
ryeloid and erythroid cellis. Elements that were maturing were present in

ioth.of the latter two series.

The Following organslweré within the limits of expected histologic appearance:
brain, piluitary, heart, adrenal, stomach, pancreas, small intestine, large
irtastine, and bone.
100 PPM
Male Rat No, 58-827
Grossﬁ

At 1:ecropsy the lungs exhibited dark red areas.

DUP040014126
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ul Microgcopics:
Pituitzry: The secfion of tissue submitted for examination was t':,o «1«11 e 7
evaluate. i
Thyrcid: This glend was comprised of small, mradi\;m.,: .»i‘_laregjv ‘1folli«:}.';z =it
-th»e mzdium follicles .'pre&omina':ting. The colloid wmiz af; en .-.;;*'514:;'63;_21'&1"_:'
color and quite homogeneous. The epitheljum lining the follicles wuc
predominantly cuboidal, varying from 2 low to plump cuboidal. Ths fluni
was moderaztely active. v
Luné: A large amount of blood waé present within alveoli and Abroaachioles.
This was vossibly artifactually produced at necrcpsy. Foeally, the
alveolar septa were thickened by hiypertrophy ‘of the zeptal cells, =il
influx of l_émphdcytes, and neutrornils. ‘ .
Tiver: Small collections of lﬁphocyt.es were present about the portal tri-wisz, . 5
Spleen: Active lymphoid follieles were present. Srall amounts of a browe W ?
yellow granular pigment were contained within the cytorlasm of mzerophnaiw ;-'f
within the red pui_p.  Small mmbers of meguzkaryocytes were present withis ?i
. ]
the red pulp. Small foci of extramedullary hematopoiecis wers presoni. S
Kidney: Come of the proximal -co‘zﬁro,lut.ed tubules exhibited slight nmypertrophy ;
and loss of brush border of the epithelial cells. Hyperplorsia was r‘-. Ay 2
. observed in the same tubules. Some of the prox-i-mal convoluted tubule: g
v A
contuined eocinophilic fibrillar to granular material and sloughed epltie- 9:
2
" lisl eells. 3
Testic: Dpermatogenic activity was mouerate. »
£ . |
o~
-
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3one I-!.':r*'cw: The Tomoral and sternal bone marrow contamed =mall dl“OllP s of

fat. The 1~matos*exuc elements were represented by 1ar¢,e mmxbﬁrs of Y

'1

nkaryonytes and nume rous maturing elements of both the wy eloxu and ez-*"-"\

Seryas,

Tho following crgans were within the limits of expected histolosic appearancei
brain, spinal cord, adrenal, heart, stomoch, pancreas, small intestine, large in-

testine, and bone.

100 PRM .
Male Rat Mo. 58-828

Gross:

Ho gross alterations observed at necropsy.

Microscopic:
Thyroid: This gland was composed of small, medium, and large follicles,
nd the colloid was of an evsinophilic color and granular in appearance.
Tbe e‘pitﬁelimnllinir;g the £ollic,l§-s_'y:as" of a plunpy cuboidal natures
Activity mederate.
funs: The lung was omitted from this animal.
Liver: Most of the he_patbcyt,es were slightly swollen, which resulted in-
the 'di_mi_nution' of the size of the sinuscids.
~plnm. Active lymphoid follicles were present. A very small amount of
"4 brown to yellow granular pigment was present within m- crophages of
the red pulp. A few small foci of extramedullary hematopoiesis were

preseut just beneath thne capsule, Very small numbers of megakaryocytes

wore prosent within the red pulp.

N
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Kidney: Considerable numbers of the glomeruli were cwollen and somswiat
nypercellular, In.'thie.s,e_-, the urinaty spuce wa3 obliterated. Tas
epitheliuwm of the parietal layer of P,cj)".s.‘mar;’ s c"—.-psxi,lé was alse aype
trovhic. Some of the proximal convoluted tubules exhibited quits =i~
vanced degenerative changes charac‘terize‘é y .éavélling of the cells,
increased eosinophilia of the ._c_yi:qplé.ﬁsm_, :i‘n.c.re.a.s;ed granularity of ‘the
ecytoplasm, and, in some cases, vacuolation of the ¢ytoplasm. Regen-
eration of the epithelium was often observed nesrby. The interstitium
about the degenerating tubules often erﬂuibz;ced early fibroplasie.
These lesions were, however, quite foeé_l. Foecally, the epitheliux
of the proximal conveluted tubules was hyperplastiz. Hematogen=sous
casts were observed on occasion in the collecting tubules. -Spmall ~euints

of a brown-yellow pigment were seen within the cytoplasm of some of the’

W

proximal convoluted 'bniau‘les_.

Adrensl: Considerable numbers of the cells in the zona fasciculata e:-:hi_.-i‘;.e:%
vacuolated cytoplasnm.

Testis: Spermatogenic activity wos moderate,

. Bone,z-r:aar.r'ow; ihe femoral bone ,rnar’r.ov;w contained considerable amounts of
fut. The hematogenic¢ elements consisted of $mall nuymbers of ‘mcg,ra'karyo-
eytes and maturing elements of both the mye?loi.d and erythroid. series.
ﬁe sternal bone marrow ”-oﬁtaingd less fat thap the femoral boue m:-
row. Moderate numbers of .me,gakéwocytes vere present, as ‘;'L'i’ri‘ rumerous
elements 6f‘ hoth the myeloid and erythroid serieé,. The latter two

hematogeneous ¢lements exhibited maturing forms.

e
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The following organs were within the limits of expected hiétdiogie appearances

brzin, pituitary, spinal cord, heart, stomach, pancreas, small intestine,

s

100 PRM.
Male Rat I'o, 58-829°

Gross:

Liver: The liver was .iark purple-red in color.

Microscopics _ i

Thyroid: = The gland was composed of small, medium, and large foll-'i_c.lesb i1l
e@ with & light ‘eos:inophilic (I;Bllo‘id and lined by cuboidal epithelium’
in the main, The ,aé:t,ivity of this gland would be placed in a moderzte
category. .

Lung: A considerable -amount of free fresh blood within the alveolar lumen
and bronchioles. ILymphoreticular hyperplasia was present around the
semibronchioles and vessels. The latter alteration was neither exten-
sive hor large in amount, Some of the élvedle.fr walls were sligshtly
diztended by hypertrophy of the alveolar septal cells. An occasiomil
'me;r,almryocyt'c was pi-eé,ent within the lung. |

'Live%; Smell foci -of monomuclear cells were scattered thrbughout the
substance of the liver. Séme of these foci appeared to be extra-
moiullary hematopoiesis, while others were con;posed mainly of lymph-
ceytes. ’

Spleen: Active lymphoid follicles were present. A small amount of brown

1o yellow-brown granular pigment was contained within macrophagzs of

1Ny
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the red pulp. Smell foci of ertrameﬂullary henk.topoie 5 were nre;e::t
especizlly, just beneath the r*apsule. ' ‘ '

Kidney: Some of the nrox:.mal cnnvolntnd tubules exhxblted vnr’.A ea r1~-_i.v

degeneratlve changcs, char.actem zed by .:11 ‘ht '“'flln,(, cf thr o*:.‘.,he— “
1izl cells, slight J:ncraa.;ed eosirophili 1.:, [:ramuﬁ':.on W 1t_u.n u!‘.:'

cytopl,&sm_, and vacuolation. Some of theee cellg de e ,,lou;hcc into .

the lumen of the tubule. ¥oderate nmn‘bers of fo 2 of ' h’*memlavla of
of the epithelium of these tubules were observad. ‘Proxingl conveluted

. tubiles, distal cgnvgl\_ited tubiles, and ¢ollecting tubules contzined

"
(
.,

eosinophilic homogenecus cast material, Hemoglobin ca.si;s were T
observed.

Testis: Spermatogenic activity was mdeﬁte

Bone: Small amounts of f:.brous cotnective tissue were *ncorpcrate" within
the zone¢ of mineralized cartilage. The bone sporules beirg preiuced
were normal.,

‘Bone Marrow: The t.moral bone marrow contained cor}siderab_le amounts of
fat. 'Méderaf'ce numbers éf‘ megakaryocytes were preséent. ?:ﬁmefp::s

matilring elements of both the erythroid and xmreloid serics wors nresopn.

The following organs were within the limits of expected histoloiic appearunce:

brain, pituitary, spinal cord, haarf_; adrenal, st\_oma,cp, '-panc_z-ea.s., small in-
testire, and large intestine.
100 P
Male Rat Ho. 5%-830
Groess:
Mo gross alterations were observed at necropsy.

roA
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Microscopics

W

Thyroid: The gland was comprised of small, ﬁedium; and la.rge ﬁfoliis‘:le‘;s'-,
with the smaller follicles predominating. The larger follicles,vhich

tended to be at the periphery,contained an eosirophilic homogeneous

to fingly fibrillar colloid. The epithelium iining thésééﬂiézté;é:r :
follicles tended to be more squamous, whereas, that which li'n_e;»i the
smaller follicles was of & ciboidal nature. The .aétivi‘&y of this glsnd
, would be categorized as iow to moderate. ‘4 |
Iung: The lung was slightly congested. The aveolar walls x»:;ere thickened
focally by hypertrophy of the septal eells; slight influx of rononu-
clear cells, mainly lymphocyt :s; and & slight amount of congestion.
Small foci of lymphoreticular nodules were present, especially ncar
bronchioles and arterioles.
Liver: A slight emount of fibroplasia within the portal triads. In some
areas, the hepa.;i;ocyt.es were 'gwoll»en refsul',éing in .Q.iminut_icn of ‘the
size of the sinusoids. ‘.S_ome hepatocytes v.cpntainedv‘vécuolas within
thz cytoplasnm.
-S:pl'e‘e_n: fsct-ive lymphoid follicles were present. ©Small numbers \_oi‘-‘ mernRi ey
orytes were present within the red pulp. On occasion, small foci
of zxtramedullary hematopoiesis were prevsen-;h. Smwall numters of

macrophzges within the red pulp contained a yellow tc brown granular

4

L pigment within the cytoplasm.
Kidney: OSome of the proximal conveluted tubules contained globules of

eosinophilic debris. The epithelial cells of the proximal convoluted

719
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tubules were somévhat swolléen and granmilar in appearsncé. 'R:a_'z'ely-,

intranuclear inclusions, which were granular to cropiet formaticns

snd a light oranze to a “ight pink in A_c':olor, were cb-se"r“}e:;-':,-. Simiiér
inclusicns were observed rarely in thé nuclei of Sisgtal ccr‘;;ﬂ.'o}lxttezui'
. tubules. The distzl convoluted tubules containesd c.é;stl,',-_ :

was rather homogeneous and eosinophiliz.

Adrenal: The cells in the zona fasciculata --_v':ér.e Tinely vacuola'tsé.

T_e:st,i,s':' Spermatogenic activity was moderste.

Bone Marrow; The femoral bone marroy was ?opulaj:aé by moderazie numbers

- . _ of mc;gakaryocytes and numerous hematogenic elements of toth the myeloil

and erythroid series. 'Both of the latter seriss exhibiiad raturing
) .

e Saasa e~

el

forms, The sternzl bone marrow did not Aiffer from the farersl

MaErrow.,

large intestine, and bone.

100 PPM
Male Rat o, 58-831

Gross:
Liver: The liver exhibited a mottled surface at necropsy.

Mieroscopic:

Thyreid: No section was available for examination.

lal o 3
o
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w: Small foci of lymphoreticular elements were present around some of

vt

ths lerger bronchioles. One of the 1azrg‘er’ véésels .containe.é. -1 rétﬁér
extensive mineralized plague that occupied the intim' and par*. of the : L
me«iz}a, The lung was siightly congested. |

‘Hegrt: One small foeus of myocarditis was observed within the wall of-

@ right ventricle., Inflammatory ..céll.s vere ,predcminantlyv 1ympho<:y§’§s

Iiver: A considerable amount of blood was present within ﬁthé' sinusoids.
Small foci of lymphccybes were present vxii:hinlvthe' parenchyms of the
liver and occasionally around the'ﬁbhz;f‘al triags,

Spleen: Active lymphoid follicles were present. Moderate numbers of
macrophages within tﬁhe red pulp contained a granmilar yellow to yellow~
‘brown pigment. Small murbers of megakaryocytes were present within
the red pulp. Swall mumbers of foci of extramedullary hematopoiesis
were present, usually just bengath the capsule. '

Kicdaey: Moderate numbers of cells of ‘the proximal c.om.ioluted tubules
contained a yellow to yellow-brown granular pigment within the cyto-
plasm. Some of the proximal convoluted tubules exhibited alteration
of the epithelium, .ch_aracte,rized by vecuolatior, increased eosinophilia,
and sloughing o‘f the cell into the lumen,

Adrenal: .A considerable number of the cells of the zona fasciculata con-
tained vacuoles.

Testis: Spermatogenic activity was moderate.

el

Bone Merrow: A small amount of fat within the femoral bone marrow. The
hematogenic elements consisted of moderate numbers of megakaryocytes

s and numerous maturing elements of both the myeloid and erythroid serics.

~ L
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The sterral bone marrov contained moderate amounts of ;"."a?s._ . Hemutoganic
elements consisted of moderate mumbers of megakaryocytes and rmamerous:

meturing forms of the myeloid and erythroid cells, = . ) N |

The following organs were within the limits of oxpected bistoloris appearancst

brain, pituitary, spinal cord, stomach, pancreas, small intestine, lurge in-

testinegignd bone. : ' T i

. 100 PRy
Female Rat No. 58-E77
Gross: K

o gross alterations vere observed.

£

Miecroscopics

Thyroid: This gland was composed of follicle$ varying from smil te larse
which contained homogenecous epsinophilic colloid Elnii.’e."',lieh uu:: lined
by squamous to cuboidal epithelium. This giand would be c’la.ssii‘ic-x
#s moderately active.

Imng: The major bronchioles were surrounded bty lymphoreticulnr agsreates
which had infiltrated the mucosa in many parts. The rewiixﬁ'i'er of the
lunyr was without significant alteration.

Livers: S‘ veral small foel of extramedullsry hemztopoiesis were eontained
within the substence of the liver.

Spleen: ~ Aetive lymphoid follicles were present. Small numbers of megakar. -
ocytes ‘were present. Small foci of extramedullary hematopoiceis were
present. A moderate number of macrophages in the red pulp contzined

a yellow to brown granular pigment within their cytoplasm.

15
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Kidney: The epi’.chAcl_ium of some of ’che proximal ‘convpli;t.e_d tubu:l_.es was
swollen and em;_b'ited some vacuolation. 'Ka.i‘ely., nuclel .6}f:"ﬁi_ese cells ' y
centained inclusions which were gramular or .dr,oplef in formation and
ususlly pink in color. Occasionally, the distal convoluted tubule
et : o .
and %gllecting; tubules contained eos'iuc‘_.:_hil_i.c.homog..e'nebus cast ma;teztia%?g%
Most of the glomeruli app.ea’red to be somewhat atrophiE w:th the urinary
spaces dilated. Some of the .collect;ing tubules eontained hemoglobin
custs., A - i '
Adrenal: Mest of the cells of the zona fasciculata contained cytoplasmic
vacuoles.
Ovarys Graafian-fdllicles.;n& few atretic foiliclgs were present.
Bone Merrow: The femoral bone marrow contained some fat. Hoderate numbers
of megakaryocytes and numerous maturing elements of the myeloid and
erythroid series were present. The sternal bone marrow contained small

amounts of fat. ZIarge numbers of megakaryocytes and maturing elements

of both the miveloid and erythroid series were present.

Tne follewing organs were within the 1limits of expected histoloric uppearances
‘brain, pituivary, spinal cord, heart, stomach, pancreas, sma_]l intestine,

lé.rg‘e intestine, and bone.

100 PPM
Female Rat Mo. 58-878

Grosss:

‘lo grozi alterations were observed at necropsy.

R s
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Microscopies ‘
~Pi£uitary= Several small nodules of :hypert.rqphic cthMPhob.e-s; g
Thyroid: This _gi’aﬁd was composed of small, :me-diﬁxd, ..and‘,lar_ge follicles |
. -which con@ined a rather homogéneou_s .éb.éihgpﬁilic co‘il,qﬁ..._ | Tbe ,
.epi_thel:ium lining the follieles varied from ;sgugmoﬁé to a 'p;tmni:
cuboidal. The appearance of this gland wéul_& pla(‘;,e it in the low

-

to moderate active category. o _
‘Spleen: Active lymphoid follicles were present. Mgilerate amounts of
br.éwn to yellow-brown pigment were contained within .macrgphaggis within
the red pulp., Smell mmbers of foci of erxtramedullary hematc;jéoie<si_s
" were present within the re;i pulp. $Smell numbers of megaka;ryoc_yte-s
| were present. |
Kidney: Considerable estasia and filling of some of the collecting tubules
with homogeneous eosinophilic _p,foteimcéous material. The epithelial
eslls of considerable numbers cf the proximal convoluted tubules ex-
'hi:bi't:ea‘ ,swelliﬁg ; losg of brush border, and cytoplasmic vacuolation.
Rarely, intranuclear inclusions were observed that 'Weie bright pink
in Asi_::ainiug color a.nd were gramilar to droplet in appearance:
Adrenal: Considerable numbers of the cells of the zona f_e.«s.cicﬁlat_a. con-
teined cytoplasmc vacuoles, |
Stomacn: A 'siig’ht amount of hyperkeratosis.
Ovary: Several Gré.afian follicles were present.
Bone Mazrrow: The femoral bone marrow contained considerrble amounts of

fat, The hematogenic elements consisted of moderate nunbers of

RN
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regakaryocytes and maturing elements of 'oéth the .n‘grékofi‘d and erythroid
series., The sternal bone marrow coniﬁ.,a:ine,c.i' less fat then the féax‘;:ors;j_ :
oone x‘nar_r.ow_.. Considecrable numbers of megakai:y.ocyt.ezs were pvrgs;cir.i; as =

w-x: numerous developing forms of the myeloid and erythroid series.

The following org&s were within th_ellimi't-s‘ of expected hi,st.oléﬁaiﬁ appearar'ce B @

‘prain, spinvl cord, lung, heart, liver, ,paﬁc,reas, ‘small intestine, large

intestine, and bone.

100 PPM
Female Rat No. 58-879

Grosss:

Ho gross alterations were noted at necropsy.

2

Microscopics

Brain: Small -fo.c'i of fresh 'h~em§.1'rha_ge within the brain stem without
currounding ‘reé.,cti_on-. |

Thyrcid: Small, medium, and large follicles containing homogeneodus ~eo;§ix;0-
philic colloid and lined by low to plump cuboidal epithelium. This
zland was in the state of low to moderate activity.,

Tung: ©Small hodules of lym:pho;re;tic‘ula‘r hyperplasia at the ,i,evel of the
larger bronchioles. The alveolar walls were glightly thickened from
hypertrophy of the septal cells. ' ‘

Liver: A small focus of necrosis was present within the substance of the
liver sttended by infiltration of m~non.uclear cells. Occasional smll

fecus of vacuolated hepatocytes.

Q2
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Spleen: Active lymphoid follicles were present. Considerable nu_inf'ex:s’ of
mezaksryocytes were scattered throughout the spleen. Moderate ahount 3. -
. . re

416 b S e b T b bl VR R TR A«

of browm to yellow-brown granuler pigment were contained within macro- -

phages of the red pulp, Considersble nuwmbers of foci of extramedullary . ..

hematopoiesis -wer@presen_t, o , o ) ' o : ?ﬁg@ _
'Kidney: Most of the proxiwal convoluted tubules exhibited at least tome . {
“vaewolation in the cyt.oplésm.. These cells also exhibited some loss 3

of brush border and slight hypertrophy. Eosinoggxilig mé;perial was

often contained within their lumen, The cortex was slightly congeste

as was the medulla. Co
Adrenal: -host of the cells of 'the zoms fasciculata contained vacuolated
cytoplasm. AA '
Stomach: A slight amount of hyperkeratosis.
Ovary: Small numbers of Graafian follicles and several of coxfpéra ,l\;tea
were present. | |
Bone Marrow: The femoral bone marrow contained considerable amounts of

fat, ‘Moderate numberé of megakaryocytes :e,md hematogenic elements

WA BRSNS AR Db . e 0 - Ve

ver's present. The erythroid and myeloid series were represented by
maturing forms. The s#éfna‘l bone marrow contained some tat. ;I‘he
‘hematogenic elements were represented by moderate mumbers of mepakary-
ocytes and considerable numbers of maturing elements of both the

erythroid ond myeloid series.

The following organs were within the limits of expected ‘h.i-smio_gic appearance: |

pituitary, spiral cord, heart, pancreas, small intestine, large intestine,

AN ERIREINEINR \ R TR

and bone. )
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+ ‘ 100 PR
Female Rat No. 58-R80 ‘
Gross: | /
o _,a;f_oss alterztions were noted =t necropsy.
Mi~roscopic: &
Thyroid: The small specimen submitted for examination bans::i#t._ed of sxnall
to large follicles that contained a homogeneous go,sinéphﬂic e‘.c;ﬁloid
2nd lin2d by squamous to low cuboldal epithelium. The activity of
o this gland would be placed in the low category.
Lur;f;: The alveolar walls were moderately thickened by 'hypert,rc)phy of“the
septal cells and a slight influx of mononuclear cells, predominantly
* ' lymphocytes. Some of the alvecli contained eosinophilic fiﬁr.illar '
T material, most probably fibrin. Sone free fresh blood was present
) within the alveoli and bronchial Iumens.
Liver: Small infiltrations of lymphocytes around many of the portal triads;
Small foci of extramedullary hematopoiesis were present.
Spleen: Active :lﬁphoi_d follicles were present. ILarge amounts of & brownish
to yellow-brown pigment were contained within macrophapes of the red
_ pulp. A moderate number of small foci of extramedullary hematopoiesis
s were present., Small number's_ of megakaryocytes were present.
¥Kidnsy: Moderate numbers of collecting @:u'bul.e's ¢ontained an eosinophilic
5 , homogeneous proteinaceous mate;rial. | Some of these tubules were quite
. distended and filled with this material. The epithelium of consider-
) able nmx{bers of the proximal convoluted tubules was hypertrophic with
F : .
e
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¢ loss of the brush border, slight acuolation, and slight increased
eosinophilia of the c¢ytopilasm. Some of tae epithélié]% cr-lls :‘.-i,ér.é" s
distinetly ebs.in,op’hilic and undergoing degInerstive é‘@‘\"’ n,;es .
Adrengl: This '_gland was quite unifoﬁnly\; severely com,ested throuc‘xout
~ One nodule of hyperpﬁsﬁia was pr'g's.eﬁt_ within *;hg.z.oni. fc.sclculata »
There were a few small nodules of hy‘pai::rdphy of the c.e,'lis in t’n.e ﬁona
fasciculatz also. | -
Ovary: Matunng Graafian follicles and .CO,rpora:‘%iut.aa were present.
Bone Marrow: The femoral bone marrow contained some fat. The hematogesic
elem;its consisted of moderate numbers of ;me,ga;kazjy.oqybés ané nuMerous @
‘developing myeloid ané. erythroid elements., Tha sternal vone mMArrow
contained small amounts of fat. ‘Large numbers of megakaryocytes were
present as i!er-e numerous elements of the ryeloid and erythroid series.
The following organs were within the limits of expected histolozic éppéa_raiicc.:
- bz;.ain,' pituitary, spinal cord, heart, sf_on;ach, pancreas, small intestine,
large intestine, and bone. “
100 PPM
Female Rat No. 58-881
\ : G'ros's-_:
\
. ‘No gross alterations were observed -at necropsy.

Microscopiec:

Thyroid: Smell, medium, and large follicles comprised this gland. The

P ©0lloid was of an eosinophilic and fibrillar to granular in appearance.
~eag
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“hé épithelium-lining the fblli;ies was squamous in thg‘largef fplli¢;ps
and teonded toz;rard a plump cuboidal in the smaller follicles. The activity
of this gland would place it in the slight to mge;a.tgmge, :

Lung: Slightly congested. Most of the alveolar walls wiere :'.s:.l;ig-h;tly thicK--
¢ned fmbm:hypertrophy-of the septal cells, ﬁhe congesti§n, and-végy
sw21l numbers of infiltrating lymphocytes » - .

Li»vei-r: The sinusoids were c;uite dilated. A conside;;ahle amou.nt of a
Lomogeneous eo.si,nophii'i.e pﬁcteinac.caus material was pregent at the
central vein. , : .t

Spleen: Active lymphoid follicles were prese;xgé.. A moderate amount of
brovn :co yellow-brown granular pigment was contained within macrophages

&
of the red and white pulp. Small numbers of megakaryocytes were

present as were 'smaii mumbers of extromedullary hematopoiesis,

Kidney: Moderate numbers of glomeruli were slightly atrophic. Some of
+the 'colléctir}g tubules were dilated. The epithelium of a smzll number
of the proximal convoluted tubules was swollen and siightly more eosing-
philic '.f;hah normal. Occasionally, individual epithelial cells within
the tubules exhibited degenerative changes and rarely necrotic epithelinl
cells were obierved..

Adrenzl: A moderate mumber of the cells of the zona fesciculata contained
cytoplasmic vacuoles,

Ovary: Tumbers of developing Graafian follicles, corpora lutex, and atretic

follicles were jre-s.ent-.

o~
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Bone Mzrrow: Considerable amount of fa£ was _pre'sgrit‘-x—(i’.c.hin ‘_t'he_:i‘ex_nroml‘
bone ‘mar‘r,ow_.' Hematogenic elements consisted cf modéraft’.é' ﬁmb.ﬁe.rs of
megakaryocytes and dev,e;léping forms of both the 'nv;\,réloid" and -é‘x:rt.hroia .
sgz,ries. The sternal bone mafrow consisted of mcder.a-té .aﬁ;o_.unt-; of 'f-at‘,
moderate numbers of megakaryocytes, :gri.d numerous ﬁévelép_i'ng.'ﬁoms of ‘

both the myeloid and erythroid series.

Ths following organs were within tkﬁ limits of expected histologic appearances

brain, pituitary, spinal cord, heart, stomach, pancress, small intestine,

* large intestine, and bone.

1000 PPM
Male Rat No. 958-927

Gross:

No gross alberations observed at necropsy.

~ ‘Microscopic:

Pituitary: Small numbers of the chromophobes contained large vecucles v1tl~
in their cytoplasm.

Thyroid: The .;t‘:o'lli;:les comprising ‘this gland were of v‘ariou-s sizes; how-
ever, the epithelium lining the individual follicles was most commonly
cuboidal in appearance. The colloid was eosinophilic and quite homo-
geneous in character. The hist.qlo_gic ,aPPe_arainc_e of this ,giaxid placed
it in a moderate active category.

Iang: The lung was moderately congested. Alvedlar walls were thickened
from hy:pertroph& of the septal cells, influx of lymphocytes, and the

congestion. Nodules of lymphoreticular elements were ectentrically

DUP040014143
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pleced sbout some of the bronchicles and blood vasculature and, in

' scme cases, these nodules invaded the wall of the brénéh}iple,s and in-

velved the epithelium. ' : LT s

Liver: Small feci of lymphocytes scattered throughout the 1ivér with larger

rumbers at the portal areas,

Spleen: Considersble amber pigment in macrophsges of red pulp. -Siight

gmount of extramedullary hematopoiesis., Iarge number of active

follicles.

Kidney: Small foci of lymphocytes were scattered throughout the section

of kidney exaxgined and constituted a focal nonsuppurative chronic
inf‘l&mnatiqn.‘ Some: of the glomeruli were ﬁypercellular. The Bowman's
.,gapsule-‘s -surroundi‘né these glomeruli were, on occasipn, .thi.ckened due
te increased thickness -.of‘ the basement membrane and, 1n other cases,
du2 to hypertrophy of the lining epithelial cell. Most of the proximal
convoluted tubiiles contained vacuoles within the cytoplasm of the
epithelium, 'A $mall number of '~§he nuclei of the :ébith_elial cells
lining the "_proi‘cﬁna"l convoluted tuﬁule.s‘ contained orange to red
inelusion material. Soms of these inciu’sion bodies app_ear_ed_‘a:s a homo-~
geheous droplet; whéreas others wei‘e quite granular in_.a_p'_pe,amncve_. :

In either case the chromatin was marginated around the edge of the
nucleus with 1 fairly distinct halo immediately surrounding the
inclusion, A considerable mumber of both proximal and distal con-
voluted tubuleé contained faintly eosiﬁo_p’hilig homogeneocus cast

raterial. A small number of the epithelial cells of the convoluted

1SN
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tubules comhalned ‘eytoplasmic granules that were yellow to ororn in
color. Some cells of the proximal ,onvolutea tubules were up ’co tnree

tmes normal sue ané conta:.ned large vesiculatnd nuclei. On occa i ‘

.’/‘

an epithelial cell contained eosinophilic rat‘h.er homogeneous material
et was probably protein.cecus. ' '
*étonrach-: Slight inflammation of muscularis by small n@b..ér-s of neutrophils’
and lymphocytes, . . '
Testis: The spermatogenic activity was norma.l and moaerate.
Bone Marrow: 'fhe femorel and sternal bone marrow was very ceJ_lp.lor znd
" contained large numbers of megakaryocytes and of cells of the
erythroid and myeloid %eries. Maturing elements of both the imyelois

and erythroid series werw present in large numbers.

The follpwing organs were within the limits of expected hist.dlogic appearances:
brain, spinal cord, heart, adrenal, pancreas, small intestine, lerge intestine,
ani. bone.
. ‘ 1000 PRM
Male Rat No. 58-928
Gross:

Ro gross alterations were observed at necropsy.

Microscopic: ,
Thyroid: Variably sized follicles comprised this gland. The epithelium
was mainly of the low cuboidal type, and the colloid was of a faint
eosinophilic staining quality. The histologic appearance .o,f this gland

would place it in a moderately active category

DUP040014145



L a3

"

- 51 =

Tung: The lung was moderately congested. The alveolar walls were thickened
by the congestion; accompanied by "hypértnophy ,,of‘t‘he sep_ta;{l.: ‘c‘ell-.s;
and a moderatelyxhe&vyuinrlux of Zymphocytes. (ka.of'thellgrg§f‘vé§scls
near the hilus of the lung cqﬁﬁaiﬁ%ﬁ{a.mineral plaéue:wiﬁﬁin?ﬁhe ihtim%,'
& Tecus of lymphéreticular hyperplasia wa$ present %ithin thé Qﬂi}
of the bronchys znd some lymphoid cells had invaded {bevéﬂbﬁucosa20f
that bronchus. Scme Alvedlilwere emphysematous and pﬁhér;i;oﬁtéined
& fibrillar eosinopkilic material. | T

Heart: An ocecasional sm:sl focus of mpcardié,l deg.eneraticzi vas i)resént
within the papillary muscle nth ﬁymphocyfbes;z, and o.cé.as'ionai nast eells,

Liver: A slight ampouut of portal fibrosis and biliary hyp‘er’pla_s'ia within
the substance of the liver. These alterations were‘uﬁaSSpciated with
inflammztory reactions. Several fairly large cysts were present within
sukstance of féne liver. The etiology and ccf).ntents of these structures
were not present within the section examined.

Spleen: Moderate mubers of active ILymphoid follicles were present. Small.
foci of extramedullary hematopoiesis were present. Moderate mmbers
of megakaryocytes were present. Small amount of 2 _go_lde‘_'n' browvn to
yellow pigment was contained within the cytoplasm of macrophages
within the red pulp. ' "

Kidney: An occasional glomerulus was hypﬁerce‘ilular and had ra.rely under-
gone sé}erotic changes. The epithelial lining of thevparietal léyer
of Bcwﬁan‘s cap#ulé was hypertrophic in some areas,.énd'the associated
basement membrane lwa.s thick‘e_nea,' Considerable numbers 'o,f proximal

" convoluted tubules contained faintly eosinophilic globular material.

-
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A moderate nunibér‘ of these cells Wwere enlerged three t:unes the normai
size and contained véry large, vesiculatedé muclei. Th‘evi:yt:op‘ilasm of'
Vthe epl*'helial cells linirg these tub.xles ¥&s on odca ion vacuolu*né s
&nd the nucl.,ei of & considerable murbver of t‘h-e-se cﬁll’s conta‘ire-" z.r- |
clusion bodl-m. These bodies varied J',.'.. sizée end share a!nd .1nctor1c.7
‘properiies. The smaller ones vere »gra‘nul&r &nd .famtly eosinophl..

. and possessed an orange casty whereas, the . .e.rg,ev' ones. o*’t ey, -_s.s.z,nse;é".
an angular shape and were faintly eosinopi iilie, ﬁ'mo.&.er.,&te nwrber
of these epithelial cells zlso con 1tained & gramil&r nlgmerxt which

was brown to yellow in color. Regeneration of the tubular en:.‘thel"w“
was observed on oc.casi.on. A moderats amount ¢f connective tissue
hyperplasia was alsd presevr" througno xt the section bbsenre.é.g however,
the incidence of ini‘,lam‘natmn was low. .

Adrenal: The cytoplasm of the celi.s of the zonz zreuata was uniformly
Yacuolsted. The capsule of this orzan uas r{a.ther“ i‘z;z'e;ul‘e.i and hai
a roughened appearance, o

Testis: On 'occasiou, tubules contained nre,curs.or_s to spermato:oa\ which
were mainly "loughed secondar" spers toc:"!:es,. The other tub.;les ex—
hitited normal and moderate spermatogenic a.ctinty.

Bohe Marrow: The femoral bone marrow ccntaired a moderate amoun® of fat.:
The hematogenic Aglement.f.s were quite well populated, however, with
considerable numbers of megakaryocytes snd maturing forms of both
the erythroid and myeloid elemerts, The sternal bone marrow a.lso
contained considerable numbers of fat. Moderate ntnﬁbex*s of megakary-

ocytes were present as were maturing elements of both the myeloid and

r()’?’
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erythroid series. The latter series were not as densely populated

N

as observed in the femoral bone marrow.

The following organs were within fhe'limit's of éxpec't:.ed 'hist,élbgi‘g .Ai)pé&razmcﬁi
brain, pituitary; spinal cord, stomach, pancreas, small intestine, large '
_intestine, and bone,
1000 PPM
Mdle Rat No. 58-929
Gross: .

No gross alterations were observed at necropsy.-y -

.Miéros.cop'ic: o

Pituitary: Some groups of bas.'ophi“l's appearg? to be _,s'lightl:,‘r hypertrophic
with small vacucles and strands of basophilic material throughout
the cytoplasm. Small numbers of these cells contained very large
single vacuoles within the cytoplasm,

Thyroid: The section of thyroid examined contained variably sized fel-
licles which were lined by very low cuboidel epithelium. Activity
was low. N o

Lung: This ti-s#ue wa.s moderatély congested. COne bronchus was guite severely
involved with a falrly large nodvle of hyperpiastic lymphoreticular
elements. The outer zones of this lymphoid tissue contained cells
of hyperchromatic nuclei, evidence of mitotic activity, and some
exténsion from the primary focus intp the surrounding lung p@renchwa..

The epithelium lining of the bronchus was extensively infiltrated with

.~

the lymphoid cells and some neutrophils. In some areas, the epithelium

L
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vas destroyed or removed by the underlying influx of lymphold eells.,

Alveolar septae were thickened from'hyperti'bphiied septal cells, lymph-

_ocytes, and small numbers of neutrophils. In some ..ar&és,v ,.an‘, .éb;iiklo; -
philic fibrillar material was also deposited within the al*{eblar walls.
Heart: A .sm.ali!. focus of myocarditis was present within the .subépicar-&lﬁmﬁ,
- The AV valve of the left ventricle had undergone s,_light 1yroid degeﬁ—
erztion. These ‘cha.n‘_ge.‘s had ,re‘s.:ulted 4in the hear'c *}'E..l:vé b"ecdming' tﬁigker-’ ’

Spleen; Moderate numbers of active lymphoid follicles were preséent. Con~

siderdble numbers of macrophages within the réd pulp contained = brown
to yellow granular pigment. Erythrophagia was common 1n the red pulp.
Small foci of extramedullary hematquies?i_s were present , espeeially
under the capsule, Small nuxbers of niegakar‘xocy‘be;s 'v;,ere pre;»;ant within

the red puln.

Kidney: Scme of the glomeruli appeared to be hypercellular znd somewhat

swoller. The parietal layer of Bowman's capsule wes often thickened

due to hypertrophy and hyperplasia of the epithelial cells. Some of

&

epithelial cells ‘li-ning the proximal convoluted tubules were wnder~
going degenerative changes exemplified by an irregularly affinitive
for eosin, hypertrophy of the cell; and a de;‘i-n-ite granularity fq the
cytoplasmic content. The nuclei of many of 'thése cells contained
variably sized eosinophilic droplets. 1In some areas the -epithelium
exhibited regenerati'}e changes., Some of the cells of the proximal -
convoluted tubules were enlarged and the nuclei were tremencdously

enlarged and contained three to four of ‘the eosinophilic¢ droplets.

ra ] g .t
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Iuelei of the distal convoluted tubules contained, on occ'asionf, sn:::.lar
droplets as vas observed in the nucle:L of the proximal tubules; hbw-—

N

srer, Aegeneration of the distal tubules was not as ccmmon]y ob ev*'ﬂ:f} ya
s In the proximal. Hany of the proximal, distal, and collecting

+ubules contained various amounts of an eosinophilic. homqgeneous to

rranular materisl. An occasional collecting tubule was, dllated &rd,
in one instance, the epithelium was very hyperpla.stic. - L

Adrensl: Small ,nrmbe: of the cells in the zona ,fa..,sc,icula.ta were vacuoluted,

Pancrezs: 1In one focus & gnode‘rat.e amount of matuge fibrous .conﬁective tiszue
wag present ‘dividing and surrounding some acini of the pancreas resulting
in atrophy of these. ,A group of isleth of Langerhans was also separ-
ated by considerable amounts .of the fibrous connective fissue,,

Testis: Small numbers of tubules exhibited a general suppression of the
sperratogeric activ'ifc;y characterized by fewer pumbers of maturing
.spe-métozoa and fewer mmbers of primary sperimatocytes. The germinal
epithalium was uraffected in the section eramined.

Bore Marrow: The sternal and femoral bome marrov contained a. smali quan-‘,‘,ir;y
of fat. The hematogenié elements were numerous with large numbers

| of megakaryocytes and _jnaturing elements of both the myeloid and

er:;throid series.

The following organs were within the limits of expected histologic appearance:

‘brain, spinal cord, liver, stomach, small intestine, large intestine, and bone.
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' CONTROL 3
Male Rat No. 58-463 (Continued)
" GRS . MICROSCOPIC
Tiver: Liver: s
No alterations deseribed. Slight pericholangitis characterized by
infiltration of mononuclear inflammatory cells
into thejpértal areas.,
Heart: Heart: _ |
No alterations .des.cx;ib.ed.. -Slight congestion.

Slight myocggaitis invelving the tip of one of
the atria characterizgd’by infiltration of
+the musculature by inflammatory cells, pre-
dominantly lymphocytes accempanied by -svl'iyg‘nzt
edema and minimal congestion. V

Moderate focal and linear myocarditis involvirg
both walis and inter}entricula;.septum
characterized by & slight degeneration of
._m&oca:dfig.l fibers accompanied by infiltrations
'o,f inflammatory cells, predominantiy 1ymp‘u§c_yt.es
and some edema.

Kidney: Kidney:
. No alterations described. Rarely a deposit of ‘mineral within the
collecting tubules of the papilla.

a Ocecasional collecting tubule contained an
eosinophilic fibrillar to homogeneous cast
material.

3 Minimal amount of a &e,llow to brown granular

pigment within epithelial cells lining proxiras

convoluted tubules.

Falha Xal
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CONTROL
. Male Rat No. 58-463 (Continued)
gmoss . |  wcRoscorre |
| Minimal hyperplasie of pelvic e}')lthell‘l.’"J .
Slight congestion. ‘
Miniral interstitiel nephritis characterized
by focal infiltretions of ﬁpncxzuclear $nilgm-
matory cells. '
‘Spleen: Spleen:
Yo alterations described. Moderately hlg}l lymphoid activity.
Moderately large amount of a yellow to rown '
granula> pigment within macrophages. .

" Moderate reticuleendothelial activity.

Moderate extramedullary hematopciesis.

Pancreas: : Pancreas:
Ho alterations described. Slight amount of 2 yellow to brawn gramular.

pigment deposited within intersiitiesl cells.
Duodenum; . Duodenvms |
Ijo slterations described. Minimal focal nodular lymphoid hyperplasia
within lemina propria.
Slight infiltration of lamina propria by

mononuclear inflammatory cells along with

minimal numbers of eosinophils.
Minimal congestion.
Slight mitotic activity of epithelial cclls

in mucosa.
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. CONTROL - |
Male Rat No. 58-463 (Sontinued) - :
_oROSS | MICROSCOPIC
¥ . ‘ ' _
Colon: . Colon: : : B
‘HNe alterations described. No tissue available for séci_:La;.dn‘ing oi histologic
| | examination. C
Testis; ‘ Testis: ’ \'
No alterations described. . Spermatogenic activity normal ;ina moderately
high. o '
Occasional tubule contained one to Ssveral
moncnucleaij -spemtozpal pre.cufs._o_rs.
Bone Marrow: Bone Marrow:
Fo alterations described. : | Moderate number of megakaryocytes.

Moderate nunbers. of msiuring elements of both
myeloid and erythroid series.

Hematogenic activity appeared moderate.

. The following organs were néit’h,er deseribed grossly mor ﬁemarkable microscopically:

brain, pituitary, spinal cord, adrenal, stomach, and bone.

"y
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CONTROL
) Mele Rat Ho. 58-46k :
~eross | MICROSCOPIC
Thyroid: Thyroid: _ i
No slterations deseribed. Small, medium, and large follieles. -

Colloid light eosinophilic and hbmag,e?r.-éoﬁ.s
to granuler. ‘ ‘
Epithelium varied .fro;n‘ sqQuamous iﬁ ‘the iafger |
to fairly tall cuboidal | .thte smaller
f.oili,c.l.,es .‘

Activity moderate.

Tung: ‘ _ Tung:

No alterations described at Moderately severe chronic riurine pneumenia
;n,evcropsy; h_oy.evez:., after - characterized by infilbration ard ‘hyyerp‘lé.&é
fixatio_n cystic-appearing of lymphoreticuiar elements in the pe_ri’brcnchiail
structures present on the and perivescular tissues with extensicn into
surface. - tlie parenchyma, .a_,cc.a::panie& by slight hyper-

plasia of the alveclar ‘s-eptaj.i cells.

Slight collapse of adjacent lung tissue.

Alveolar walls focally thickened by the Lyrer-
plasia of the septal cells along with minimal
congestion. |

| Slight emphysema.

Minima) amount of a yellow to browx{ granular
pigment within macrophages asseciated with
the Iymphoid infiltration and alsc occ:?.sic::?._li:."

within septal cells in parenchyma.
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- controy, D - i
Male Rat No. 58-L6k- (Continued) - : .
Liver: Liver:
o alterations described. 5light pericholangitis cha;-aéteri:ed by
infiltration of portal areé.s,by mononuclear
inflammatory cells. . B -

Kidney:

No alteraticns described.

.Sp'leen.:

flo alterations described.

Kidney:

Slight congestioni

Moderate amount of a yellow -to brown granulir
pigment within so.m.e epithelial cells lining
proximal convoluted tubiles.

Slight focal interstitial nephritis charéctc;’ized
-‘by. infiltration of menonuclear inflammatory
eells. |
Rarely & collecting tubule dilated and contzined
& homogeneous eosinophilie cast ma*erial.
Rarely a tubule contained a concentriecally
laminated basophilie material, possibly
mineral deposit. | |

Minimal chronic pyelitis characterized by
infiltration of”the subpelvie epithelium by
‘mononuclear inflammatory cells.

Slight congestion.

Spleen:
Moderately high lymphoid activity.

Moderate extramedullary hematopolesis.

272
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CONTROL o
Male Rat No. 58-U64 (Continued) . ‘
GROSS __MICROSCOPIC '~
Slight retic*i;bend.othcl‘idl activiwy . -

Stomach:

o alterations descrit :d.

Duodenum:

Ho alterations described.

Colon;

No alterations described.

Testis: .

No alterations described.

Bone Marrow;

No alterations described.

Moderate amount of a yellcw to brown gramaiay
Pigment within n:écropha,geg. - .
Stomach: ' |
:Sli,g'hfc a.motmt of flbrous ﬁconnec’hvive tissue
within deeper portions of mﬁcosé accompanied
3

by minimal dilatetion of glands and some

atrophy of the deeper glands.

Duodenum:

,  Slight infiltration of lamina propria by
monoruclear infle.m‘tory cells, accompanied
by & few eosinophils.

Minimal congestion in rmucosa.

Siight epithelial mitotic activity.
Colon:

Slight congestion.

Minimal epithelial mitotic activity.
Testis:

Normal spermatogenic activity znd moderately
high.
Bone Marrow:
Moderately large numbers of megakaryocyles.
Nunmierous moturing elements of both myeleid

end erythroid secries.

Activity moderately high. 273
DUP040014156}
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CONTROIL,
Male Rat No. 58-46L (Continued)

oross | . MICROSCOPIC

The followirng organs were neither described grossly nor remrkable nﬁ.cro‘scoiﬁcé.lly: 7

‘brain, pituitary, spinal ¢ord, adremal, heart, pancreas, and bore.

fosit
r-'-v!_Y
‘l
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CONTROL ,
Male Rat No. 58-L65 - : :
oross 1 __MICROSCOPIC
Pituitary: ' Pituitary: R SO
o alterations described. No section availsble for exeminstion.
Thyroids » ' Thyroid:
Ho alterations deseribed. Small, medium, and large follicles throughoit.

" £olloid light eosinophilic and quite homogeneous.,
Epithelium low cuboidal to cuboidal.

Activity moderate.., -

Lung: Tung:
Greatly distended and postcaval Section examined severely altered by inflam-
lobe had smzll abscess, _ ‘matory changes characteristic cf advenced

stages of chrenic murine pneumoriz cermlex

and included septal cell ‘hyperpia‘sial, bron-

[ T

chiectatic abscesses, peribronchiclar and
perivascular 1ymphorg:b-i.culaz; infiltratior:s
and hyperplasia with compression of adjé’c,ent
parenchyma.
Slight congestion.
Slight emphysema.

Tdver; _,'Live:,‘:

No alterations described. Moderate reticuloendothelial hyperplasiz.

Moderate extramedullary hematopoiesis.
Slight pericholangitis.

Slight bile duct hyperplasia.

DUP040014158;
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CONTROL :
Male Rat No. 58-k65 (Continued)

oross | wcmoscoric

Heert: = Heart:

o mlterations described. Slight congestion.

Minimal focel "mypca.rditis Eﬁdracferizé.d by
infiltrations of ';monpnuf;‘le‘a‘;’r .fin,filé.ﬁmutory
cells associated .:1th smll"n@nbers ‘of swallen
eosinophilic homogeneons mybca.rdial ~fif>ers.

Kidney: . Kiﬁ‘ne‘y: #
lio alterations deseribed. Slight congestion.

Ocecasional collecting tubﬁle slightly ectatic
and conteined a homogeneous bright eosipophilic
cast material.

Minimal focel interstitial nephritis charac-
terized by infiltrations of small numbers of
mononuclear infla.nﬁna.‘coxfj cells within the
éort'ex. .

‘Spleen: . Spleen:

1lo alterations described. “ ' Voderately high lymphoid activity.
| Moderately high reticuloendothelial a..efivity.

. Moderately large amount of ,extmmeau?uazy |
hematopoiesis.

‘Moderately large amount of a yellow to brown
. grapular pigment withinh macrophages.

Stomach: Stomachs:

ilo alierations described. Slight dilatation of deeper glands of mucesa.

[pv.
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CONTEOL E
Male Fat No, 58-U465 (Continued)
* e GROSS ] MICROSCOPIC .
Pa.ncreas_: Pancreas:

Mo alterations described. Moderate amount of 2 yellow 1o browm prena’ar

N _ pignent within interstitial eells.
Duodenum: ' Duodenum: ’

No alterations described. ‘Moderate infiltration of lawina _prop.rid by
A mononuclear mi‘l‘a.rmnatory cells accomparied
by small numbers of eosinophils.
Minimal foesl nodular lymphoid hyperplasia of
lamina propria.
Slight congestion.

Minimal epithelial mitotic activity.

Colon: Colon: ' _
Tio alterations deseribed.’ Minimal focel nodwlar Lymphoid hyperslasia. 1
Mini‘mia._l‘ epithelial mitotic activity.
Testis: ' Testis:
Ho altergtion’_s describad. Spermatogenic activity normal and moderately
high.
Rarely a seminiferous tubule contained moro-
nuclear spermatozoal precursors within the 1 -
Tunen. ' . ]

Bone Marrow: Bone Marrow:

o wniterations descrived. Mouerately large numbers of megakaryocytes.
Numerous maturing eiements of both myeloid

and erythroid series.

Activity moderately high. f-"?

DUP040014160]
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~ contROL
Male Rat No. 58-465 (Continued) . .

. GRoss N L MICROSCOPIC

The follusing organs were neither described grossly nor ‘x"em'a.rka;xilé mibrb_séo?:icam':

brain, spinal cord, adrenal, and bone.

e

~

[
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, CONTROL
S Male Rat No, 58-'1+6§ _ .
GRoss .\ - MICROSCOPIC
Thyroid: Thyroids
o é,lt.erat:ion‘.s described. ' Small, medium, and large ifpllifcl_e-s with t'&:é”.

large- and medium-sized -p;te:i'zm-ir.zatgia.;:}. '

Colloid fairly bright »eos:ihd‘;‘»hil.-‘i,c‘ and gﬁite .
homogeneous. o .

Epithelium -_‘ragz:ié.d from s;gﬁaméus in the lorg
4o cuboidsl in f_éhe .sma-_l.'l,er‘ follicles.

Activity modéraffe .

Ianhg: Tung:
lo alterstions described, ' Slight congestion.

Mirimal chrenic xiuﬁ:ing pheuronia charpcterizel

~ by minimal ‘inftil‘tr,a.tibn'én!i hyrerplasia of
ilynxphoretiéular elements into the _pe;i’::’.s:ul;:.’.'r
and pe_ribronéhial ‘tissues.

Minimal thickening of the alveolar serta by

) ~ ' c;cng'esi:ivon and hybertrqiﬂiy.‘cf sertal celiz
along with minimal infiltration of menanucloar
'inflampatbfy cells (c.o_us'idereil part oft the
murine pneumonia complex).
Tiver: - Liver:
No aiterations described. . Slight pericholangitis characterized by
4 infiltration of the portel areas by wononiclenr

inflammatory cells,

Minimal bile duét hyperplasia.
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, CONTROE
‘Male Rat No. 58-466 (Continued)

|

MICROSCOPIC

Heart:

No altprations described.

idney:

llo alterations deseribed.

Minimal focal myocarditis characterizel by
small nunbers (as foci) of eosinorhiliz.
homogeneous, swollen myocardial fibers - -

accompanied by an interstitial inflammotery

reaction and minimal fibrosis.

Minimal congestion. o
Kidney: :

Slight congestion.

Moderately severe changes of rat nephritis
characteérized by dilatation and regenerstivrz
forms of the proximal convoluted tubules ani
of collecting tubules accompanied by an’
eosinophilic homogeneous cast material in
‘the tubules. A o

Slight interstitial inflammation charactarizel

by infiltrations of moderate numbers (i"oc:’.l.':-.-\‘

of mononuclear inflsrmmatory cells.

Slight pyelitis characterized by'.inf,lam".aticn
of the pelvic epithelium by mononuclcaf ,
inflammatory cells.

Moderate numbers of collecting ‘tubu_les dilated

and contained thé eosinophilic cast material.

~n

——
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CONTROL .
. , yale Rat Mo. 58-466 (Continued) .
‘ _GROSS o MICROSCOPIC

%
Spleen:
No alterations described.
Stomachs:
No alterations deseribed.
Ve
- Pancreas:
‘: .

Ho alterations described.

" Slignt to mode;%a.te gquﬁeraiQSqlerési_s- S?.?..-';a,ra:.-
,t,er,ize& by deposition of :i‘it.ardu_s céﬁneﬁct;ive
t,is;s_.ue ;Jitllin the 'glOmerﬁLla;r -tmi"c. wi.tﬁ or

. without thick en'ing of +he pa.rzetal 1aver
of Eowman's capsule a.nd w1th or mthout
aﬂhes;ons of the pariei:al and v:.scera.l J.a.y'e.,.

Moderate amo‘unt of a yellow to brown granuler

pigment wlthln epithelial cells, predcminantly
lining the proximal convoluted tubules.

Slight tubular nep_hrdsis characterized bt
swelling and degererative changes within the

epithelial cells lining the proximal coén-
voluted tubules.
Spleen: _

Moderately high lymphoid activity.

Slight reticuloendothelicl activity.

Moderate extramedullary hematopoiesis.
Moderate amount of a yellow to brown g,ranul_a.r
pigment within macrophages.

Stomach:

Minimal focal gast;-itis characterized by
infiltration of mononucleer inflammatory
cells in the mucosa, focally.

Pancrea.s:
leumal amount of a yellow to brown gv’avul

plgment within interstitisl cells, Ny
- - o

.
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{ CONTROL _
Male Rat No. 58-L66 (Continued)

_GROSS

Duodenums

No alterations described.

Colon:
No alterations described.
Testis:

No alterations described.

‘Bone Marrow:

- No alterations described.

A wrcRoscoPTC’

Duo.denuni:_ '

Moderate fnfilbration of lamina propria by
mononuclear ,in_'f;anina.tgry \cé__ll.s along. with

_ some neu-t.r-..o_philé' ._a:n@ .eOSinbphils, . (Moderate
,eﬁteritis.) ’

Slight mitotic activity 1!1 the epithelium.

C.o_ion: | | ‘

Minimal epithelial mitotic activity.

Testis: ' |

Spermatogenic activity normal and moderately
high. )

Occasional mononuclear spermatozoal precursor
free within the lumen.

‘Bone Marrow:

Smudging :p'reclude_d very critical evaluation;
however, moderate num‘ber# of both myeloid
and erythroid series present; however, degree
of maturation nndetermiﬁabl_e.

Moderate numbers of megakaryocytes.

Activity appeared moderate.

The following organs were neither described grossly ror remarkable microscopically:

brain, pituitary, spinal cord, adrenal, pancreas, and bone.

DUP040014165
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CONTROL

Male Rat No. 58-468

__GROSS

(. croscorc

Thyroid:

No alterations described.

Iung:

Yo alterations described.

Liver:

No alterations described.

Thyroid:

thall, ,mediu‘n.x, ard & few lurge follicles
present. |

Colloid feirly bright eosinopidilic and guitc
homogeneous. V

Epithelium predominantly f’airl;_r tell cuboidul.

Activity moderate,

Lung: _ ' ¢

'Iﬁoderate lesions ..o:_["‘ ch‘roﬁic marineg rneunicizia
characterized by infiltrations and hyverilzsiz
of peribronchial and perivaseulsr lymphoid
elements.

Moderate infiltraticn of macosz of bronchicles.
Moderate focal thickaning of zlveoclar zerta .
by hypertrophy and hyperrlasia of" alvenlar

sépt.al celils.

Slight congestion.

Liver:

Minimal fccal accumulgtions of mononuclear
cells within parenchyma urassociated with
hepatopathy.

Slight pericholangitis characterized by iufil-
't.ra‘lzion:s of portal areas by mononuclear
inflammatory cells.

~n

POk
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CONTROL
- Mate Rat No. 58-L68 (Continued) ,
_oross | MICROSCOPIC
Heart: . Heart: P
' -
Iio glterations desc~ribed. Slight congestion.
- Kidney: : » Kidney:
"One kidney contained small, Slight congestion.
firm granules."” . _ Small numbers. of collecting tubules slightly

.d._i,la.t.e.d and ciontaihed..a homogeneous. eosino~
philic cast 'ma.%?riai. |
Occasional proximal convoluted tubule dilated
and epithelium swollen and vacuclated and
contained variably sized, usually small,
eosinophilic droplets (po;sibly prote_i‘n,aceoﬁ_s).
Oceasional tubule had regenerative epithelizl
cells.
Slight nephritis characterized by infiltration
of the interstitium by monomuclear inflam-
matory cells, focally.
Collzeting _ttfpules in medulla contzined,on
-occasion,a homogeneous eosinophilic cast
material.
Slight hyperplasia of pelvic epithelium. -
Spleen: ‘Spleens
Ne aiterations described. Moderately high lymphoid activity.
: Moderately large smount of a yellow to brown

granular pigment with macrophages.

)

Sk

P
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.  CONTROL
Male Rat No. 58-L68 (Continued) _
. GROSS MICROSCOPIC
& Moderate emount .of extrame&ulia;iy hematopnineic.
Moderate reticuloendothelial ,'acfivi{j', o
Duodenum: Duodenum:

_ No alterations deccribed. Slight infiltretion of lamina propria % z:'xlﬁ:x;o-r

nuclear inflammatory fc_.e,l!,,s and some éb:.i:;cphils..
Slight mitotic activity of epithelium.
Colon: . Colon:

Yo alterations described. Moderate focal vogular Jymphoid hyperj‘lazia

within lemine vropria with exiensior imw
. the nmucosa.
Minimel epithelizl mitotiec mobivity.
Minimal infiltration of eosinophils inzo
lamna propria.
Testis: V . Testis:

" No alterations described. Spermatogenic activity normal and moderateli

high.

Hoderate numbers of tubules contiained lew tco
several mononuclear spermatozoal precursors
in the lumen.

Bone Marrow: Bone 'Ma.rrow:'
Yo alterations described. Moderate numbers of megakaryocytes.
' Smudging precluded critical evaluation «f
other hematogenie elementsi hewever, zyveareld
to be present in moderately lurge nurters,

Activity appeared moderately high.

DUP040014168!
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| CONTROL
Male Rat No. 58-468 (Continned)

eoss | . woroscoere

The follcwing organs were neither described grossly nor remarkable micrbsébpiga‘lly:

brain, pituitary, spinal cord, adrenal, stomach, p’anc_réas; and bone.

236
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* ‘ o CONTROL

Male Rat ]No, 58-469

GROSS

4

Thyroid:

o alterations described.

Tung:
No alterations described.

Liver:
Firm, yellow areas in median

lobe.

__MICROSCOPIC-

‘Thyroid:

Small, medium, étnﬂ large foll,icle."'s.

Smaller follicles ‘pre@mniriatcd.

Colloid 1igi1t e~sinrophilic, |

.I:}p.ithelium predominantly féi'rl_;y t'ail'l. cuﬁoida;lv.

Activity moderately high.

Tung: i

Slight chronic murine pneumonia characterized
by infiltration of the peribronchial and peri-

. vasecular tissues by lymphoreticular elements.

Slight thickening of alveolar septa by hyper-
‘trophy and hyperplesia of alveolar septal c.éll.s '
along with slight infiltration of mononnclesr
-inflmtory cells and slight congestion.

Liver: ’

Moderate ﬁeric‘holangit'is characterized by
infiltrations of moderate numbers of mono-
nuclear inflammatory cells into the portal
areas.

Slight bile duct proliferation.

O¢casional focus of mononuclear cells within
pﬁrcncklmna associated with small numbers of
hepatic cells that had undergone degencrative
and hecrotic alterations.

Minimal fibrosis of the portal areas.

~nn 7
S
e
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. CONTROL
Male Rat No. 58-469 (Continued) _ o
cross | _MICROSCOPTC .
-
Heart: Heart: B

Tlo alterations deséribed.

Kidney:

o alterations described.

Spleen:

Yo alterations described.

Ctomach:

fio ziterations described.

Slight focal myocarditis ,,_-hm.cieﬁz‘ea by
infiltration of the mononuclear cells ond
rebicular cell hyperplasia a.ésqciated 'wi.'c-h
degenerate or necz:ot:‘:c nWOcaflial fibers.

Minimal -.cangest%j?n.

Kidney: ‘

Slight amount of a yellow to browm granular
pigment within some of the epithelial eells
lining the proximal convoluted tubules.
Slight congestion.

Slight interstitial nephritis characterized
by infiltrations of small npumbers of lympho- |
cytes into the cortex.

Spleen:

Moderately high lymphoid activity.

Moderately large amount of reticuloendothelial
activity.

Moderately large amount of extramedullary
hematopoiesis. |
M’éd'e,ratel‘y large amount of a yellow to brown
granular pigment with macrophages.

Stomach:
| Minimal vasculitis characterized by infiltraticn

of mondnuclear cells into the perivascular

connective tissue and into the vessel wall. i
~nn %
B H
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. i ]
_ CONTROL ;
Malé Rat No. 58-L469 (Continued) 2
gross |  MICKOSCOPIC :

Pancreas: Pancreas: L
Ho é.lt_erations described. Slight amount of & yellow to brovn granular E
pigment.
‘Duodenun: Puodenum: ;

No alterations described. - Slight congestion.

$light infiltration of lamina propria by

A LT R

mononuclear inflgmmatory cells end some
eosinopnils.,

Slight epithelial mitotie activiiy.

e L A RS R ™ T 8

Colon: Colon:
No alterations describded. Slight mj.totib activity of the epithelium,
Testis: ' Testis:
No alterations described. Spermatogenic activity high and normal. 2
Occasional seminiferous tul.ale contained 2
few to some mononuclear spermatozcal precuriors.
Bone Marrow: ‘ Bone Marrcw:
No alterations described. Smdging precluded meaningful evaluatior.
The following organs were neither described grossly nor remarkable microscopically: .
. : B
brein, ypituitary, spinal cord, adrenal, and bone. |
~ng
ERVy
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~ CONTROL -
Male Rat No. 58-470

__GROSS MICROSCOPIC

Brain: Brains P
fio alterations described. Slight thickening of meninges over cercbellim.

(significance of this singular change unknowr.)

:-'-l‘hy_ro,i d: Thyroi d:
Ho alterations described. Small, ‘medium, and laijge follicles.
Colloid light ec,éinqphilic Ae;a"' «tite homogeneous.
‘Epithe'liun; ‘%riéd from squaious in the larger
to cuboidal in the smaller follicles.
Activity moderate.
Tung: ' Lung:

o alterations described. 8light clronic murine pneumonia characterized
by infiltration of the peﬁvﬁs;:ular and '
peribronchial tissues by lymphoreticular
elements with sYight hyperplasia.

Slight ﬁhick‘enih’g of alveolar walls‘ by infil-
trations of mononuclear inf,lanmla;t;zjy cells
along with some .h,vyertrofhy and hyperplaciz
of alveclar septal cells and slight congestion.

One of the larger vessels contained within ihe
wall a mineralized plaque.

Minimal emphysema.

Liver: Liver:
llo alterations described. Slight pericholangitis characterized by

infiltrotion of mononuclear inflammatory cells

into the portal areas. - nCl
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COMTROL
Male Rat Wo. 58-470 {Continued)
__GROSS _ -

MICROSCOPIC_

Rarely o focus of monemiclesy e

‘parenchyma unassociated with
Heart: Heart:
Tlo alteretions described, 8light ‘congcstior...
Moderate vasculitis of one of iie coronary

vessels characierized by infiliration of

LY
3

monoauclegt inflarmatory cells into the wull
of *he ‘veiel.
Kidney: Kidney:
Yo a2lterations deseribed. Slight congestien.
| Minimad eznount-; of 2 prown te yeilmw rismens
within epitheliel cells.
Spleen: Spleen:
o alterations described. Moderately high lyrmhoid -é__ct‘i"!i‘c:r, '
\ Moderately large amcunt of 2 bram to yellow
gm,.nul_é.r pigment within -mcro.phages.' '
Moderate zZmount of reticuleendothelial wpzdvizy.
Moderate extramedullary hematopoiesis.
Duodenums Duodenum:

No alterations described. Moderate infiltration of lamina propria by
mononuclear i_ni‘,lg.métozfy cells and poly-
morphonuclear cells.

Minimal congestion.

Slight to moderate epithelial mitotic activiiy,

DUP040014174
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CONTROL .
Fo. 58-470 (Continued)

?
‘\;‘ . . - .
' . : Male Rat
' ' _OROSS
T ' -Colon:
No alterations described.

Testis: -

1o alterations described.

‘Bone Marrow:

1

¥o alterations described, '

MICROSCOPIC

Colon: .
Slight nodular lymphoid hyperplasie.,
. Minimal colitis characterized by infiltration
of small numbers of eosinophils into the
lamina propria.
Slight epitheligl mitotic activity.
Testis: 4
Spermatogenic activity normal and moderately
high. '
Bone Harrow:

Smudging precluded critical evaluation; however. :

e moderate nunbers of hematogenic elements

appeared to be present.

Activity appeared moderate.

‘The following organs were neither deseribed grossly nor remarkable microscopically:

pituitary, spinal cord, adrenal, stomach, pancreas, and bone.

ey

—
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_GROSS

Female P.fatl No. 58-560

- 37 -

CONTROL

Thyroid:

flo alterations deseribed.

- Lung:

Ho alterations described.

Liver:.

o alterations described.

Heart:
Yo alterations described.
Kidney:

‘Mo é.ltera.tions described.

'Tﬁyroi:d;: _ o
Targe follicles p;'egoniin_é.te.d.
Epitheliim -pz‘e.d-omin'an.t-ly' sauanous
low cuboidal, |
Activity low. -
Lung

Slight cgﬁgestion.

Slight chronic murine pneimonia charazterized

by infiltrations of lymphoreticilar elements

Slight thickening focally of alveolay sephum
by hyperplasia of the septal cells.
Minimal amount of a yellow to urown guize

highly refractile rigment associates with

the lesions of the pneu'moriié..
Liver:

Minimal bile duct proliferstiocn.

Rarely a focus of mononuclear cells in parchchyms

unassociated with hepatopathy.
Heart:

Slight congestion.
lﬁ'dﬁey:

Minimel congestion.

MICROSCOPIC

to a very

An
723
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: CONTROL
Female Rat No. 5B-56D (Continued)

GROsS 4~ . MICROSCOPIC

Minimal aixgoxinf, of a yellow to brown _gratx;zlar
pigment within cells 'li'r‘zin__g the proximaf
eonveluted tubules. o
Oceasional fééus of ;c.qftica-.l tubules _chtnir;ed
regenerative epithelium.
Minimel interstitial .ngphri’é.‘is characterized
by infiltratjons of mononuciear inflammatory
c'e‘llé, ,
Occasional collecting tubule econtained =
homopeneous eosinophilic .cast, ‘
Spleen: ‘Spleen: '
No alterations described. ‘oderaiely high lymphold actiﬁty.
Moderately ,laifge .ambtint. of & yellow to brown .
granular pigment withi‘ﬁ magrophages.
Slight amount of extramedullary hematopeles?s.
Moderate reticuloendothelial aectivity.
Pancreas: Peatcreas: _
Mo s2lterations described. Minimal émoun.t of a yellow to brown granular .
pigment within interstitiwm.
Duodenum: ‘ ‘Duodenuns .
No a’ltér,ations described. Slight enteritis characterized by infiltration
| of mononuclear inflammatory cells and a few
cosinophiis into the lamina propria.

Slight mitotic activity within mucosa:

~n,
e
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_ CONTROL -
Femele Rat No. 58-560 (Continued)
__GROSS _ e b MicmOSCOPIC
Lolon:  Colon:
Yo alterations .des.crii;e‘d. | :Slight mitotic aet.;i'}ii;f_ m‘:‘*l‘.'q the ::n.ccae./
Ovary: | (i\'a,r;v—: -
Ho alterations des_cribedw ' Ho section '.avai'léble for le:-},.fhin_a{;ic;::.
Bone Marrow: ' . Bone Marrow; | o A j
Ho _a.lfheré.tions described. Smudging precludedd c.r'iti;ai eveluetions

however, hematogenic elements wipesred to

be present iy, moderately high nuzivers.

aad L

The Tollowing organs were neither described grossly nor remarkeble micrcsccoriocszlly:
brain, pituitary, spinal cord, adremsl, stomech, and bone.

nhs
- V
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, _CONTROL
Female "Ratl No. 58-561

GRoss _ MICROSCOPTC
Pituitary: » V P’ituitg.ry:l .
To alterations deseribed. No section gvailable for examination.
Thyroid: Thyroid:

No alterations described. ' Large follicles predominated.

Epithelitm ,predominanﬁly squamous to dow
cnboi‘da,l.. a

Activity low. . s

Lung: . Tuing:

Ho alteratinns deseribed. ~ Minimal chronic muriné pheuwmonia d;aracteri*;.ad
by infiltration of lymphoreticular elements
in the perivascular and peribronchial areas.
Stight congestion.

Slight thickening of alveolar walls by infil-
tration of small number of moponuclezr eells
along with minimal hypertrophy of alveolar
septal cells.

Kidney: ’ Kidney: v
No alterations described. Minimal amount of a yellow to brown quite

‘highly refractile granular pigment within

epithelial cells lining proximal coﬁ\tolutc;d"

tubules.

Minimal nephritis characterized by infiltrations

of interstitium by small numbers of mononuclear

inflammatory cells, focally.
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