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DATA EVALUATION REPORT
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TOX. CHEM. NO.:

MRID NO.:

STUDY TYPE: Chronic feeding study in dogs.

ACCESSION NUMBER: 263691

TEST MATERIAL: EPTC, S-ethyi dipropylthiocarbamate.

S R ELA L

SYNONYMS: Eptam.

STUDY NUMBER(S): 6100-109.

SPONSOR: PPG Industries, Inc., 8arberton, Ohio.

TESTING FACILITY: Hazleton Laboratories America, Inc., Madison, WI.

TITLE OF REPORT:
€PTC in Dogs.

AUTHOR(S): Giesler, P., Dickie, B., and Tisdel, H.

REPORT ISSUED: June 10, 1985.

One-Year Oral Feeding Study of the Chronic Toxicity of




CONCLUSIONS:

Under conditions of the study, EPTC was not toxic when fed to male and
female beagle dogs for 1 year at levels of 200, 600, or 1800 ppm, repre-
senting mean compound consumption for males of, respectively, 5.57, 17.27,
and 48.51 mg/kg/day and for females, 6.08, 17.39, and 54,66 mg/kg/day.
Mean body weights of males fed 600 ppm were significantly (p <0.95)
decreased from week 32 (10% decrease) to week 52 (12% decrease). The mean
body weights of males fed 200 and 1800 ppm and all dosed females were
similar to controls. There were no compound-related effects on mortality,
clinical observations, food consumption, hematology, urinalysis, or
pathology. The values of various clinical chemistry parameters in dosed
animals varied sporadically from controls. At 1800 ppm there was a
statistically significant decrease in absolute testes weights as well as
testes/body weight (right only) and testes/brain weight (right only)
ratios; however, these changes were not accompanied by any histopatho-

Togical changes.

Although the NOEL could be set at 600 ppm based on the weight changes in
testes at the HDT, the bjological significance of this finding is ques-
tionable, and this reviewer feels that EPTC should have been tested at

higher dosages.
Classification: Core Hinimum.

A MATERIALS:

1. Test Compound: £PTC, technical, lot Ho. 518-996 (BR83-34);
description: not reported; purity: 98.4%.

2. Test Animals: Species: canis familaris; strain: Beagle; age: 5
months: mean weights: nales——7.0-9.7 kg and females—--5.2-3.1 x4,
source: Hazleton Research Animals, Cumberland, YA.

8. STUDY DESIGH:

1. Animal Assignment: After 20 days of acclimation, animais wers
assigned to the following test groups with a computerized
randomization procedure:

Dos2 in Main Study
Test Diet {12 months)
Broup {mg/kg/day) Male Female
1 Control 0 5 5
2 Low (LDOT) 200 5 5
3 #id (3¥DT) 500 5 )
3 Atgh (HOT) 13800 5 3

0C5740




5.

puring the acclimation period, a compiete physical examination
and fecal examination for parasites were performed.

CC5740

Rationale for dose selection: The dose levels selected for this
study were based on a 3-month subchronic toxicity study in dogs
in which compound-related decreases in body weight gains (34% of
controi) and plasma cholinesterase (CHEP) activities (71% to 76%X)
were observed in males receiving 1800 ppm.

Diet preparation: Diet was prepared weekly and stored at 5°C.
Samples of test diet taken for analysis were stored at -6°C. The
purity of the test compound was analyzed by the sponsor at
pretest, at 4-month intervals during the study, and at study
termination. Samples of treated food were analyzed by the
sponsor for concentration at weekly intervals, homogeneity at
study initiation, and stability at study initiation and on day 48.

Results: The test compound was found to be stable {+0.1-20.2%)
throughout the study pertiod. The test compound was homogeneously
mixed with the diet; recovery values of the diets were within
acceptable 1limits, e.g., 98-101% of nominal values. The mean
concentrations of four separate sample sites were 200£2.16
(200 ppm), 596%5.35 (600 ppm), and 1789.25+25.82 ppm (1800 ppm).
The mean concentration recovery values for all dose levels of
diet for 53 weeks were 2>97% of the nominal values; the mean
target levels for the study period were 195.09+7.44 (200 ppm),
582.2+10.48 (600 ppm), and 1743.43+48.24 ppm (1800 ppm).  The
diets were reported to be stable for the duration of the study;
stability reccvery values ranged from >98% for samples shipped
frozen to >95% for samples shipped at ambient temperature.

The test diets were warmed to ambient temperaturs for 1 day
during month 10 of the study due to technical error. The
samples, which were stored in sealed containers, were analyzed
prior to feeding on the following day; test diets were reported
to be upaffected.

animals rece2ived food, Purina Cartified. Canine Diet #5007,
2 nours/day, 7 days per week, and water ad libitum.

Statistics: Body weignts, food consumption, clinical chemistry,
organ weights, organ-to-body weight ratios, and appropriats
nematologic data were analyzed using analysis of wvariance
followed by Dunnatt's test for comparison of group means.

A quality assurance statement was signed and dated June 11, 1386.

C.  METHODS AND RESULTS:

1.

Obsarvations: Animals wwer2 tnspectad twice daily for signs of
toxicity and mortality. An alectrocardiogram {EXG) was performed
on all animals at study initiation and at 3, 7, and 12 months.
mmediately prior to suudy minatien, neurolsgical avaluations
wers parformed on contral and yign-dose malss and famalas.

o)
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Results: It was reported that there were no overt signs of
toxicity. Clinical changes observed (e.g., occasional emesis,
fecal condition--texture and amount, alopecia, and erythema) were
considered to be consistent with strain-matched historical
laboratory controls. However, three high-dose males and three
high-dose females and one mid-dose male and two mid-dose females
exhibited 1i1ttle or no feces during the first week of testing even
though food consumption was considered to be comparable to that of
the controls. Control animals did not dispiay this same pattern
until 3-5 months later and then in only one dog/sex. There were
no compound-related effects on EKG or neurologic parameters. Two
high-dose males exhibited some abnormal EKG conduction at 3, 7,
and 12 months; however, this abnormality has been recognized in
strain-matched historical laboratory controis, and cardiac lesions
were not found in these animals at necropsy. This finding is
therefore not considered toxicologically significant.

Body Weight: Dogs were weighed weekly through 14 weeks, at
week 16, and then every 4th week through week 52.

Results: Mean body weights of males fed 600 ppm were signifi-
cantly (p <0.05) decreased relative to controls from week 32 (90%
of controls) to week 52 (88% of controls). The mean body weight
gain for this group was also significantly (p <0.0%) decreased
when compared to controls from weeks 16 to 52. The mean body
weights of males fed 200 and 1800 ppm and all dosed females were
similar to controls. Table 1 presents mean body weight data at

selected intervals.

cood Consumption and Compound Intake: Consumption was determined
daily from study initiation to week 14, then at the same inter-
vals as weighings. Compound intake was calculatad frem the

consumption and bedy weight gain data.

Results: Food consumption was similar in dosed and control
groups of males and females. Food efficiency was not calculated.
¥ean compound consumption for males fed 200, 600, and 1500 ppm
was 5.57, 17.27, and 48.51 mg/kg/day, respectively, and for
females, 6.08, 17.39, and 54.86 mg/kg/day for the same dosed
groups. Table 2 presents food and compound consumption data at
salected intervals.

Ophthalmological examinations were performed prztest on all
animals and at study terminatien.

Results: Two high-dose females had prolapsed Harderian glands of
the ieft eye; following surgical remeval of the prelapsed glands
the animals appearad normal. This was not considersed o be
compound related; there were no other changes repoited.

3100d was collected from the jugular vein of wunapesthetizad
animals before tfreatment and at 3, 9§, and 12 months {or hema-
tology and <¢linical analysis rom 5 animals/sex/dose.  The
{HECKED (1) paramelers were sxamined. Animals wers Fastad prior
=3 3120d 2nilaction.
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TABLE 1. Representative Results of Mean Body Weights {+SD)
of Dogs Fed EPTC for 1 Yeard
Mean Body Weights (kq) at Week
Jose Group
(ppm) 0 13 32 40 48 52
Males
0 8.0+0.52 10.9+0.72 11.5+0.84 12.0+0.76 11.820.71 17.920.87
200 8.9+0.66* 12.0%1.16 12.6%1.73 13.741.69 13.122.05 13.1+2.14
600 7.9+0.53 10.3+0.77 10.420.47*  10.7£0.34* 10.6+0.45*% 10.520.37*
1800 8.410.77 11.2£1.00 11.620.96 12.0+1.07 11.7+1.14 11.8+1.08
Females
0 7.1+0.59 9.4+0.58 10.0%0.43 10.120.43 10.34£0.54 10.0%0.49
200 6.9:0.50 9.3+0.85 9.7+0.97 9.621.01 9.9+0.84 9.5+0.89
500 7.420.30 9.8+0.583 10.0+0.55 10.020.50 10.3£0.32 10.520.34
18G0 7.0x0.58 3.320.97 9.8%1.27 9.941.0% 10.0+1.02 9.3x0.97

sed on six dogs/sex/g,oup.

gnificantly -different from control value (a = 0.05) as evaluated by the study authors
.ing Dunnett's test.
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TABLE 2. Representative Food ahd Compound Consumption by Dogs Fed EPTC for | Year®

Mean Food Consumption (kq+SD) at Week Mean Compound
Dose Group Consumption
(ppm) I 13 32 40 48 52 (mg/kg/day)
Males
0 1.8%0.19 2,2%0.27 2.410.28 2.620.25 2.5%0.18 2.230.20 -
200 1.7%0.36 2.330.20 2.330.25 2.610.34 2.630.17 2.240.32 5.57
600 1.440.49 2.0+0.25 1.9%0.24 2.240.44 2.1%0.38% 1.8%0.37 17.27
1800 1.520.32 2.0%0.18 2.1+0.36 2.3%0.24 2.130.17% 1.830.19 48.51
Fomalos
0 1.5%0.18 2.010.24 2.0+0.39 2.2%0.30 1.940.13 1.430.36 -
200 1.6%0.29 2.0+0.25 1.8+0.37 2.2%0.28 1.9%0.51 1.7%£0.41 6.C8
600 1.520.20 1.940.23 1.9+0.48 1.9%0.46 2.13%0.20 1.840.33 17.39
18C0 0.9%0.70% ® 1,9+0.37 1.940.29 2.330.47 2.0+0.34 1,730,320 54.56

3
3ased cn six dogs/sex/group.

SReevaluatad b our reviewers and found significant (p <0.CS) using ANOYA Follcwed by Duncan’s tast for
Y 3
multiple comparisons.

#Significantly differant from control value (a = 0.05) as avaluatad by the study authors using Cunnett's
tast.




® “

a. Heiatology

Hematocrit (HCT)? Total plasma protein (TP)
Hemoglobin (HGB)t Leukocyte differential count
Leukocyte count (WBC)t Mean corpuscular HGB (MCH)
Erythrocyte count (R8C)* Mean corpuscular HGB concentration
Platelet countt {MCHC)
Reticulocyte count Mean corpuscular volume (MCY)

(if signs of anemia Prothrombin time

were present) Partial thromboplastin time (PTT)

2K MK K > W

> < I3 > >

tRecommended by Subdivision F (October 1982) Guidelines.

Results: “™Mere were no toxicologically important effects on
hematology parameters. Significant (p <0.05) iniLreases were
found in the monocyte count at 3 mcnths in males fed 600 ppm and
the eosinophil count at 6 and 12 months in males fed 1800 ppm;
however, the values were within the range of those found for
strain- and age-matched historical laboratory controls and were
not considered to be compound related. The hematologic param-
eters of females were similar to controls.

b. Clinical Chemistry
Electrolytes Qther
X Calciumi Albumint
X Chloridet 8lood creatininet

¥agnesium’ Blood urea nitrogent (3u¥)
X Phosphorust Cholesteroi?

3L 3K K B4 KOS W

X Potassiumt Globulins
X Sodium? Glucose
Total bilirubin
Enzymes Total protein
X Alkaline phosphatase (ALP) Triglycerides
X Cholinesterase X Gamma glutamyl transfzrase

>

Creatine phnsphokinasex
Lactic acid dehydrogenase~

A Serum alanine aminotrans-
ferase {also SGPT)

Serum aspartatas amino-
iransferase (also SGOT)

=

%

tRecommended Dy Subdivision 7 (October 1982) Guidelines.

*Performed oretest and at 3, .. 3 {control and high dose only), and
12 months; the 8- and 12-month tasts were performed in an attsmpt o
3ssess potantial cardiac toxicity.




Acetylcholinesterase activity was determined in plasma (CHEP) and
erythrocytes (CHER) before dosing and at 3 and 12 munths; brain
cholinesterase (CHEB) activity was determined at 12 months. The
blood and plasma samples were obtained and an2lyzed immediately
following feeding. At 12 months, creatine phosphokinase (CX) and
lactic acid dehydrogenase (LDH) values 1in males receiving
1800 ppm were found to be significantly different from controls.
Therefore, blood for isoenzyme determinations was collectrd from
200~ and 600-ppm animals, although not on the same day. Since
fresh samples indicated some variation, total €KX and cX
isoenzymes were conducted on frozen serum samples.

Results: Various blood chemistry parameters in dosed males and
females were reported to be significantly different from their
respective control values; however, these values were within the
range of those found for strain- and age-matched historical
laboratory contrcls and were not concidered to be compound

related by the study authors. Selected clinical biochemistry
parameters are listed in Table 3.

Mean values for glucose [significant {p <0.05) at 12 months] and
cholesterol [significant (o <U.05) at & months] were found to be
increased throughout the study 1in males receiving 1800 ppm;
albumin was fourd to be slightly but significantly (p <0.05)
decreased at 3 months in this < _e group. Calcium was found to
be significantly (p <0.05) decreas.d at & and 12 months in males
receiving 600 and 1800 ppm and potassium at 12 months in high-
dose males. zarma  qlutamyl transferase (GGT) was siiantly
increasad at 5 :nd 12 months in all dosed males.

ihers was no toxicologically imporcant inhidition of cholinassar-
ase activity in red c211, plasma or orajn.  CHER v3lyas yara
Found to be slightly but stynificantly {p <0.95) decreased :t 3
months in males raceiving 500 2pm {33% of control) (983 of
£ a

2

5)
pratest); however, pretest CHER valuas for this group wer
slightly decreased rom th2 raspective conirnl values. N
activity was also found %o be significantly increaasad at
months in males receiving 13C0 acm; agwaver, *ha LHER
controls and TJow-dose animals wera Found to Se radyca
time comparsd 1o pratest vaiues. SHME? activiti
Sut aonsignificantly decraased 37T 3 qenths da Tal
recaiving S00 and 1800 pom: ro 4 i
Wera2 found dn mals:s or ¥ 5

irrerancses in
=
“

vdy Zarminitien.

dean values cf plasma cholastersi wer2 found =3 ha significane )
2

{(p <0.05) increased throughout the study in females raceiving 3C0
and 1800 ppm; however, onratast valuss 3f thase Jroups wer2 ilse
significantly increasad. Large individual variations 3Se27.een
alkaline pnosphatasa lavals in Famalos racedying 300 apg 1300 nn
oroducad large standard daviizicns and incr23sad mean vt lap
these grouss it 3, 5, aad 12 teatas 31333100 T2vals e faund
to de significantly (o <0.05) dacr2ased 'a 3} dosad ITUBS 3T 3
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months. These differences were not considered to be of toxico-
logic significance. Many differences in clinical biochemistry
parameters in males and females were sporadic and not consistent
over time.

tevels of CK and LDH were found to be decreased in control and
dosed males at 6 months. The CK value of a control male (animal
#H00384) taken at 8 months was found to be abnormally high. This
may have been an inaccuracy 1in reporting (CBI pages 76 and
C-124). Since the validity of this value was in question, the
mean €K value for control males at 8 months was recalculated by
the reviewers for only the five remaining males. Even so, large
individual variations exist between mean CX values for males at 8
months (only control and high-dose animals measured). CK and LDH
values were reported to be significantly decreased (p <0.05)
relative to controls in all groups of dosed males at 12 months.
LDH values were also significantly (p <0.05) decreased in females
receiving 200, 600, or 1800 ppm at 12 months; CK values were
nonsignificantly decreased. Blood levels of CX and.- LDH
isoenzymes were determined to detect evidence of cardiotoxicity.
Since results were obtained from samples collected and analyzed
under varying conditions, the results were reported to be
inconclusive. In the absence of any increase in total CX and LDH
levels normally associated with muscle -degeneration, the
differences observed in these values as compared to controls were
not considered to be of toxicologic importance by the study
authors.

Urinalyses: Urine was collected from fasted animals at 8 and 12
months. The CHECXED (X) parameters were 2xamined.

X Appearancet X Glucosef

£ Yolumet ' % Xetones?t

% Specific gravityT X Bﬂirgbiﬂ+

X pH X Blood?

X Sediment (microscopic)? - Nitrate

X Proteint - X Urobilinegen

- -
1

Recommended by Subdivision F Guidelines (Cctober 1332).

Resultis: Parameters for urinalyses wers not statisticaily
avajuated with the exception of pH. Urinalyses parameters wer:
similar in ccntrol and dosed groups.

Sacrifice and Pathology: All animals that died and that were

sacrificed on schedule were subject to gross pathological
examination and the CHECKED (X) tissues were collecied for
histological 2xaminaticn. The (XX) organs wer?2 3isc weighead.

12
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Digestive system Cardiovasc./Hemat. Neuroloaic
XX Brain

Tongue X Aorta’

X Salivary ¥1ands+ XX Heartt X Peripheral nervest

X Esophagus X Bone marrowt X Spinal cord (3 level)
X Stomacht X Lymph nodest XX Pituitary?

X Duodenumt X Spleent X Eyes (optic nerve)t
X Jsjungmf X Thymus?t ] Glandular*

X Ileum Urogenita XX Adrenals

x Cecumt XX Kidneys Lacrimal gland

X Colont X Urinar¥ bladdert X Mammary gland®

X Rectumf XX Testes X Parathyroidst
XX Livert Epididymides XX Thyroidst

X Gall bladder? X Prostate Other

X Pancreast Seminal vesicle X “Bone (femur)t

Respiratory XX Ovaries X Skeletal musclet
X Trachea X Uterus?t X Skin
X Lungt X Vagina X A1l gross lesions and
masses
tRecommended by Subdivision F Guidelines (October 1982).

Results:

a. Organ Weight: It was reported that no changes of toxicologic
significance were evident in organ weights. Absolute and
relative testical weights and testis-to-brain weight ratios
were significantly (p <0.05) decreased in males fad 1800 ppm;
absolute left thyroid weights were slightly decreased in this
group. Absolute and relative pituitary weights and pituitary-
to-dbrain weight ratios were significantly (p <0.05) decreased
in females fed 1800 ppm. However, there were no histslogic
changes to corraspond to these organ weight changes; thes2
weight changes were considered to be unrelated to treatment.

5. Gross Pathology: There were no increases in any gross lesion
in dosed groups when compared to contrels. A1l findings werz
those normally found in age- and strain-matched laboratory
controls.

¢. HMicroscopic Pathology: There were no microscopic findings
that werez considered to be compound relatad. A1l findings
were those normally found in age- and strain-matched labora-
tory controls.

D. STUDY AUTHORS' CONCLUSIONS:

4ale dogs treated with 500 ppm had decreased body weights from week 32
to study termination. There wer2 no other apparent treatment-rziaZfad
toxicologic or pathologic changes when EPTC was fa. at 200, 500, or
1300 spm.




Ceovdn
E. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS: -

The study design was adequate and complete and the conduct of the
study and reporting of data were acceptable with the exception of the
clinical biochemistry data. The results of many clinical biochemistry :

parameters had large individual variations and standard deviations. 3
There was some difficulty in the sampling of blood for 1scenzyme
profiles; results are repcrted to be inconclusive as a result, but
not considered to be of toxicologic importance since CK and LDH
values in dosed animals were not elevated. The CK value of a control e
male (animal #HO0384) taken at 8 months was found to be abnormally 3
high. This may have been an inaccuracy in reporting. Therefore, the o
mean CK value for control males at 8 months was recalculated for orly :

the five remaining males. Mean food consumption values for females
receiving 1800 ppm at week 1 and the LDH values taken at 12 months
for females receiving 1800 ppm were reevaluated by our reviewers and
found to be significant (p <0.05) using ANOVA followed by Duncan's

test for multiple comparisons.

The 3-month dog study used as rationale for dose selection was not
available for review. The 4information reported on this preliminary
study in the present report (C3I p. 4) did not clearly state if CHEP
activities in males receiving 1800 ppm were 71%-16% of control values
or were decreased 71%-76% from controls.* Although the rationale for
dose selection appeared adequate, there was no inhibition of
cholinesterase activity at the highest dose and no dose-related
decrease in mean body weight gain in the present study. At 52 weeks,
the mean body weight gains for O, 200, 600, and 1800 ppm males was
+3.9, +4.2, +2.6, and +3.4, respectively. There was no effect on
nody weight in females. At 1800 ppm there was a statistically
significant decrease in absolute testes weights as well as
tastes/body weight (right only) and testes/brain weight (right only)
ratios; however, these changes were not accompanied by any

nistopathological changes.

Although the MCEL could be set at 500 ppm based on the weight changes
in testes at the HDT, the biological significance of this finding is
questicnable, and this reviewer feels that EPTC should have been

t2sted at higher dosages.

*xThis preliminary study Dhas been reviewed in-house (Hauer to R. Taylor,
iated June 3, 1986, T8 Oocument No. 005190), and a 25% raducticn
{comparsd to controls) was reported in high-dos2 males only (1.2., 713
sy 78% of control values), and only For CTHEP.

13
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CONCLUSIONS:

Under the conditions of the study, 200, 600, or 1800 ppm EPIC was not
oncogenic when fed to CD-1 mice for 76 weeks. There were no compound-
related effects on mortality, hematologic parameters, and gross or
histopathoiogic findings. Malignant neoplasms, benign tumors, and other
histopathologic lesions generally occurred to the same extent in the
control and dosed animals. Some types of tumors were more prevalent in
one sex (e.g., lymphomas in females and hepatocellular carcinomas/adenomas
in males), but were comparable between dietary groups. High-dose females
showed a consistent (p <0.C5) decrease in body weights and food
consumption throughout the study. Mid-dose females showed a slight but
significant (p <0.05) decrease in body weights at most measurement
intervals up to week 68 and a significant decrease in food consumption up
to week 20, but sporadically thereafter, High-dose males showed a
decreased (p <0.05) body weight during the first 60 weeks of the study and
decreased food consumption up to week 32 and sporadically thereafter.

A LOEL for systemic toxicity, based on a moderate decrease in food
consumption and a decrease in weight gain in females, is 600 ppm and the
NOEL is 200 ppm.

Classification: Core Minimum.




A.  MATERIALS:

1.

Test Compound: EPTC, batch No. 518-996; purity: 98.5 percent;
contaminants: information not provided in the CB! report.

Test Animals: Species: mice; strain: CRL:CD-1(ICR)BR; age:
about 5 weeks; weight: males--23.3-23.5 g, females--19.6-19.8 g;
scurce: Charles River Laboratories, Wilmington, MA.

8. STUDY DESIGN:

1.

Animal Assignment: After 2 weeks of acclimation, the animals
were distributed into the following treatment groups using a
computer-generated randomization scheme:

Test
Group

Dose Main Study Interim Sacrifice
in Diet (78 Weeks) ~ (b5 Weeks)
(ppm) Male Female Male Female

1 Control 0 60 60
2 Low (LDT) 200 60 60
3 Mid (MDT) 600 60 60
4 High (HDT) 1800 60 60

oL
W

The animals were individually caged 1in an environmentally
controlled room with a 12-hour light/12-hour dark cycle.

Diet Preparation: Diets were prepared weekly and stored
refrigerated. Sampies of ‘treated food were analyzed for
homogeneity at the start of the study and for the test materiai
concentration at 2ach week. A single batch of EPTC concentrate
(lot MNo. 518-996), with a determined purity of 98.5 percent, was
used to prepare the test diets throughout the study.

Rasults: The mean analyzed dietary lavels of the test compound
were acceptable throughout the study. The mean anaiyzed levels
(*SD) were 187#8, 567+27, and 1719+89 ppm, which were
93.5, 394.5, and 95.5 percent of neminal levels of 200, 500, and
1800 ppm, respectively. The stability of E£PTC in the test diets
was not determined in this study. It was inferred .rom the
stability tests performed foar another study that no appreciable
loss of EPTC occurred during the study period. The test material
purity was determined to be 98.4 to 98.6 percent pure at six
intervals during the study and it was stable throughout the study.

Animals received food {Purina Cartified Rodent Chow #5002) and
wWater ad 1ibitum.

w
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4. Statistics: Analysis of variance (ANOVA) was performed on all
continuous data (body weight, food consumption, and hematology)
measurements. Intergroup differences were analyzed by Dunnett's
t-test, and the differences were considered statistically .
significant at p <0.05. Survival data were analyzed using the T
Kaplan-Meir method and Cox's test for linear trends. -

5. A quality assurance statement was dated May 15, 1986, ' f"‘

C. METHODS AND RESULTS: 7 '

1. QObservations: Animals were observed twice daily for moribundity, ot
mortality, and signs of toxicity, and they also received detailed
examinations weekly.

Results: Nore of the reported clinical lesions or behavioral Lk
observations were considered related to dosing (Table 1). Among SR
the most commonly observed conditions in all dietary groups were
convulsions and other behavioral conditions; tremors and pale
bodies; urine-stained fur, cyanosis, and other dermal lesions;
and lacrimation/chromodacryorrhea and other ocular lesions.
These lesions and excessive salivation were more prevalent in
males than females. Twenty-five percent of males (61/240) had
palpable tissue masses, including multiple masses among 13 I
percent (32/240) of them. Only one mid-dose female had a e Te
palpable tissue mass. : s

The number of cumulative deaths at 81 weeks ranged between 45-51
percent among males and between 25-49 percent among females
(Table 2). The intergroup differences wers not significant in
either sex.

o

Body Weight: Mice were weighed weekly for 14 weeks, at week 18,
then 2very 4 weexs yntil week 76, and Finally at week 73.

Results: The mean body weight of males receiving 1800 ppm EPTC
was moderately (5.5-9.3 percent) but significantly (p <0.05)
Tower than controls between weeks 1 and 60 (Table 3). No other
dosed male grouo showed any significant change in body weight.
Females in the 1300-opm group showed a significant decrease
(8.9-:3.6 percent, p <0.05) in mean body weight throughout the

study. Females receiving 600 ppm €£PTC showed a significant
(p <0.35 decrzise 3.5-5.9 percent) between weeks 2 and 68,
axcluding weeks 7 and 3. A dose-related trend (p <2.05) in
decressed mean Sody weights was observed in females at all time
intervals.

3. Food fonsumpticn and Compound Intake: Individual Ffood consump-
tions were determined once a week through week 14, at week 15,
then 2very fourth week through week 76, and finally at week 78.
The <2afly compound intake was calculated as milligrams of £97TC
consyred per xiagram body weight.

w
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TABLE !. Summary of Selected Frequent Clinical and Behavioral Obsarvations
in Mice Fed EPTC

‘ Msias/EPTC (ppm) Famales/EPTC (ppm)
Observation 0 200 600 1800 0 200 600 1800
No. animals axamined 60 60 60 60 60 &0 60 60
Palpable tissue massas
(multiple) 16(13) 15(8) 13(3) 17(8) 0@ 1 1) 0¢0)
Behavioral
Convuisions 30 19 23 19 15 1 16 12
Other conditions 14 24 19 i8 12 14 15 i2
(hunched posture,
ataxia, prostrate,
anorexia, languid)
Appearancs
Tremors 9 15 11 7 7 5 3 6
Swol fen genital 20 18 20 5 — - -= -—
Pale~-whole body 6 12 7 14 10 6 10 9
Low body temperature 16 20 21 5 1 1 15 7
Secrstory
Excass salivation 3 7 5 6 ! Q ! 0
Skin and Hair
Alopecia, thin hair cocat 25 28 18 i3 11 5 B 3
Urine stained 34 39 36 24 13 10 5
Cyanosis 3 5 ] 5 7 12 ! 3
Othar lasicns 34 8 31 3 14 z3 20 12
(necrotic, swollan,
infactad, blistarad,
ulcaratad skin with
pus-like discharje;
axposad penis in
malas)
Lacrimaticn,
chremodacryorrhaa 20 23 19 '3 3 i E) A
Other ocular conditions 25 3 27 21 B 14 17

(opaque, squinting,
pupil offset, red,
swollen, uicarated,
axophthaimus)

Sl
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TABLE 2. Mortality (Percent Survival) in Mice Fed EPTC
Mortality? (Percent Survival)
Dose Level From Weeks
(ppm) 0-52 53-65 66-810
HALES
0 4 {93) 6 (83) 18 (49)
200 0(100) 5 (92) 23 (49)
600 2 (973 7 (85) 18 (51)
1800 4 (93) 9 (78) 12 (55)
FEMALES
0 2 (97) & (87) 11 (55)
200 2 (97) 6 (87) 19 (51)
600 2 (97) 6 (87) 16 {56}
1800 2 {97) 3 (92) 9 {715
aInc‘%udes all animals that died during the study or wer2z sacrificed

moribund.

b] . . . . . .
Does not include five animals withdrawn for interim sacrifice.
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Results: A selective summary of weekly food consumption is given
in Table 4. Food consumption in high-dose females was signifi-
cantly (p <0.05) depressed (13.6-42 percent) throughout the
study, excluding week 78, when compared to controls. Ir mid-dose
females, a significant (p <0.05) decrease (9.8-18.0 percent) was
observed during the first 20 weeks of the study, excluding
week 11. In addition, a few sporadic but statisticaily signifi-
cant (p <0.05) decreases were also observed in this group at
later time points in this study. A dose-related trend (p <0.05)
in decreased mean food consumption was observed in females at all
time intervi.s, except week 78 (Table 4). In high-dose males,
food consumption was significantly (p <0.05) depressed {(8.3-43.6
percent) between weeks 1 and 52, excluding week 36. In mid-dose

males, significant (p <0.05) depressicn in food consumption was

observed only between weeks 1 and 4 and during week 40.

In general, increased compound intake (mg/kg/day) was similar to
dietary concentration increments in low- and mid-dose gqroups.

- The reduced compound 1intake in the high-dose animals was

attributed to lower food consumption values.
Ophthalmologic examinations were not perfaormed.

8iood smears were prepared from samples collected from orbital
sinus puncture at weeks 5z and 78. At week 52, differential
blood counts were determined from 10 animals/sex in the high-dose
and control groups. At week 73, the CHECKED (X) parameters were
examined in 31l the treatment groups.

3. Hematolsay

Hematocrit (HCT) Total plasma ornt2in (TR)

demoglobin (4GB) Y ) % Laukocyte differential count
L2ukocyte zount {WBC)T 1 Mean corpuscular HG3 (MCH)
Zrvthrocyts count {R3C)°7 1 Mean corpuscular HG3 c¢oncantralion
Sataiat countt {4CHD)

Muclsatad R3C 4 Mean corpuscular volume [ACY)
Reticuiocyias X Prothrcembin time

Fasuylis: Th2ra wer2 nc  intargroup differan

€25 in hezmatologic
larametars it any interes inalysis. Tns 2032

within the ~ormally 2xpactea ~inge for C3-1 aice.

ruad valuss sers

Urina’ysis was not performed.

Sacrifics and Patholoay: A1l animals that died and *Zhat were
sacrificed on  scneduia wer? subjected To gross parthoicgical

[
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examination and the CHECKED (X) tissues were collected for
histological examination:

Digestive system Cardigvasc./Hemat. Neurologic
Tongue X AortaT X Brainf
X Salivary 21andsf X Heartt X Peripheral nervet
X Esophagus X Bone marrow! X Spinal cord (3 level)
X Stomacht X Lymph nodest X Pituitaryt
X Duodenumt X Spleent X Eyes (optic nerve)t
X Jejunumt X Thymust Glandular
X Ileumt Urogenital X Adrenalst
X Cecum? X Kidneys X Lacrimal gland
X Colont X r1nar¥ bladdert X Mammary glandt
X Rectumt X Testes X Parathyroidst
X Livert X Epididymides X Thyroidst
X Gall bladdert X Prostate Other
X Pancreast X Seminal vesicle X “Bone (femur)t
Respirator X Ovaries X Skeletal musclet
X Tracheaf X Uterust X Skin
X Lungt X Cervix X A1l gross lesions and
X Vagina masses
The gross pathologic examination covered external surface and
orifices; visceras of abdominal, thoracic, and pelvic cavities;
cranial cavity; carcass: external and cut surfaces of the brain
and spinal cord; and nasal cavity and paranasal sinuses.
A1l crgans listed above wers subjected to histopathologic
examirations in all high-dose and control mice and in iow- and
mid-dose animals that died on test or were sacrificed moribund.
Oniy neart, lungs, liver, «idneys, and gross lesions wera
2xamined in animals at ‘interim s<acrifice and 3in the low- and
id-dcs2 animals sacrificed at the =nd of study.
Resulzs: ;
d. 0Oraan Weight: 9Organ weights weres not determined. ;
5. Grass Patholcay: Macroscopic lesigns were not corsidersd !
un sua} in  type, frequency, or saverity and were not !
cansidersd ra’atsd  to dosing. Table 3 summarizes gross
F‘naings. L2sions aobserved a7 the interim sacrifize wer?
similar to those observed at ‘terminal necropsy. Tissue
masses in the liver and lungs were more fraquent in males
(257239) than females (7/240). Tissue masses were also
aoresent in the uZerus and ovaries of all female treatment
groups. [n addition, female treatment groups also showed a
nigh incidence of wuterine (91/240) and ovarian (702/240)
cysts. A high ircidence of tnrembus was observed in the
S2arts af mid-dose maltes. In 3 substantial number of femalas
ard males, orzans sucn as uterus, saminal vesicles, urinary
tTaader,  splaen,  and lympn  noges  [sutmandibulir  and
nesentric) wers larger than normal.
sRacoammenged Ty Suldtvrsicn CoilItcoer, 1982y Guizelines For chroni
STUCTES
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TABLE 5. Distribution of Macroscopic Lesions in Mice Found Dead,
Sacrificed Moribund, and Sacrificed at 65 and 78 Weeks
Males/EPTC (ppm) Females/EPTC (ppm)
Organs/Lesions? 0 200 600 1800 0 200 600 1800
No. of mice necropsied 60 60 60 59 60 60 60 60
General Condition/
Lesions
Stains--perineum/ 14 16 10 9 M 12 11 3
perianal
Lyngs
Masses 1 4 2 1 1 2 2 0
Kidneys
Diffusely light 8 11 6 5 6 8 5
Large pelvis : 13 15 9 3 3 5 0 4
Rough surface, diffuse 3 5 K] 4 6 ) 10 3
Cyst(s) 12 5 3 6 4 3 2
Liver
Accentuated lobular
pattern 4 0 1 4 1 0 1 2
Mass(es) 3 b ) 1 Q H 1 3
Zallbladder
Enlarged 2 3 1 3 3 2 1 3
deart 3
Thrombus 1 1 5 0 0 0 0 a3 1
Spleen
tnlarged 10 7 4 7 3 9 1 3
Mottisd 3 5 ] 1 } 3 3
Tyas
Jpaque <ornaa 3 3 1 3 Q 2 0
Pancreas
Gelatnous 3 2 1 4 2 0 P4

(Continued, 3

30nly frequently cozurring lesions sere included.

[}
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TABLE 5. Distribution of Macroscopic Lesions in Mice Found Dead,

Sacrificed Moribund, and Sacrificed at 65 and 78 Weeks? (Cont.)

Males/EPTC (ppm)

Females/EPTC {ppm)

Organs/Lesions 0 200 600 1800 0 200 600 1800
Stomach
Dark contents 11 7 9 7 8 4 7 4
park focal areas-- 6 3 6 0 3 3 1 2
glandular
Skin
Subcutaneous edema 15 13 11 10 4 6 6 3
Abrasion/ulceration 3 1 2 3 0 0 2 0
Alopecia--focal 3 1 3 3 0 0 0 1
Submandibuilar Lymph Node
Large 8 8 3 7 2 5 4 1
Mesenteric Lymph Node
Large 9 8 8 5 12 10 10 )
Mottled 17 14 21 18 26 22 18 16
Biffusely red 5 5 1 1 4 3 2 2
Urinary Bladder
Large 3 ) 5 2 0 i 1 a
Seminal Vesicles
Large 3 3 15 15 ] ] B 3
Testes
Small 0 2 ] 3 ¢ 0 3 0
Soft 3 3 & i 0 0 0 )
Ytarus
Large, diffuse J 0 3 0 18 23 21 i5
Thickeneg walls 3 G 3 J 25 29 73 23
Cyst(s) 3 1 0 0 26 20 23 21
Hassas 3 i3 g 0 i 5 3 :
iLarge, segmented 9 0 0 0 24 15 17 12
Qvaries
Cyst(s) 4] 0 0 0 28 20 ) 23
Masses 0 b 0 G H 3 i i
{Concludaa)
I9nly frequently accirring l2sians werz aciuded.
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¢. Microscopic Pathology

1. Nonneoplastic: A variety of nonneoplastic Tlesions in
high frequency was found in anijmals that died during the
study, were sacrificed moribund, or were sacrificed at 65
and 78 weeks (Table 6). -These lesions were randomly
distributed in the male and female dosage groups and were
not considered compound related. Lesions frequently
observed included chronic progressive nephropathy; cysts
in the kidneys, thyroids, and ovaries; atrophic thymuses
and testes; mineralization of testes and brain; edema of
skin and cecum; focal mononuclear infiltration, necrosis,
and vacuolation in the 1liver; enlarged lumen of the
uterus; a high incidence of erosion/ulceration in males;
and thrombus 1in hearts of control males and low- and
mid-dose maies and females. In addition to the lesions
shown 1in Table 6, high incidences of amyloidosis .and
chronic inflammation were observed in multiple organs of
all groups including controls.

2. Neoplastic: Table 7 summarizes the incidence  of
neoplastic lesions. There was no significant compound-
or dose-related fincrease in neoplasms at any site when
dosed males or females were compared with controls.
Lymphomas in multiple organs represented the largest
number of malignant tumors in both the sexes. Hepato-
celluylar carcinomas/adenomas were more prevalent in males
than in females; however, this is expected in this strain
of mouse and no increased incidence was found in dosed
animals. CSndometrial stromal polyps and hemangicmas were
the main tumor types found in the uterus.

STUDY AUTHORS' CONCLUSIONS:

The study authors conciuded that £PTC, when fed to CD-1 mice for 78
weeks, did not cause any compound-reiated antemortem affects in
2ither sex; however, it produced a significant decrease in body
weights and food consumption in mid-dose females and high-dose males
and females. Thers were no observable compound-related effects in
tow-dosa animals.

Gross patholegic and naistopathologic =xaminations performed Jduring
the course of this study indicatad that there weres no compound-ra2lated
lasicns. The incidences of neoplastic and nonneoplastic lesions
observed wers typical for aging individuals of this mouses sirain.
These lesions showed no interqgroup differences in fraquency or
saverity.

Under *he candition< 3f this study EPTC was not considered %o De
zarcincgenic in this strain of mouse.




TABLE 6. Histopathologic Distribution of Nonneoplastic Lesions
in Mice Found Dead, Sacrificed Moribund, and

Sacrificed at 65 and 78 Weeks

Males/EPTC (ppm)

Females/EPTC (ppm)

Organs/Lesions? 0 200 600 1800 0 200 600 1800 .
Kidneys (60)b (60) (60) (59) {60) (60) (60) (60)
Chronic progressive :
nephropathy 45 49 46 35 51 42 49 42 x
Cyst(s) 3 4 1 1 2 2 5 5
Infarct(s) 2 7 3 2 2 3 6 4
Pelvic dilatation 8 9 7 3 1 ] 4 3
Liver (60) (60) (60) (59) (60) (60) (59) (60)
fFocal mononuclear
infiltration 18 25 23 14 38 28 25 30
Necrosis 4 4 4 1 1 2 5 6
Vacuolation, hepatocytes 4 10 7 4 2 3 7 5
Brain (60) (29) (27} (59) (60) (21) (28) (60)
Mineralization 1 2 0 6 4 ] 0 3
Heart (80) (60) (60) (59) {80) (60) (58) {60)
Thrombus 4 5 1 0 3 1 0 0
Spleen (80) {30y (27) (59) (60) {29) (28) (80)
Extramedullary hemato-
noiesis, increased 10 ) 3 7 4 5 5 4
Thyroid (58) {(28) (27) {58) (60) (28) (28) {(50)
Folliculiar cyst(s) 8 3 1 5 5 0 2 4
Adrenals {50) (28) (29) (59) {80) (27) (24) {60)
Pigmentation 5 3 2 5 11 1 2 3
Cacum {39 125) (2%) {(37; {59) {25) (223) {38)
tdema 3 3 3 3 3 3 5 )
Skin {80) (33) (30) (59; (60) {286) (28) {30)
fdema 13 10 9 8 3 2 5 4
Erosion/ulceration 7 5 5 6 0 0 2 i8]
Thvmus (57) (24) (Z7) {51) (55) (26} (22) {56)
Atrophy 25 13 } 15 7 11 10 3
Cont:nuad)
2nly frequently sccurring l2sisns Aer2 inciuded

T odumbers in 3arantheszs ara The aumpers




TABLE G. Histopathologic Distribution of Nonneoplastic Lesions
in Mice Found Dead, Sacrificed Moribund, and

Sacrificed at 65 and 78 Weeks? {Continued)

Males/EPTC {ppm) Females/EPTC (ppm)

Organs/Lesionsd 0 200 600 1800 0 200 600 1800
Yesenteric Lymph Node (58)b (42) (40) (57) (59) (40) {38) (59)
Erythrocytes in sinuses 14 15 15 10 : 29 24 13 13
Seminal Vesicles (60) (34) (33) (59) - -— - -

Distended with
secretions 18 10 11 12 - - - -
Testes (60) (28) (28) (59) — -— _— —
Atrophy 15 8 13 14 - - - —
Mineralization 10 2 7 12 - -— - -
iterus - - - - (60) (52) (50) (60)
Enlarged lumen - — - - 27 . 18 15 10
Qvaries - ~ -- - (60)  (41) (40) (60)
Cyst(s) 22 19 23 32

{Conciuded)

aly frequently occurring lesions were included.

smbers in parentheses are the numbers of tissues examined.
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TABLE 7. Histopathologic Distribution of Neoplastic Lesions
in Mice Found Dead, Sacrificed Moribund, and
Sacrificed at 65 and 78 Weeks
Males/EPTC (ppm) Females/EPTC (ppm) )
Organs/Lesionsd 0 200 600 1800 0 200 500 1800 e
Lungs (60) (60) (60) (59) (60) (60) (59) (60} '
Alveolar/bronchiolar
adenoma 2 1 0 2 2 1 0 0 -
Alveolar/bronchiolar T
‘carcinoma 1 2 2 1 0 0 1 0
Liver (60) {60) {60) (59) (60) (60) (59) (80)
Hepatocellular adenoma 5 & 4 1 0 2 0 0] .
Hepatocellular i ¢
carcinoma 2 1 3 0 0] 0 0 0
Spleen (60) (30) (27) (59) (60) (29) (28) (60)
Hemangioma 2 1 0 0 1 Q 0 0 g
Uterus - -= - -= (50) {52) (50) (60)
Endometrial stromal
polyp - - - - 2 3 3 0
Hemangioma - - - - 1 Q. 0 5
Multiple Organ [41¢ (0] (1] 1] [2] {21 (6] (4]
Malignant lymphomad 52 0 3 31 29 39 101 12

Gnly frequently occurring lesions were included.

Humbers in parentheses are the numbers of tissues 2xamined. )

{ ] Mumpers in brackets are the aumbers of animals with multiple organ malignant
tymphomas.

Number of lymphomas.
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REVIEWERS' OISCUSSION AND INTERPRETATION OF RESULTS:

The experimental methods were complete and adequate for assessing the
oncogenicity of EPTC in mice. The summary data presented with the
report were supported by individual animal data; the report was well
organized. Under the conditions of the study, the test compound was
clearly nononcogenic. '

Many nonspecific clinical conditions, including convulsions, tremors,
cyanesis, lacrimation/chromodacryorrhea, and pale bodies, were
observed throughout the study equally distributed between groups.

There were no compound-related effects on mortality, hematologic
parameters, and gross or histopathologic findings. Malignant
negplasms, benign tumors, and other histopathologic lesions generally
occyrred to the same extent in the control and dosed animals. Some
of these lesions were more prevalent in one sex (e.g., lymphoma in
“emales and hepatocellular carcinomas/adenomas in males), but were
comparable between the dietary groups. Historical laboratory data on
this strain of mice were available in the literature for comparison.

A consistent (p <0.05) decrease in weight gain and food consumption
in high-dose females was sufficient to establish that a maximum
tolerated dose was administered. At study termination the mean body
weight for high-dose females was 11.5 percent less than controls.
High-dose males showed a modest loss (5.6-9.3 percent) in weight gain
during the first 60 weeks of the study. A dose-related trend
(p 20.0%) 1in decreased mean body weight and food consumption was
observed in females at most intervals (Tables 3 and 4 in this report).

We assess that the LOEL, based on decreased food consumption and
weight gain in femaies, should be established at 600 ppm. The NOEfL
is 200 ppm.

A major deficiency 1in this :-.dy was that organ weights (as
recommended by EPA Pesticide Guidelines, 1982) were not detarmined.
However, this deficiency had no impact on the outcome of the study.

The number and chemical nature of contaminants, if any, in the test
material were not reported in the [BI report.

In €8I Yol. 1, p. 35, Table 3, mean Weekly Focd Consumption, the mean
vaiug for 1800-opm femalas is 27.7+5.<5 with M (number of animals) =
39, not 25.3%6.20 with 4 = 27,

[}
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7. CONCLUSIONS: CCo

A. Pregnant Sprague-Dawley rats were administered EPTC by oral
gavage at doses of 0 (control), 30, 100 or 300 mg/kg/day.
Although slight, nonsignificant changes occurred in treated dams,
none are considered evidence of frank, compound-related maternal
toxicity (1.e., the maternal NOEL >300 mg/kg).

No significant developmental toxicity and no compound-related
malformations were induced at any level of EPTC; other findings
(pregnancy rates and post-implantation losses) at all dose levels
were considered to be inconclusive. Hence the reproductive/fetal
NCEL > the HOT,

The A/D ratio could not be determined.

8. The study 1is classifed Core Suppiementary (see Recommendation
below).

8. RECOMMENDATIONS: We recommend that thi study be repeated using
higher dosages that produce frank maternal toxicity.

9. BACKGROUND:

A. Dosage levels for this study were based on a preliminary study in
pregnant rats dosed at 0, 150, 240, or 360 mg/kg/day; the testing
laboratory also conducted a pilot study in nonpregnant rats at
dosages up to 500 mg/kg/day. Treatments with 380 mg/kg/day were
associated with increased salivation and hair loss in al)l
animals. Food consumption was decreased, water consumpticn was
increased and body weignt gain was retarded during the treatment
period; slight increases in postimplantation loss were potad at
this dose lavel. At 230 and 160 mg/kg/day the authors noted
Jncreased salivation and slight effects in food and water
consumption.

tem 10--see footnote 1.

Th. MATERIALS AND METHODS /PROTCCOLS): (lee Appendix A for detaiis.)

A. T2st Mdaterial:

EPTC was described as a clear amber liquid from batch No. 518-998&
B8R 84-13 with a ourity of 98.34%. Josing preparations consisted
of suspensions of the test material in 1% aqueous methylcellulose

"2nly items apbropriate Far thos MER ave Jsen inc’uded.
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(this vehicle was also used as control material). Dosage levels
for this study were 0 (control), 30, 100, and 300 mg/kg/day; dose
volumes were adjusted to 1 mL/100 g body weight. Dosing
suspensions were prepared daily. Samples of dosing suspensions
were obtained at the beginning, middle, and end of the dosing
period; these samples were frozen and sent to the sponsor for
analyses. ‘

Methods:

One hundred and five time-mated female rats (CrL:C0BS CD (SD) BR
strain, specific pathogen free) were obtained from Charles River
UK, Ltd. Upon arrival, animals were examined and weighed; rats
within the weight range of 157-243 g were randomly assigned to
four study groups consisting of 25 animals each.

Animals were individually identified and housed five per cage in
a room maintained at 21 + 3°C and 55 + 10% relative humidity
with a 12-hour light cycle. Food and water were available ad
1ibitum.

The dose preparations were administered by gavage on gestation
days (GD) 6-15. Dose volumes were based on body weights obtained
on GD 6, 10, and 14.

Animals were observed daily for clinical signs of reaction to
treatment. Individual body weights were recorded on GD 1, 3, &,
10, 14, 17, and 20. Food consumption for animals in each cage
was measured for the intervals between the above weigh-in ays.
Water consumption for each cage was measured daily from GD 6-20.

Gn G0 20, animals were killed by carbon dioxide asphyxiation and
necropsied. The number of corpora lutea was recorded; uterine
contents were examined to determine the number, location, and
status of implantations. The opregnancy status of animals
appearing to be nonpregnant was determined after immersing the
uteri in 10% ammcaium sulfide. Fetuses were weighed and examined
externally. One half of the fetuses in each Jitter was fixed in
Bouin's solution and examined for visceral abnormalities by the
methods described by Wilson. The remaining fetuses were fixed in
“industrial methylated spirits,"” eviscarated, cleared, staired
{using a modification of the technique described by Dawson), and
examined for skeletal abnormalities.

Statistical analyses were conducted using the litters as the
basic wunits. Jonckneere and Xruskal-wWallis tests wers used to
analyze mean values for litter size, litter weight, implantation
losses, fetal weight, and incidences of fetal findings. Fisher's
exact test was used where 75% or more tied values occurred.

Protcocol: A protocol was not included with the study raport.




12.

REPORTED RESULTS:

A.

Test Material: Analyses of dosing suspension samples (conducted
by PPG Industries, Inc.) indicate that the concentration, homo-
geneity, and stability of the test material in the desing
preparations were 2azceptabie. '

Maternal Effects: No mortalities were reported for this study.
Increased salivation was noted in all dosed groups; brown stain-
ing, hair loss, and/or unkempt coat were reported for all of the
females dosed with 300 mg/kg/day. -

Body weight gains were not affected at 30 and 100 mg/kg/day;
slight (nonsignificant) reductions were noted at 300 mg/kg/day
when compared with controls (Table 1). A slight dose-related
reduction in food consumption was noted during the dosing period
(Table 2). Water consumption was increased in a dose-related
manner during GD 6-9; increased water consumption persisted in
the 300-mg/kg/day group even in the postdosing period (Table 2).

Reproductive ind Developmental £ffects: The gregnancy rate was
84, 76, 76, and 72% for the 3-, 30-, 100- and 300-mg/kg/day
groups, respectively. The authers reported that litter size was
slightly reducad (as a consequence of increased postimplantation
Tess) at 00 and 300 mg/kgs/day whon compared with conirols
(Table 3). The ‘ncreased postimplantation loss  was  not
stgnificant 5y Xruskal-wWallis analysis of variance; however, a
significant .2 <0.05):increase was  raportad it this dose ‘avel

using muiz'>': smzarison oroc2cires. A signic-ant dose-re atad
Trend wac ~acooiE The ne syl fatal bouy «ights; alirough
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TABLE 1. E£ffects of EPTC on Mean Maternal Body Weight
Changes (g) in Rats

Dosage (mg/kg/day)

Gestation Days 0 3C 100 300

T-6 40.2 37.2 41.9 41.4
6-10 24.5 23.9 24.3 20.0
5-14 49.8 48.5 47.6 43.%
5-17 83.3 82.5 81.7 75.4
6-20 131.0 128.2 124.0 119.3

TABLE 2. Effects of EPTC on Mean Maternal Food and
Water Consumption in Rats

Dosage {mg/kg/day)

Zestation Days 0 30 100 300

Food Consumotion (g/rat/day)

3-3 25 24.5 4.8 2300

-13 26.7 25.3 5.7 24.3

1-1% 27.3 28.7 25.5 25.3

7-113 28.7 27.2 25. 8.5
4azer Tonsumption 31/rat/day}

3-3 33.7 34.1 35.0 2.4
“0-13 33.2 3981 1.7 57.%
Td-1% 31.1 33.3 11.3 33.9
7-13 13.7 39.5 10.7 16.3
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TABLE 3. Effects of EPTC on Developmental Parameters in Rats
Dosage (mg/kq/day)

Parameter 0 30 100 300
No. females mated 25 25 25 25
No. females pregnant 21 19 19 18
% Females pregnant 84 76 76 12
No. corpora lutea

per female 14.4 14.3 14.4 13.9
No. implantations

per female 12.8 13.6 12.6 12.6
No. resorptions

per female 0.3 0.7 0.8* 0.7
% Postimplantation

1oss 2.5 5.4 6.8* 5.3
No. live fetuses

per litter 12.4 12.8 11.8 11.9
Mean fetal body

«“eight (g) 3.30 3.31 3.26 3.17
% ¥ale fetuses per

litter 52.2 52.2 50.2 49.9
% Fatuses with

nalformationsd 8.3 9.4 0.0 3.2
% Fetuses with skeletal

anomalies® 17.3 15.3 15.% 25.0
% “2tuses with viscerai

anomalias?d 5.5 5.3 3.3 5.4
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Slight reductions in the number and weight of fetuses were rnoted
at 100 and 300 mg/kg/day; in addition, fetuses in the
300-mg/kg/day group had reductions in the degree of vertebral
ossification when compared with controls. No teratogenic effects
were noted. :

B. A quality assurance statement was signed and dated October 15,
1985. : .

14. REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Material: Analyses of samples of dosing suspensions
obtained at three times during the dosing period indicated that
the test material was stable in methylcellulose and that the
homogeneity and concentration of the suspensions were acceptable.

8. Maternal Effects: No mortalities were reported at any dose level

in this study. Although increased salivation was noted for all
groups dosed with EPTC (but not for controls), the authors did not
indicate if this finding was observed following gavage administra-
tion (in which case, salivatior may have been associated with the
taste of the dosing preparations and may not have necessarily been »
indicative of maternal toxicity). The presence of brown staining,
hair loss, and/or unkempt coat in most animals dosed with ;
300 mg/kg/day suggest that EPTC was toxic at this dose level.
Body weight gains for females in the 300-mg/kg/day group were
moderately reduced after the initiation of dosing and remained
lower than contrals throughout gestation. Slight dose-related
decreases in food consumption and increases in water consumption
were noted for all dose Jlevels when compared with controls;
nowever, none of the differences were statistically significant.

€. Reproductive and Developmental Effects: Of the 25 females mated
for each group, 21, 19, 19, and 18 were pregnant at 0, 30, 10C,
and 300 mg/kg/day; the calculated pregnancy rates wer2 84, Tb,
76, and 72%, respectively {(Table 3). Embryonic/fetal Tlethal
effects were suggestad by slight reductions in the number of live
fatuses per litter at 100 and 300 mg/kg/day. 'We assess that the
nild increasas in oostimplantation loss at all dose ievels when
compared with controls were not statistically significant and
npiologically inconciusive. ’

A total of thres malformed fetuses were reported in this study.
One controi fetus {“rom litter No. 4) had muitiple crinicfaciai
malformations, and another control fetus (from litter No. 21) had
an interventricular sental defect and other vascular malforma-
tions. One fetus in the 30-mg/kg/day group (from litter No. 35
had a diaphragmatic hernia. We assess that these firdings wer2
incidental.

S |
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Although apparently consistent with the slight (nonsignificant)
reduction in fetal body weight at 300 mg/kg/day, we assess that
the reductions in ossification of the sacral and caudal vertebrae
were not compound related.

A1l other reproductive and developmental parameters were compara-
ble among dosed groups and controis.

{tem 15--see footnote 1.

16.

CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 2-8.
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A. Pregnant New Zealand White rabbits were dosed with 0 (conirol),
30, 100, or 300 mg EPTC/kg/day. Tne NOEL for frank maternal
toxicity of EPTC in this study was 300 mg/kg/day, the highest
dose level tested; the LOEL for maternal toxicity could not be

Although increased incidences of fetuses and litters with
malformations were noted in all groups dosed with EPTC, they
occurred only sporadically in each dosage group, were unrelated,
and are represented in the control background of this strain of

The A/D ratio could not be determined.

8. In addition to the absence of frank maternal and fetal toxicity
or any compound related defects, several deficiencies were noted
in the study methodology (see section 14.0. of this DER for
details); therefore, this study was considered Core Supplementary.

RECOMMENDATIONS: We recommend that the study authors address the
deficiencies noted in this report {section 14.0.) and that this study
be repeated, at higher doses in order to produce frank maternal

BACKGROUND: DOosage levels for this study were based on a preliminary
study in which pregnant rabbits were dosed at 0, 130, 200, and
300 mg/kg/day. In that study, dams dosed with 300 mg/kg3/:z3y had a
slightly increased incidence of cold ears, reduced fecal output,
reduced focd consumption, and reduced body weight gain. The authors
reported that litters at this dose level had slightiy increased post-
impiantaticn loss and decreased fetal body weight. One fa2tus in ihe
130 mg/kg/cay group had anury, situs inversus, and no splesn.

MATERTALS :ND METHODS (PROTCLOLSY:  (See Appendix A Tor details.;]

A. Test Material: The test material was described as a3 clear amoer
1iguig from batch MNo. $518-996 BR 384-13 with a purity of 38.1%.
Dosing oreparations consisted of suspensions of the tast material
in 1% 3queous methylceliuylose {this vehicle was also used as the
contro’ material). Dosage leveis for this study were 3 (control},
30, 100, and 300 mg/kg/cay; dose volumes were adjusted to 1 mg/kg

7. CONCLUSIONS:
determined.
rabbits.

8.

toxicity.

g.

Item 10--se2e foctnote 1.
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CCoT40
body weight. Dosing suspensions were prepared daily. Samples of
dosing suspensions were obtained at the beginning, middle, and
end of the dosing period; these samples were frozen and sent to
the sponsor for analyses.

B.- Methods: Sexually mature, nonpregnant female rabbits (New
Zealand White strain) were obtained from three different sources
(Cheshire Rabbit Farms, Ranch Rabbits, and Buxted Rabbit Company,
Ltd.) These animals were individually caged and acclimated for
at least 1C days. The animal room was maintained at 18 + 3°C
and 50 t 10% relative humidity. The room was illuminated for
14 hours daily. Females within a body weight range of 2.8-4.1 kg
were mated with proven males and then injected with luteinizing
hormone. The day of copulation was designated gestation day
(GD) 0. A total of 17, 16, 18, and 16 mated females were assigned
to the 0-, 30-, 100-, and 300-mg/kg/day groups, respectively.

The dose preparations were administered by gavage on GD 6-18.
Dose volumes were based on body weights obtained on GD 6, 10, and
14.

Animals were observed daily for clinical signs of reaction to
treatment. Body weights were recorded on GD 1, 6, 10, 14, 19,
23, and 29. Food consumption was measured for the intervals
between the above weigh-in days. Water consumption was measurad
daily from GD 6-20.

On GD 29, animals were killed by cervical dislocation and
necropsied. The number of corpora lutea was recorded; uterine
contents were examined to determine the number, location, and
status of implantations. Fetuses were weighed, examined
externally, and killed by intrathoracic 1injection of sodium
pentobarbitone. After these procedures, fetuses were dissected
and examined for wvisceral abnormalities and sexed. rurther
axaminations {microdissection, histopathology, etc.) wers
performed for fetuses with suspected abnormalities. Dissectad
fetuses were eviscerated and fixed 1in ™industrial methylated
spirit." Fixed brains were examined through 3 slice along the
frontoparietal suture. Carcasses were cleared, stained (using a
modification of the technique described by Dawson), and examined
for sk=2i2tal abnormalities.

analyses of litter data, fetal sex distributicn, ana
of skeletal wvariations were corcuctad using the
i-wWallis test and Jonckheeres's test: the Titter was used

‘3e experimental unit. The incidences of malformations wers
iniiyzed using a generalized linear model with bincmial error
structure and a logit link function.

“Z
=t N

C. P®rntocol: A protocol was not included with the study report.
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12. REPORTED RESULTS: , 0C5740

A. Test Material: Analyses of dosing suspension samples (conducted
by PPG Industries, Inc.) indicate that the concentration,
nomogeneity, and stability of the test material in the dosing
preparations were acceptable.

B. Maternal Effects: A total of one, one, two, and one animal died
or were killed after dosing started in the 0-, 30-, 100~ and
300-mg/kg/day groups. Most of these deaths were associated with
anorexia and body weight 1loss; no compound relationship was
suggested. The study authors reported an increased incidence of
cold ears and reduced feces at 30 and 300 mg/kg/day; however, the
authors renorted that this transitory effect was not seen at
100 mg/kg/day.

Slight increases in water and food consumption were noted at 100
and 300 mg/kg/day when compared with controls. Body weight gains
for animals in the 100- and 300-mg/kg/day groups were slightly
larger than that of controls from the initiation of dosing (GD 6)
yntil GD 29 (Table 1). Body weight gains for the 30-mg/kg/day
group were less than that of controls for the first four days of
dosing (G) 6-9), but were comparable to controls later in

gestation.
TABLE 1. Effects of EPTC on Mean Maternal Body Weight
Gains {g) in Rabbits
Dosage (mg/kag/day)

Gestation

Days a 30 100 300

i -9 in 188 175 115

5-19 298 261 432 260

5-729 435 474 625 512

findings  at terminal cacrepsy did  not  sugge<s  adverse
sompound--2lated 2ffects.
C. Reproductise and Developmental E£ffects: Sniy none aonpra2grant

anima! (i- the 100-mg/kg/cay group) was reported in this study.
Pregnancy rates were 100, 100, 92.9, and 100% for the 0-, 20-,
100- 3and 300-mg/kg/day grzups, respectively. Ho abortions were
reportad :t any dose level. Mo compound-related effacts were
noted on the number of corpora lutea, implantations, pre- and
sostimplarzation losses, litter size, and lizter and fetal weight

-

ar sex rasttos {(Taple 2).
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TABLE 2. Effects of EPTC on Mean Litter Data in Rabbits
Parameter Dosagqe (mg/kg/day)
0 30 100 300

No. Corpora Lutea 101 9.7 9.4 10.4
No. Implantations 8.8 8.4 8.4 9.0
No. Resorptions 1.3 1.8 0.6 1.5
% Preimplantation Loss 12.7 14.8 10.8 12.4
% Postimplantation Loss 15.2 23.8 1.3 16.5
No. Live Fetuses 7.% 6.6 1.8 1.5
Fetal Weight (q) 43.7 45.8 43.8 42.8
Litter Weight (q) 316.8 296.) 337.9 312.9
% Male Fetuses 44 .2 47.9 48.4 47.0

~
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The incidences (and percentages) of fetuses ind litters with
malformations are summarized below:

Dosage {mg/kg/day)

Affected 0 30 100 300
Fetuses
No.. 17112 4/99 S/101 5/112
%4 0.8 6.2 5.3 6.6
Litters
No. 1/15 3/15 4/13 5/14
xb 6.7 20.0 30.7 35.7

qMean percent per litter.

bVa]ues calculated by the reviewers based on litter incidences
presented in this data summary.

The study authors reported that the elevated incidences of mal-
formations noted in the groups dosed with the test material were
due to the use of certain males (Nos. 27 and 30, in particular)
for matings (Table 3). The incidences of skeletal variations
(13th rib and variations in sternebrae) were comparable for all
groups.

13, 5THOY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The study authors concluded that in this study 300 mg/kg/day was
associated with an fdncrease in the incidence of transitory,
nonspecific clinical signs during gestation; in addition, animals
dosed with 100 and 300 mg/kg/day had body weight gains larger
than controls. At 30 mg/kg/day, the authors noted an increase in
transitory, nonspecific signs and a decrease in body weight gain
at the initiation of dosing.

Mo adverse compound-relateg effects on any reoroductive or
deveiopmental parameters wers rego rted the authors stated that
the increase in malformed fetuses noted in the dosed qroups
resyited from the ugse of several males used for mating and that
the malformations were, therefore, not considered related 5 EPTC.

3. A quality assurance statement was signed and dated 29 August 1985.
Thic study w~as periodically inspected by the Quality Assurance
Unit. The study director stated that this study was in complianca
#ith lood Laporatory Practics standards.
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TABLE 3. Effects of EPTC on Fetal Malformations in Rabbits

Dosage Sire Dam
{mg/kg/day) No. No. Summary of Malformations?
0 30 109 Retroesophageal éubclavian artery 4
30 12 208 Total situs inversus, nonseptated cardiac-

outlet, interventricular septal defect, v
hydrocephaly, brachygnathia 2

217 210 Meckel's diverticulum 4
27 210 Absent interparietal bone
30 215 Gastroschisis, malrotated hindlimbs
100 43 302 Left forelimb flexure
15 305 Hydrocephaly, agnathia, cyclopia, malrotated
heart, abnormal cardiac cutlet, interven-
tricular septal defect, Jleft forelimb

flexure

17 3n Hydrocephaly

17 3 Encephalocele, rhinencepha’y, anophthalmia
27 317 Absent interparietal bone
300 30 402 Brachydactyly
37 305 Retroesopnageal subclavian irtery
14 312 Cleft palate
27 415 Retroesophageal subclavian artery, ‘aterven-

tricular septal defect

i3 115 Yalformed cardiac outlet, interver:iricular
septal] defect

las defined by the study authors.




14, REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

CC57490

A. Test Ma“erial: Analyses of test material samples obtained three
times during the dosing period suggest that the test material was
stable in the methylcellulose vehicle; however, the homogeneity T
assays indicated that the 300-mg/kg preparations had unacceptably =
low concentrations of the test material (average recovery was
46+11%). Since assays of the 30-mg/kg preparation (which were
prepared from the 300-mg/kg suspensions by serial dilution) were
acceptable, we attribute the the low assay results tc sampling
error. Repeat analysis for homogeneity and stability at this
dose level gave acceptable results.

8. Mat2rnal Effects: No adverse effects were noted on maternal o
survival. Increased incidences of reduced fecal output and cold f
ears were reported for the 300- and 30-mg/kg/day groups; these
effects were transitory and were not dose related. Therefore, we
assess that they are not indicative of frank maternal toxicity.
We consider the mild increases in body weight gains (and food and
water consumption) reported for the 100~ and 300-mg/kg/day dose
groups and the decreases in body weignt gains noted at
30 mg/kg/day to be inconclusive. Necropsy findings suggest that
EPTC did not adversely affect maternal health under the
conditions of this study.

C. Reproductive and Developmental Effects: The test material did
not adversely affect the pregnancy rates or incidences of abor-
tions at any dose level. Similarly, no effects were noted or the
number of corpora lutea, implantations, resorptions, live
fetuses, or on fetal weights, and sex ratios.

Although apparent increased incidences of malformed fetuses (and
litters) were noted in EPTC-treated groups (see Table 3), they
occurred only sporadically, were unrelated to each other, and
each has been observed in the control background of this strain.
Therefore, we agree with the authors that no ccmpound-relatad
fatotoxicity or other developmental defects occurred in this
study.

D. Severa) deficiencies were noted in the study methods and report:

1. The testing laboratory obtained the females for this study
from three sourcss; %this may nave caused the study %to have
jenetically heterogeneous animalis. The study authors did not
~aport the source of 2ach individual female. This deficiency
srecludes our 2valuation of the acceptability of group
issignment procadures (by animal source) and cur assessment
af possible associations hetween the renorted fetal
malformations and animal supplier.
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2. The study authors reported that the females were not pregnant 0

at the initiation of the study; the reproductive history of

these females, however, was not described. In the absence of

this information it was not possiblie for us to determine if

the animals used in this study were all nulligravid. T

3. The procedure of intrathoracic injection for sacrifice of the
fetuses is considered unacceptable due to the possible
physical perforation of cardiac structures and the distortion V
of cardiac and major vessel anatomy produced by the volume of '
fluid 1injected into the cardiac chambers. The anatomic :
disrupticns resulting from these procedures could have S
negatively affected the reliability of cardiovascular s
examinations, and perhaps confounded the visualization of
cardiac septal defects, valve malformations, perjcardial
hemorrhages, and various other maiformations or lesions in
the mediastinum of fetuses.

4. The methods used for examining of the thoracic and abdominal i
cavities were not described or referenced in the study report ‘
nor was it stated whether these examinations were conducted
with the aid of magnifying equipment. The study authors
stated that microdissection was used when a fetus was
suspected to have a malformation. Magnifying equipment
should be used routinely to examine fetal viscera, particuy- S
larly the hearts and kidneys. This is of particular concern :
since cardiac structures may have been perforated during
fetal sacrifices prior to examination for intrathoracic
abnormalities. In addition, the method of ‘intracranial
examination, as described in the report, was too limited.
The authors stated that fixed "heads were sliced through the
line of the frontoparietal suture® to examine the fetal
srains far possible abnormalities. It would have been more
acceptabls for the testing Jlaboratory to examine the
intracranial structures in serial coronal planes; this methed
would ha.2 provided sectional views of the nasal cavities and
septum, »>1Ffactory lobes of the brain, eyes, lateral, third,
and fourth wventricles, wvestibulocochlear apparatus, and
cerebellum. The inherent deficiencies of the single coronal
section wethod described by the authors may have precluded ;
the visuzlization of various malformations and variations.

18. ©CB3I AFPENMDIX: 3dzpendix i, Materiiis and Hethods, CBI pp. 2-9.
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CONCLUSIONS:

A. The NOEL and LOEL for parental toxicity of EPTC in Cri:CO(SD)Br
rats were 50 and 200 ppm, respectively, based on reduced body
weights, weight gains, and dose-related degenerative cardio-
myopathy at 200 and 800 ppm.

The NOEL and LOEL for reproductive/developmental toxicity were
200 and 800 ppm, respectively, based on reduced pup weights at
800 ppm (the HDT).

Based on a thecretical conversion ratio of 1 ppm to 0.075 mg/kg/
day, the dose levels of 50, 200, and 800 ppm correspond to 3.753,
15, and 60 mg/kg/day.

8. This study is classified Core Minimum.

g8--See footnote 1.

BACKGROUMD: The study authors reported that in a subchronic study

with EPTC, depressed body weights and liver and heart effects

occurred at daily doses of 72 and 120 mg/kg. Body weights were also
depressed at 36 mg/kg; the dose was reduced to 15 mg/kg after 6 weeks.

In a concurrent chronic toxicity/oncogenicity study, cardiomyopathies

were observed after 12 months on test. ©Due to these findings, the

protocol of the present reproduction study was amended to include

cardiac histological examinations in the Fy generation. A 10%

reduction in body weights was noted at 36 mg/kg.

13--See footnote 1.

HATERIALS AND METHODS {PROTOCOLS):

A. Materials and Methods: (See Appendix A for details.)

1. Test Material: EPTC technical, lot No. 518-996, HLA sampi=
NYo. 197569, was reported to be 98.4% pure. Characteristics
of the compound were not described. Appropriate amounts of
the test material were added to corn o0il and mixed with the
hasal diet {Purina Certifisd Rodent Chow #5002) to producz
concentrations of O, 50, 200, and 800 ppm. Jiets wer2
srepared weekly and refrigerated until use. Diet samples
<ere analyzed to verify the concentration of the test
material. HWeek-1 preparations were . also assayed for
homogeneity of the diets by analyzing samples from different
locations of the mixer. Stability assays were not performed
in conjunction with this study; however, the study authors
indicated that no  appreciable  loss  of  test  material
concantration was noted wnen canine diets were assayed.

B
3
3

0

‘On]y i*ams appropriate to This BER are incluced. ~ ;i;?




Animals and Experimental Desiqn: Weanling albino Cr1:CD(SD)Br
rats were obtained from the Kingston facility of Charle
River Laboratories, Stoneridge, NY, and acclimated for 1
days; none of these animals were from the same litter. The
animals were stratified by weight and 30 males and 30 females
were randomly assigned to each of the four study groups;
these rats were designated Fg parental animals. Animals
received their respective diets starting at approximately
5§ weeks of age and throughout the study.

After 10 weeks of treatment, females were randomly paired
with males of the same group for up ts 21 days to produce
Fia litters. Thirty male and 30 female F,,; weanlings
from each group were randomly selected to continue treatment
and were designated Fy parental animals. After at least 10
weeks of treatment, F, adults were bred to produce Fy,
litters using the same procedures as those described for
their parents; sibling pairings were avoided.

Observations and Measurements: Animals were observed twice
daily for survival and obvious signs of toxicity. Animals
were removed from their cages at least once each week and
examined for <clinical abnormalities. Body weights of
parental males were recorded at study initiation, weekly
during the study, and at termination. Females were weighed
at study initiation, weekly prior to mating, on gestztion
days (GD) 0, 7, 14, and 20, and «a lactation days O, 4, 7,
14, and 21. Food consumption was measured weekly for both
males and females prior to mating ard for mated females on GD
7, 14, and 20.

vaginal smear's were examined daily during mating; the day
+that sperm or a plug was observed was designated GO0 0.
during gestation, females were observed for abortion,
axcessive bleeding, premature delivery, and difficult or
srotonged parturition. As socn as possible after parturition,
-he numbers of 1ive and dead pups were recorded. The number
of live pups was alsc recorded on days 4, 7, 14, and 21. On
zay 4, Fia and  Foa litters were reduced by random
selection to a wmaximum of 8 and 10 pups, respectively,
‘eaving equal numbers of males and females when possible.
“he sex and weight of each pup were determined on days % and
21. Pups in each litter were weighe¢ collectively on days O,
T, and 4,

_ive pups were e2xamined for external abnormalities at =2ach
w=2ighing interval. Pups found dead werz grossly necropsied;
jrossly abnormal pups on day O were preserved for possible
future examination.

Ten Fy; weanlings/sex/group were randomly selected for
somplate necropsy:; “unusual® lesions and liver, kidnay,
spleen, and ragroductive tissues were Jreserved for
ristological examination. )

1
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After 10 weeks of treatment, five Fy adults/sex/group wergnp -, ,
randomly selected for an interim necropsy. The remainin Coid()
Fy adults and all Fp adults were killed and necropsied

after their progeny were weaned. Prior to termination,

orbital sinus blood samples were collected from 10 randomly
selected adults/sex/group. Hematological and clinical
chemistry parameters were measured, and brain, plasma, and
erythrocyte cholinesterase activity levels were determined.

Histological examinations were performed for the gonads of ,
all Fg and Fy adults and the hearts of ail F; adults.
Other collected tissues were examined histologically only for
control and high-dose adults killed after litters were weaned.

4., Statistical Methods: Body weight, food consumption, litter
population, and pup weight data were evaluated using analysis
of variance (ANOVA). Significant differences between groups
were identified using Dunnett's t-test. Reproductive indices
were analyzed using contingency tables to determine whether
the probability of successful mating or gestation was
independent of the treatment group.

B. Protocol: <See Appendix B.

12. REPORTED RESULTS:

A. Test Material Analyses: Except for one sample from the week-17
low-dose preparation, all diet samples were within 16% of target
values. The mean concentrations of assays at 1-5 week intervals
were 47.37, 188.6, and 766.13 ppm for the 50, 200, and 800 ppm
preparations, respectively. Homogeneity samples of the week-l
diets yielded 89-100, 91-96, and 86-95% recoveries of the target
concentration for the low-, mid-, and high-dose diets,
respectively.

8. Parental Data: Mortality occurred sporadically in all groups;
necropsy findings indicated that the deaths were incidental. In
general, hody weights of Fpy high-dose males and females were
significantly reduced when compared to controls after week 5
(Tables 1 and 2). In addition,  mid-dose females weighed
significantly l2ss than controls on weeks 8 and 9. Significant
reductions in c.mulative body weight gain were generally evident
fn both mid- 37d high-dose adulits of the fpy ‘generation. For
the Fy parenta’ animals, high-dose male and femals dody weights
and weight gains were significantly reducad throughcut most of
the generation.

Food consumptich of mid- and high-dose fg males and females
were generally reduced when compared to controls, but significant
reductions occurred only in the high-dose males during weeks 4,
5, and 9 and ir mid-dose males during week 4 (Table 3). 1In the
Fy generation, significant raductions were evident at all £°PTC
dose lavels for soth males and females.




TABLE 1. Mean Body Weights (g) of Rats Fed EPTC?

Dose
Level Week v
(ppm) 0 1 4 - 8 12 23
Fp Males 0 187 244 385 476 542 647
50 187 243 377 465 521 624
200 - 189 243 3712 461 515 609
8GO0 189 242 N 445* 494* 569*
Fg Females 0 142 172 234 213 328
5 146 1713 235 2712 327
200 144 1M 228 259> K4
800 143 170 224 248* 200>
Fq Males 0 169 231 388 493 549 673
50 170 232 382 489 541 648
200 175 233 367* 478 531 637
800 145* 201~ 330~* 419* 469* 542%*
Fy Females 0 137 164 228 2170 319
50 139 167 2217 269 328
200 140 165 225 266 318
800 125* 152* 202> 237* 283*

8The data presented here are abstracted from Tables 1, 2, 11, and 12 of

the study report.

*Significantly different from control value (p <0.05), as determined by
the study authors.
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TABLE 2. Mean Maternal Body Weights and Food Consumption of Rats -
Fed EPTC3
Body Weights (gq)
Dose
Level Gestation Day Lactation Day
{ppm) 0 20 0 14 21 3
Fo Females 0 286 398 312 328 310 b
50 287 395 318 334 315
200 278 405 307 334 309
800 260* 373* 278* 312 301 g
Fi Females 0 281 388 316 329 322
50 278 400 314 330 320
200 2717 393 304 330 14
800 245* 346* 271* 300~* 292*
Dose Food Consumption (g/animal/interval) }-ﬂ'
Leve] on_Gestation Days e
(ppm) 0-7 7-14 14-20
Fg Females 0 167 173 157 .
50 159 mn 155 ' e
200 163 116 160
800 155 168 151
Fy Females 0 164 167 133
50 159 163 140
200 158 159 145
800 133* 147 127

dThe data presented hera'are abstracted from Tables 8, 9, 18, and 19 of
the study report.

*Significantly differers from control value (p <0.05), as determined by
the study authors.
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TABLE 3. Mean Food Consumption (g/animal/week) of Rats
Fed EPTC3
Dose Heek
Level
(ppm) 1 2 4 8 10
Fo Males 0 180 200 212 205 200
50 175 193 207 205 194
200 172 138 194* 195 197
800 172 193 192* 192 191
Fg Females 0 134 144 163 155 163
50 133 143 154 169 150
200 129 147 149 148 150
800 126 141 151 149 141
Fy Males 0 179 202 232 215 218
50 173 187* 214* 207 199*
200 169 187% 214* 192* 193*
800 153 ‘ 169* 179> 177* 112%
Fi Females 0 125 137 167 163 142
50 129 134 149%* 140* 132
200 131 137 144* 140 131
800 129 134 130* 125% 120%*

dThe data presented here are abstracted from Tables 5, &, 15, ind 16 of
the study report.

*Significantly different from contral value {p <0.05), as det:rmined by
the study authers.




Antemortem observations and gross necropsy findings of adult
animals did not suggest parental toxicity. Histological
examinations of Fg tissues revealed only incidental findings;
however, the study authors indicated that hearts were not
examined histologically 1in the Fy generation. Evidence of
degenerative cardiomyopathy was present in Fy adults of the
mid~ and high-dose groups (Table 4).

The only significant changes noted by the study authors in
hematological, c¢linical chemistry, and cholinesterase data were
minimally increased erythrocyte count in mid-dose males and
reduced mean corpuscular volume and mean corpuscular hemoglobin
values in mid- and high-dose females.

Reproductive and Developmental Data: Precoital intervals, the
numbers of females mating, pregnancy rates (Table 5), and male
fertility rates were comparable -for all groups in both genera-
tions. Except for one Tlow-dose Fp female that died during
parturition, all pregnant females successfully maintained
pregnancy and delivered without complications.

Litter sizes of Fy,; low-dose litters were significantly reduced
at birth and day 4 (Table 6). “Mid- and high-dose litter sizes,
however, were comparable to controls. Fp, Tlitter sizes were
comparable for all groups throughout lactatioen.

Body weights of Fjy, high-dose progeny were significantly
reduced throughout 1lactation when compared to controls; body
weights of F2 high-dose pups were reduced from days 4-21
(Table 6). H15Ldose pup weights were significantly reduced on
day 7 of the Fy, lactation. Low-dose pup weights were comparable
to controls for both generations.

Antemertem observations of progeny revealed one high-dose Fyj
oup with a small palpable mass that was noted on day 14 dut was
no longer evident at approximately 5 weeks postpartum. No other
antemortem observations were noted in progeny of =2%i:-27 jenera-
tion. Necropsies of Fy; weanlings revealea onliy ‘ncidental
findings.

13, STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE HEASURES:

AL

The study authors concluded that the NOEL for body weight

af f
#4as 200 ppm and the NOEL rfor reproductive parameters was 300 pem

€2TC technical.

A quality assurance statement was signed and dated Jdune 11,
1986. Inspections were conducted periodically.

C65740
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TABLE 4. Incidences of Degenerative Cardiomyopathy in Rats Fed EPTCA

Dose After 10 Weeks of After Weaning of
Level Treatment Faa Litters
(ppm) (5 examined/sex/group) (25 examined/sex/group)
Fy Males 0 1 4
50 0 K}
200 5 15
800 5 25
Fy Females 0 g 1
50 1 0
200 3 5
800 5 25

3The data presented here are abstracted from Tables 29 and 32 of the
study report.




Ceray
TABLE 5. Summary of Breeding Results of Female Rats Fed EPTCE
Dose
Level No. Mated Pregnant
(ppm) Paire No. % No. %
F1a Interval 0 30 30 100 26 87
50 30 30 100 25 83
200 30 30 100 26 87
800 30 30 100 21 30
Fagz Interval 4] 25 24 95 23 32
50 24 23 36 21 es
200 25 23 92 23 92
800 25 25 100 24 36

dThe data presented here are abstracted from Tables 10 and 20 of the
study report.




TABLE 6. Mean Litter Data of Rats Fed EPTC3

<

..
w'{
-3

Mim

-

Dose
Level No. Live Pups on Day Pup Weight {g) on Day
(ppm) 0 4 21 0 4 7 Ay
Fyq Litters 0 i2.1 11.9 1.3 6.5 11.0 17.3 56
S0 10.0* 9.8* 5.8 6.9 1.7 18.0 56
200 13.3 13.0 8.0 6.2 10.0 16.4 55
800 12.7 11.17 1.6 5.9% 8.8* 13.7* 47*
Fog Litters 0 11.86 11.3 8.9 6.9 11.5 18.1 56
50 13.1 13.0 10.0 6.4 10.4 18.5 53
200 12.4 12.4 9.5 6.3 10.3 16.1* 52
800 2.2 12.0 9.0 5.2 9.1* 14.4%* 47*

dThe data presented here are abstracted from Tables 10 and 20 of the study report.

*Significantly different from control value (p <0.05), as determined by the study
juthors.




14.

REVIEWERS' OISCUSSION AND INTERPRETATION OF STUDY RESULTS: CCav

A. The reviewers validated the text and summary tables of the study
report by comparing them against the individual animal data; no
major discrepancies were found.

8. Test Material Analyses: Chemical analyses of the test diets

indicated that the preparations were acceptable. We assess that
the single sample with a low assay result (i.e., less than 84% of
the nominal concentration) did not adversely affect the integrity
of the study.

Parental Data: We assess that the deaths, antemortem observa-
tions, and gross necropsy findings were not indicative of any
compound effects.

We consider the reduced body weights, weight gains, and food
cansumption of Fy males and females to reflect parental toxicity
at 200 and 800 ppm. In the Fy generation, significantly reduced
food consumption was consistent with significantly reduced body
weights at 800 ppm only. We do not consider the Fy low- and
mid-dose reductions in food <consumption to reflect compound
toxicity. We regard the degenerative cardiomyopathy seen in F,
males and females at 200 and 800 ppm to reflect a more significant
parental toxicity, thus setting the study NOEL at 50 ppm (the
L0T).

Although there were significant hematological changss in Fy
adults, these changes were minimal; we do not consider these
findings o be evidence of overt parental toxicity.

Reproductive ard Developmentai Data: We assess that «<ompcund
administration nad no effect on the reproductive piramsters of
orecoita’ time, mating tincidence, pregnancy rate, parturiiion, or
male ferzility.

We regard the reduction in Fy, litter.size in the lcw-dose
group to de incidental since no adverse changes were noted in the
mid- or high-40se groups. Litter sizes throughout the F-»
interval also 3id nct indicate adverse compound 2ffects. W
consider the raductions in pup weights, however, o indicil
toxicity at 970 pom in both generations. Although th2 s7.4;
authors i nct cite reduced pup weighis in their coanc! ,
they di: netz his rinding as 2 compound =2ffect 3t 200 ind
300 ppm.

Antemort:sm obssrvations and necropsy data of the progen
suqgest any ccopound 2ffects. We consider these findings
incidental.

w3
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C. Therefore, we conclude that the NOEL for parental toxicity was
50 ppm, based on reduced body weights and food consumption and
dose-related degenerative cardiomyopathy at 200 and 800 ppm.

We also conclude that the NOEL and LOEL for reproductive/davelop-

mental toxicity were 200 and 800 ppm, respectively, based on
reduced pup weights at 800 ppm.

[tem 15--See footnote 1.

16. CBI APPENDIX: Appendix A, Materials and Methods, CBI pp. 3-12;
Appendix B, Protocol, CBI pp. A-1 to A-26.
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TOXICOLOGY BRANCH: DATA REVIEW
s

Reviewed by: Irving Mauer, Ph.D.;f%%"’ TB Project No.: 2123
Toxicology Branch /

Hazard Evaluation Division Date: January 16, 1987
Through: Judith . H-~E§w;rfi>3:f>p.§ y Acting Head \ Lok, (0.4 )

Secticn VI, Toxicology Sranch ; / 9Jf7

Hazard Zvaluation Zivision z
CHEMICAL: EPTC Caswell No.: 435

EPA Chem No.: 041401

STUDY TYPE: Mutagenicity ~ Gene mutation in mammalian cells
in vitro (L3178Y/TK}.

CITATION: Mouse Lymphoma Cell Mutagenesis Assay (TK*/~+TK~/~)
of EPTC. Final Report.

ACCESSION NO.: 263697

MRID: N/A

SPONSOR: PPG Industries, Inc., Pittsburgh, PA.
TESTING LAB: SRI International, Inc., Menlo Park, CA.
STUCY %0.: SRI Proiect Yo, LSU-8644-1

STUDY DZATE: February 13, 1986

TB CONCLUSIONS/EVALUGATICON:

ACCEPTABLE in demonstrating a p051t1ve response in the presence
of metaZzolic activation, negative results in nonactivated cultures.
A NCEL was nct determined.

STUDY DETAILS

Z“2TC techn
a Z

c
S 3 2

r1ﬂ)

ot 4518-996), 98.5% ai, supplied by the
U

1
le id, dissclved in ethanol for testing.

TUDY PROCEDURES:

S

Follcwirg pre;;m1n=*/ cytotoxicity testing, duplicate cultures
of heterozygous {TX™/~) 15178Y mcuse lymphoma cells (cleone 3.7.2C)
wers exposed f2r 4 hours :o 13 ethancl or six selected concentraticns
of test article, in Doth the absence and presence cf a metadolic

fa§
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activation system (MA) provided by Aroclor 1254-induced rat liver
microsomes (S9) plus NADPH-generating cofactors, according to
published procedures (referenced in the Final Report). The cells,
washed free of treatment solutions, were resuspended in fresh
tissue culture medium, and incubated a further 2 days to allow for
expression of mutations, following which they were cloned in medium
containing trifluorothymidine (TFT) for selection of mutant
cclonies (TK™/~). After 11 to 12 days in the cloning medium,
colonies were counted electronically, sized, and mutation frequency
(MF) of each culture (ratio of number of mutant cells to the

nunber of viable cells) calculated, averaged for each treatment
concentration, and expressed as mutants per 100 cells. Positive
controls (reference mutagens) were run concurrently with each

type of assay: ethylmethanesulfonate (EMS) for the nonactivated
series, and 3-methylcholanthrene (MCA) for activation.

Standard criteria for acceptability and evaluation, as well
as a QA/GLP statement, were included in the Final Report.

STUDY RESULTS:

Preliminary cytotoxicity testing with and without MA revealed
precipitation of test article at concentration of 389 ug/mL and
above. In nonactivated cultures, the next lower dose, 233 ug/mL,
was cytotoxic (only 1% cell growth relative to ethanol control),
but six doses lower than that (ranging from 140 down to 11 ug/mL)
were not cveotoxic (92 to 107% of control). Under activation
ccnditions, there was a shallow bhut definitive dose-related
increase in cytotoxicity in the same dose range, from 72 percent
relative cell growth at 50 ug/mL to 36 percent at 233 ug/mlL, anc
then a sharp increase at the next two higher concentraticns, 389
ug-mL (2%) and 648 ug/mL (13); no cell growth was cbserved at
higher doses (1080 to 5000 ug/mL). Hence, six concentrations of
EPTC ranging from 118 to 200 ug/mL were selected for the mutagen=2sis
assay withcut activation, and six from 42 to 250 ug/mL, for the
series with §9.

In the absence of activation, no increase in mutant co;onies
ovar the sclvent control value (average mutant freguency, 10°
cells = 80) was found at any level of EPTC (range, 73 to 103,
wizh a value of 81 for the highest dose). In activated cultures,
on the other hand, there was a flat three- to fourfold increase
over control (= 86) in mutants in the dose range 42 to 123 ug/mL
(average MF = 316 to 424), with a steeper increase at the two
highest doses (5.6-fold at 174 ug/ml, and 6.1X at 250 ug/mL).
Both positive controls responded as expected, EMS inducing a
tenfold increas< in nonactivated cultures, and MCA a sevenfold
increase with activation.




Colony sizing measurements in the activation assay revealed
the majority of colonies induced by EPTC were small, indicating
to the investigators a mechanism of mutation ". . . not yet

known."

STUDY CONCLUSIONS:

The authors concluded that EPTC induces a positive résponse
in activated cultures, but not in the absence of activation.

TB EVALUATION:

ACCEPTABLE. The study was conducted with procedures adequate
to generate valid results, demonstrating EPTC was positive in
inducing an increase i1 mutant (TFT~resistant) colonies at all
concentrations tested (42 to 250 ug/mL) under activation conditions,
but necative in the absence of MA. The positive response was
inducec at levels of cytotoxicity ranging from approximately
20 percent at the lowest dose tested (79% relative cell growth)
to 75 percent (25% RCG) at the HDT. The investigators should
have scught to obtain a NOEL at a level of cell survival more
closely approximating the negative control, to completely fulfill
the Agency's Guidelines for this type of study (although this
does nct invalidate the study).

Because of the predominance ot small (over large) colony
induction, the authors suggest the positive response obtained in
“his study may not reflect gene mutation at the thymidine kinase
{TK) 1ccus (i.e., alteration of its DNA sequence), but by an as
yet unknown mechanism. Current research activity in this type ot
mutagerssis assay* {by EPA investigators at the Agency's latoratories
in RTP, North Carolina, as well as others) indicates the producticn
of larce colonies may result from true point mutaticn at the TK
locus, whereas small colonies result from cytogenetic changes
involving a large segment of the chromosome (assigned as No. 11
of the mouse karyotype, the known location of the TK gene) which
includes a large number of genes on either side of TK. A definitive
evaluation of this colony size discrimination could have been

* e.g. (1) Sawyer, J.; Moore, M.M.; Clive, D.; Hozier, J.
Cytogenetic characterization of the L5178Y TK*/~ 3.7.2C
mouse lymphoma cell line., Mutation Research. 147
(1985) 243-253.

{2) Blazak, W.F.; Stewart, B.E.; Galperin, I.; Allen,

K.L.; Rudd, C.J.; Mitchell, A.D.; Caspary, W.J.
Chromosome Analysis of Trifluorothymidine-Resistant
L5178Y Mouse Lymphoma Cell Colonies. Environmental
Mutagenesis 8:229-24C (1986).

| J&7
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provided by the study authors if they had tested to lower
(nontoxic, no-effect) levels, as well as performed cytogenetic
analysis of chromosome preparations from both observably large
and small colonies. If small colonies were to reveal alterations
in chromosome No. 11 (and thus the more likely mechanism of
mutant induction in mouse L5178Y cells by EPTC), this would be

at variance with the negative cytogenetic response reported by
another lab (LBI Project 20990, Genetic Assay 8031, dated November
1985) in CHO cells treated with this chemical under the same
conditions (e.g., with activation) up to concentrations causing
comparable levels of cytotoxicity (150-225 ug/mL).
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TOXICOLOGY BRANCH: DATA REVIEW

‘

/ ‘ ,, LAY
Reviewed by: Irving Mauer, Ph.D.'}c{é;“*‘ TB Project No.: 2123
Toxicology Branch /<§f

Hazard Evaluation Division Date: January 16, 1987
Through: Judith W. Hauswirth,Ph.D., Acting Head

Section VI, Toxicology Branch el W - awa b

Hazard Evaluation Division / thelgr
CHEMICAL: EPTC Caswell No.: 435

EPA Chem No.: 041401

STUDY TYPE: Mutagenicity - Chromosome aberrations in vitro (CHO
cells).

CITATION: Clastogenic Evaluation of EPTC Technical, 518-996
BR85-40 in an in vitro Cytogenetic Assay Measuring
Chromosomal Aberration Frequencies in Chinese Hamster
Ovary (CHO) Cells. Final Report.

ACCESSION NO.: 263697

MRID: N/A

SPONSOR: PPG Industries, Inc., Pittsburgh, PA.

TESTING LAB: Litton Bionetics, Inc., Kensington, MD.

STUDY NO.: LBI Project No. 20990 (Genetics Assay No. 8031)

STUDY DATE: November 1985.

TB CONCLUSIONS/EVALUATION:

ACCEPTABLE in demonstrating negative results for inducing
chromosome aberrations in CHO cells treated with and without
metabolic activation up to cytotoxic levels (150 to 225 ug/mL).

STUDY DETAILS

TEST MATERIAL:

EPTC technical, 518-996 BR85-40, supplied by the sponsor as
a clear liquid (% purity not stated here), dissolved in ethanol

for testing.




STUDY PROCEDURES:

Following range-finding tests, to select both the doses
{based on toxicity, as determined by monolayer confluency and
counts of mitotic cells) and optimal harvest times (to insure
analysis of first metaphases postdose), duplicate cultures of
Chinese hamster cells (CHO-WBL, originally obtained from
Dr. S. Wolff, University of California, SF) were exposed (in a
single trial) to a range of four doses of test article for 17.5
hours in the absence of metabolic activatiuii, or for 2 hours in
the presence of an Aroclor 1254-induced rat liver S9 activation
system (MA), then prepared for cytogenetic analysis of 100 metaphase
cells per culture per dose level by established (referenced)
procedures. Overall chromosome aberration frequencies and percent
cells with one or more than one aberration at each dose level
were compared to pooled solvent {(ethanol) and negative (untreated)
controls by Fisher's Exact Test (with appropriate adjustment for
multiple comparisons). Evidence of any dose response as well as
the estimated number of breaks involved in the production of
different types of aberrations were also considered. Cultures
exposed to appropriate positive control substances for each
series were also run in parallel: mitomycin-C (MMC) for non-
activation, and cyclophosphamide (CP) for activation.

STUDY RESULTS:

In range-finding assays with/without MA, no cells survivad
concentrations of 333 ug/mL EPTC or higher. At the next lower
dose, 100 ug/mL, there was 50 percent reduction in monolayer
confluency with few cells in mitosis in nonactivated cultures,
but no toxicity and no apparent cell cycle delay with activation.
Therefore, a delayed harvest time (20 hours) with a dose range 30
to 200 ug/mL EPTC was selected for the nonactivated aberration
assay, the usual harvest (10 hours) and a dose range of 15 through
300 ug/mL with activation.

In the absence of activation, no dividing cells were obs=srved
at the two highest EPTC doses selected, 150 and 200 ug/mL, and
20 percent reduction in monolayer confluency at the two next iover
concentrations, 90 and 120 ug/mL, combined with observa2ble decreases
in mitoses. However, at neither of these two latter concentrations,
nor at lower doses (30 to 60 ug/mL) were significant increases in
chromosomally aberrant cells over controls tound {range, 1.5 to
4.0% for EPTC, 2.5% in controls). In contrast, the positive
control, MMC, induced large increases in aberrant cells (26%),
number of aberrations per cell (> 0.32 vs. 0.03 for controls), and
multiply aberrant cells (4.0% vs. 0.5%).

In S9-activated cultures, the top EPTC concentration, 3C0

ug/mL, was lethal, as was the next lower dose, 225 ug/mL. At 150
ug/mL there was a mocderate reduction in coafluency (253%3), anc

z 190
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slightly reduced number of observable mitotic cells, but no
significant increase in chromosome aberrations at this dose
(4.0%), nor at any of the lower doses {(2.5%, 1.0%, and 1%,
respectively at 15, 30, and 75 ug/mL), compared to the pooled
control value (3.0%). Cultures treated with the mutagen (CP)
responded as expected, 36.0% of cells with aberrations overall,
at a rate of 0.48 aberrations per cell, and 8.0% with more than
one aberration.

STUDY CONCLUSIONS:

The authors concluded that technical EPTC was negative for
the induction of chromosome aberrations in CHO cells, under both
activation and nonactivation conditions.

TB EVALUATION:

ACCEPTABLE. The assay was performed with adequate procedures
to demonstrate the negative results obtained.
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Reviewed by: Irving Mauer, Ph.D. 3 6£4““" 18 project No.: 2123/2344

Toxicology Branch | P -
Hazard Evaluation Division Date: /;ﬂZnA(u.j/ 5% /7’//

Through: Judith W. Hauswirtn, Ph.D., Acting Head
3ection VI, Toxicology Branch, (a..,d,wa' W W
Hazard Evaluation Divisiecn / ]t
CHEMICAL: EPTC Caswell No.: 435

EPA Chem No.: 041401
STUDY TYPE: Mutagenicity - Primary DNA damage/repair {HPC/UDS)
CITATION: Evaluation of the Potential of Ethyl-(N,N-dipropyl)
thiocarbamate to Induce Unscheduled DNA Synthesis in
Primary Rat Hepatocyte Cultures. Final Report.
ACCESSION NO.: 263697
MRID: N/A
SPONSOR: PPG Industries, Pittsburgh, PA.
TESTING LAB: SRI International, Inc¢., Menlo Park, CA.
STUDY NO.: SRI Project LSC-8644
STUDY DATE: January 1986
TB CONCLUSIONS/EVALUATION: Although reporting negative results
for UDS in this in vitro rat hepatocyte assay up to cytotoxic
concentrations of EPTC (250 ug/mL), this study is UNACCEPTABLE
because of procedural and reporting deficiencies (as detailed
in the TB EVALUATION). :
S1TUDY DETAILS
TEST MATERIAL:

Ethyl-(N,N-dipropyl)thiocarbamate (EPTC technical, Lot No.
©<18-996), 98.5% ai, suppliec by the sponscr as a clear, yellow
liquid, dissolved in 95% ethanol tor testing.

PROCEDURES:

Coverslip cultures of primary rat hepatocytes, isclated from
two adult male Fischer-344 rats, were exposed in repeat experiments
to graded concentrations of test article (three cultures per

~oncentration), and simultaneously "o 10 uCi/mL 3H—thymidine
(sp. act., 30 Ci/mmole), for 19 to 21 hours at 37 °C, follcwing

s
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which they were washed, swelled in hypotonic saline, fixed, and
prepared for autoradiographic grain counting indicative of :
unscheduled DNA synthesis (UDS), according to standard (referenced)
procedures. For the preliminary experiment, 10 concentrations up
to 5000 ug/mL (the limit of solubility) were tested; in the

repeat, 6 concentraticns up to 500 gg/mL.

Grains from 50 normal-appearing cells per slide were counted
electronically, the highest count from two nuclear-sized areas
over the heaviest-labeled cytoplasmic area adjacent to the nucleus
being subtracted from the nuclear grain count to give net grains
per nucleus (NG); the percentage of cells in UDS was calculated
as percentage of cells with 5 NG or more. Thus, 150 cells were
scored for each concentration for each experiment, and frequency
distributions of grain counts for each test concentration, as
well as average and median grain counts, calculated and compared
with control values by a computer data analysis program (VAX
11/782). No cther statistical methods were used to analyze data.

Three controls were run concurrently with each assay: a
positive control, 2-acetylaminofluorene (2-AAF) at two concentra-
tions (but only one scored), a solvent control (95% ethanol), and
an untreated medium control. Although stated to have been included
(as page ii, so indicated in the Table ot Contents), a QA statement
was inadvertently missing from this review copy of the Final
Report.

STUDY RESULTS:

As preserted in a summary tabulation for both assays, EPTC
was cytotoxic at concentrations of 250 ug/mL and above, and
precipitation was observed at levels ot 1000 and 5000 ug/mL.

In contrast to the positive UDS response in the majority of
cells treated with the mutagen, 2-AAF (39.5 NG in 95% of cells in
the first experiment and 5.7 NG in 52% in the second assay*),
test plates were negative at all useful concentrations of EPTC wup
to the nontoxic level, 100 ug/mL, registering negative NG values
in the few cells with any grains (not different from negative
controls).

STUDY CONCLUSIONS:

EPTC was negative {for UDS induction) in this in vitro rat
hepatocyte DNA repair assay.

* Stated as ".8.7 NG" in text (Results and Discussion section),
but 5.7 in =abular summary (Table 1 of Report).




TB EVALUATION:

This study appears to have been conducted according to
procedures adequate to generate and support the negative results
obtained with EPTC. However, the study is not acceptable because
of significant deficiencies :in procedure and/or reporting:

1.

The subtraction of the “two highest" (presumably)
cytoplasmic grain counts to determine "net nuclear

grain counts" is at variance with the customary practice
of subtracting the average count from several {commonly,
three) cytoplasmic areas to arrive at NG per nucleus,
and produces unreasonably high negative values (even

for the negative controls, as reported in the Summary
tabulation).

The investigators' procedures probably also contributed
to the disparately low mean NG value reported for the
positive control (2-AAF) in the replicate assay (Summary
tabulation).

The discrepancy in reporting the level of response to
2—-AAF (18.7 NG in the Results and Discussion section,
but 5.7 in Table 1) is noted by us.

Individual counts for each of the triplicate zultures
per treatment are not presented.

(VS)
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