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Action Requested: Review of request for removal of the rotational
crop restriction on chlorothaleonil, including review of toxicology
data provided the registrant for soil d-gradate SDS-46831 (2,5,6-
trichloro-3~-carboxybenzamide.

Background: Chlorothalonil has been classified as a B2 oncogen
based on kidngy tumors in rats and mice. The Q,* for this compound
is 1.1 x 10 (mg/kg/day) . In the petiticn submitted by the
registrant, rotational crop studies were cited indicating that
residue data have been collected for data are available for plant
uptake of chlorothalonil (parent), SDS-3701 (metabolite), HCB and
PCBN (formulation contaminants), and SDS-46851 (soil degradate).
structures for these chemicals are attached. These data have been
submitted to EFED for evaluation.

Currently, datz are available for SDS-3701. Two-year oncogenicity
studies in mice and rats (Accession Neo. 071531, 071527, 072270,
072276) indicated no evidence of oncogenicity. A 3-Generation
Reproduction Studyiin rats (Accession No. 071524) was classified as
"Supplementary" data. However, the Reproductive NOEL for SDS-3701
was >125 ppm (HDT). The Developmental NOEL in rabkbits was >5
mg/kg/day (HDT) with a Maternal NOEL of 1 mg/kg/day. At 5
mg/kg/dav, maternal death and abortion were reported.
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Data for PCBN are limited to a negative Ames.assay (Accession No.
0147916). For existing tolerances from directly applied chloro-
thalonil, PC2N has not been considered due to the determination by
HED that the residues of HCB and parent were of overriding
significance in estimating cancer risk (cf. Memo from B. Jaeger to
E. Saite, 8/5/88). This assumption does not appear pertinent: to
the current situation.

HCB is a B2 carcinogen with a Q,* of 1.7 (mg/kg/day) .

A substantial body of data has been generated for the SDS-46851
soil degradate. These data are summarized below.

1) Acute Oral Toxicity - Rats (81i-1)
MRID No. 415648-01
LD;, in male and female Sprague-Dawley rats >5000 mg/kg
Toxicity Category IV
Core - Supplementary (Not enough rats to meet guidelines)

2) 14-Day Feeding Study - Rats
MRID No. 415648-02 )
Male and-female Sprague-Dawley rats were given 0, 125, 250,
500, 1000 or 2000 mg/kg/day in diet for 14 days.
‘NOEL > 2000 mg/kg/day for male rats
NOEL = 1000 mg/kg/day for female rats
LOEL = 2000 mg/kg/day for female rats based on increased liver
-weights relative to body weights.
Core - Supplementary (Special study; not guideline)

3) 30-Day Feeding Study - Rats

MRID No. 415648-03

Male and female Sprague-Dawley rats were given 0, 500 or 2000

mg/kg/day in diet for 30 days.

Compound related effects were enlargement of the liver with

centrilobular hepatocellular hypertrophy in male and female

rats.

NOEL < 500 mg/kg/day in male and female rats.

LOEL = 500 mg/kg/day in male and female rats based on
increased liver weights.

Core - Supplementary (Special study; not guideline)

4) 30-Day Feeding Study - Dogs
MRID No. 415648-04
Male and female beagle dogs were given 0, 100, 500 or 1000
mg/kg/day orally. Test material was enclosed in gelatin
capsules for administration.
Dose related histopathological and hematological effects were
reported for male and female dogs at all treatment levelis.
A NOEL was not determined due to a dose related reduction in
platelet counts and hepatocytcmegaly in females, and delayed
sexual maturation in males. .
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- Core - Supplementary (Special study;fﬁot»guideline)

90~-Day Feeding Study - Rats (82-1}) and One-Generation
Reproduction Study -~ Rats
MRID No. 415648-06
Male and female Sprague-Dawley rats were given 0, 250, 750 or
2000 mg/kg/day in diet for 90 days. At this time, 10 males
and 10 females from each dgroup were sacrificed for
histopathological evaluation. The remaining 25 rats from each
group were bred. Pups and parental rats were sacrificed on
day 21 of lactation.
No significant reproductive effects were reported at any dose
tested. Increased adrenal, 1liver and kidney weights and
urinary specific gravity ‘and transient effects on prothrombin
time and blood glucose were reported.
Systemic NOEL = not established in females, 250 mg/kg/day in
males '
Systemic LOEL = 250 mg/kg/day in females based on relative
adrenal weights
= 750 mg/kg/day in males based on increased
relative kidrey and liver weights
Reproductive NOEL = 750 mg/kg/day
Reproductive LOEL = 2000 mg/kg/day based on reduced Day 21 pup
, weights .
Core - Guideline for 90-Day Study
Core ~ Supplementary for Reproduction Study (Special study;
_not guideline)

90-Day Oral Study - Dogs (82-1)

MRID No. 415648-05

Male and female beagles were given 0, 5, 15, 50 or 500
mg/kg/day for 90 days. The test material was given orally
enclosed in gelatin capsules.

Increased liver weights, decreased urinary pH and increased
blood glucose concentrations were reported in male and female
dogs.

NOEL = 15 mg/kg/day in male and female dogs

LOEL = 50 mg/kg/day based on effects cited above

Core - Guideline

Developmental Toxicity Study - Rats (Range-~finding)

MRID No. 415648-07

The test material was given by gavage co pregnant Sprague-
Dawley rats on days 6 through 15 of gestation, inclusive at
doses of 0, 250, 500, 1000 or 2000 mg/kg/day.

on the basis of this study, dose levels of 0, 500, 1000 and
2000 mg/kg/day were selected for a subsequent Developmental
Toxicity Study.

Maternal NOEL
Maternal LOEL

1000 mg/kg/day

2000 mg/kg/day based on slight body weight
gain and food consumption reducztions
Developmental NOEL = not determined
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Core ~ Supplementary (Special study; not guideline)

Developmental Toxicity Study - Rats (83-3)

MRID No. 415648-08 .

Pregnant Sprague-Dawley rats were given the test material by
gavage at 0, 500, 1000 or 2000 mg/kg/day on gestational days
6 through 15 incliusive. Neither maternal nor developmental
toxicity were reported at 2000 mg/kg/day (HDT). The test
material is not a developmental toxicant to rats at doses up
to 2000 mg/kg/day.

Core - Guideline

Developmental Toxicity - Rabbits (Range-finding)
MRID No. 415648-09
Pregnant New Zealand White rabbits were given test material by
gavage on days 6 through 19 inclusive. Treatment levels were
0, 250, 500, 1000 or 2000 mg/kg/day. Based on the findings of
this study, doses of 0, 250, 500 and 1000 mg/kg/day were
selected for the subsequent Developmental Toxicity Study.
Maternal NOEL = 250 mg/kg/day :
Maternal LOEL = 500 mg/kg/day based upon body weight loss

. during gestation
Developmental NOEL = not determined
Core - Supplementary (Special study; not guideline)

Developmental Toxicity - Rabbits (83-3)

MRID No. 415648-10

Pregnant New Zealand White rabbits were given 0, 250, 500 or

1000 mg/kg/day of the test material by gavage on days 7

through 19 of gestation, inclusive.

Maternal NOEL = 250 mg/kg/day

Maternal LOEL = 500 mg/kg/day based on body weight gain
decrement and reduced food consumption

Developmental NOEL > 1000 mg/kg/day (HDT)

Core - Guideline

Metabolism -~ Rat (85-1)

MRID No. 415648-18

Male and female Sprague-Dawqu rats were given single oral
doses of 10 or 1000 mg/kg of 'C-SDS-46851. The major route
of excretion was in feces, with a substantial amount of C
excreted in urine. The test material reached a peak level in
the blood rapidly (within 3 hours). The elimination half-
lives for the low and high dose were 2.5 and 6.2 hours,
respectively.

COre}— Supplementary (see attached DER)

Mutagenicity - Salmonella/Mammalian Activation Gene Mutation
Assay . .

MRID No. 415648-12

Five dose of 2,4,5-trichloro-3-carboxy-benzamide from 39 to
3900 ug/plate were evaluated by plate incorporation assay.
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The 3900 ug/plate level was cytotoxic. S. typhimurium strains
TA1535, TA1537, TA1538, TA98 and TA100 were used. No evidence
of mutagenlcity was reported with or without activation at any
concentration tested.

Core =~ Acceptable

Mutagenicity - Mammalian Cells in Culture Gene Mutation Assay
in Mouse Lymphoma Cells '

MRID No. 415648-13

SDS-46851 was evaluated using L5178Y mouse lymphoma cells with
and without activation. Doses tested ranged from 50 to 5000
pg/ml. The 5000 pg/ml dose was excessively cytotoxic.
Therefore, dcses used for mutant selection were 500, 1000,
2000, 3000 and 4000 ug/ml. No mutagenic effects were reported
in the absence of activation. The portion of the study
conducted with activation indicated sporitaneous mutation
frequencies outside the normal range.

Core - Unacceptable

Mutagenicity - Mammalian Cells in Culture Gene Mutation Assay
in Mouse Lymphoma Cells

MRID No. 415648-14

SDS~46851 was evaluated using L5178Y mouse lymphoma cells with
and without activation. Doses tested ranged from 75 to 1000
pg/ml. The 1000 wug/ml dose was adeguately cytotoxic. No
mutagenic effects were reported with or without activation.

- Core - Acceptable

Mutagenicity - Unscheduled DNA Synthesis Assay in Primary Rat
Hepatocytes

MRID No. 415648-15

Five doses of the test material from 24 to 240 ug/well did not
induce unscheduled DNA synthe51s in primary rat hepatocytes.
Core - Acceptable

Mutagenicity - Mammalian Cells in Culture Sister Chromatid
Exchange Assay in Chinese Hamster Ovary (CHO) Cells

MRID No. 415648-16

No evidence of cytotoxicity was reported in the treatment
range tested (200 to 2000 ug/ml) with or without activation.
Results of the assay were negative. However, the exposure of
the nonactivated cells was for only 5 hours and may have been
insufficient to have induced sister chromatid exchange.

Core - Unacceptable

Mutagenicity - In Vivo Mouse Micronucleus Assay in Mice

MRID No. 415648-17

Male and female Swiss mice were given single oral gavage
administrations of the test material equivalent to 0, 500,
2500 or 5000 mg/kg.- Bone marruw cells indicated increased
frequencies of micrcnucleated polychromatic erythrocytes in
low dose meJes at 24 and 48 hours after dosing and in high




dose females at 48 hours after dosing. There was no evidence

of dose response and the values fell within normal background

ranges. Therefore, the results were considered negative.

Core - Unacceptable (Can be upgraded; see DER)
Recomrendations: No data are currently available on the oncogenic
risk posed by PCBN and SDS-46851. However, the following
considerations of chemical structure may be useful in evaluating
the behavior of these two materials:

1) As is evident from the structures attached, PC3N is
intermediate between the parent and HCB. Therefore, it may be
metabol.zed similarly to these materials, and by inference,
have carcinogenic potential intermediate between these two
material.

2) The SDS-46851 has two polar groups rzp:acing the nucleophilic
groups on the parent. This material is rapidly excreted and
may have limited capacity to produce oncogenicity. That is,
the SDS-46851 may behave more similarly to the SDE-3701 than
to the parent.

The above two statements can not be definitively defended in the
absence of data, but do reflect the current considerations of Tox
Branch based upon a structural comparison to the three materials
for which data are available.

A new DRES analysis incorporating the rotational crop residue data
provided by the registrant should include these considerations in
assigning potency factors.



(o3 § Cl Cl

Chlorothalonil Pentachloro- Hexachlorobenzene
(Parent) benzonitrile
CN CONH,
c1i Cl cl - Cl
Cl CN C1 COOH
OH H

SDS-3701 SDS—-46851




S G D.

Section I, Toxicology Branch II.(HFAS) (H7509C)_ dé? %A]/?C'
Secondary reviewer: Yiannakis M. Iocannou, Ph.D. !
Section I, Toxicolegy Branch II (HFAS) (H7509C)

Reviewed by: Elizabeth A. Doyle, Ph.D.

C0£ 3234

DATA EVALUATION REPORL
Study Type: Acute Oral Toxicity - Rats (81—1) Tox. Chem. No.; 215B
'MRID Number: 415648-01
Test Materjal: Chlorothalonil Metabolite

Synonyms: SDS-46851, 2,4,5-Trichloroisophthalamic acid, 2,5,6-trichloro-
3-carboxybenzamide, 3-carbamyl-2,4,5-trichlorobenzoic acid

Study Number: 684-5TX-84-0033-001

sSponsor: Fermenta ASC Corporation
5966 Heisley Recad
P. O. Box 8009

- Mentor, Ohio 44061-8000

Testing Facility: SDS Biotech Corporation g
Department of Safety Assessment
Life Science Toxicology
7528 Auburn Road
Painesville, Ohio 44077
Title of Report: Acute Oral Toxicity Screening in Rats with SDS-46851
Authors: S. K. Shults, M. C. Long and N. H. Wilson
Report Issued: January 2, 1985
Conclusions: Under the conditions of this study, the test material was
found to be essentially nontoxic to male and female rats by
the oral route.
LD50 >5000 mg/kg in male and female rats
Toxicity Category IV
Cléssification: core - Supplementary
(Deficient in that the number of rats used in this study does nct
iconform to the guidelines recommendation.)

This study does not satisfy the guideline requirements (81-1) for an "Acuzte
Oral Toxicity Study in Rats".
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MATERIALS AND METHODS

The test material used in this study was 2,4,5-trichlorophthalamic acid
(purity = 95% a.i.), a white powder. ' The test material was administered
as a single oral dose by gavage at treatment levels of 200, 1000 and 5000
mg/kg. The test material was prepared as 0.5% w/v in methylcellulose.

Two male and two female Charles River CD (Sprague~Dawley) rats were treated
with each concentration. Treatment concentrations were 200, 1000 and 5000
mg/kg. Rats were observed once every hour for six hours following dosing
and twice daily thereafter through day 10. ©Oa days 11 through 14, rats
were observed once daily. Body weights were recorded immediately before
dosing and on days 3, 7 and 14. All rats were necropsied at termination.

RESULTS AND DISCUSSION

No mortality occurred due to treatment with the test material. No abnormal
clinical signs were reported in male or female rats given 200 mg test mate-—
rial/kg. Two rats given 1000 mg/kyg developed soft stool containing mucous.
At 5000 mg/kg, soft stool containing mucous and tan colored particles was
noted in all treated rats. One high dose rat exhibited anogenital stain-
ing. These signs develcped by about two hours post-treatment and cleared
by about six hours post-treatment. Red nasal discharge and chromodacryor-
rhea occurred in one male and one female high dose rat on days 7 and 10,
respectively. These signs persisted until termination. No effect on body
weight was reported due to treatment. All groups exhibited similar weight
gain patterns during the observation period. No treatment related rross
pathology was reported.

The number of rats used in this study was less than that recommended by the
guidelines (five per sex/dose). This study was considered to be inadequate
on the basis that an insufficient .number of rats were used.

CONCLUSTIONS

-

Under the conditions of this study, the test material was found to be
essentially nontoxic to male and female rats by the oral route.

LDS0 >5000 mg/kg in male and female rats
Toxicity Category IV
Classification: - core - Supplementary
! (Deficient in that the number of rats used in this study dces not

conform to the guidelines recommendation.)

This study does not satisfy the guideline requirements (81-1) for an "Acutse
Oral Toxicity study in Rats".
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DATA EVALUATION REPORT
STUDY TYPE: 14-Day Feeding - Rats TOX. CHEM. NO.: 2153
MRID NO.: 415648-G2
TEST MATERIAL: Chlorothalonil Metabolite
SYNONYMS: SDS-46851, 3-Carboxv=-2,5,6~trichlorobenzamide, 2,4,5~-
. Trichloroisophthalamic acid, 3-Carbamyl-2,4,5-trichlorobenzoic

acid
STUDY NUMBER: 684-5TX-84-0069-003

SPONSOR: Fermenta ASC Corporation
5966 Heisley Road
P.O. Box 8000
Mentor, Ohio 440V61-8000

TESTING FACILITY: SDS Biotech Corporation p
Department of Safety Assessment
Life Science Toxicology
Painesville, Ohio 44077

TITLE OF REPORT: A 1l4-day feeding study in rats with 3-carboxy-2,5,6-
trichlorobenzamid (SDS-46851)

AUTHOR(S) : A. H. Wilson and E. M. Sadler
REPORT ISSUED: May 15, 1985

CONCLUSIONS: The test material was essentially nontoxic to male and female
rats at treatment levels up to 2000 mg/kg/day.

NOEL > 2000 mg/kg/day in male rats

NOEL = 1000 mg/kg/day in female rats

LOEL = 2000 mg/kg/day in female rats based on increased liver
weights relative to body weights

Classification: core - Supplementary
(This is not a guideline study.}
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Test compound: 3-Carbcxy-2,5,6-trichlorobenzamid, Description: tan
microcrystals, Batch #T-165-2, Purity: >94%, contaminants: list in
CBI appendix

Test animals: Species: rat, Strain: CD_(Spraque-Dawlevy), Age: 40
days, Weight: male = 156-184 g, female =~ 117~-137 ¢, Source:
Charles River Breeding Laboratories, Portage, MI

B. STUDY DESIGN:

1.

Ag;mél assignment - Animals were assigned using a weight stratified
randomization technique (Concord Wccds Animal Facility Standard
Operating Procedure) to the following test groups:

Dose in Main Study Interim Sac.
Test diet 14 days - days
Group (ma/ka/day) male female male female

I 0 5 5
II 125 5
III 250 5~
Iv 500 5
v 1000 51

5

5
5
5
5
VI 2000 5

Diet preparation -~ Diet was prepared weekly and stored at room
temperature in the dark. Samples of treated food were analyzed for

concentration, stability and homogeneity pricr to the initiation
of the study using test batches of djet containing 1250 ppm and

20,000 m_( a 2000 mg/kg/da epared in the same m=nner as

the test diets for use in the study. Twc samples of each diet were
also taken during the study to confirm concentration.

Results - Analyses conducted to determine stability of the test
material in food indicated that it is stable for at least 14 days.
Homogeneity was also confirmed.

We=kly diet samples from 97 to 192% of nominal for male rats andé
37 to 103% for female rats.

Animals received food (Purina Certified Rodent Chow #5002) and
water ad libitum.

Statistics - Per the report, "For each week, the mean body weights
and food consumption (absolute and relative to body weight) of all
test groups were compared with the control gro.p mean values using
analys®s of variance and Dunnet%'s multiple comparison tables.
This method of statistical analysis of test versus control group
data also was conducted for the clinical pathology values (where
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appropriate), the absolute orvan weight values, organ weight t§
body weight values and organ weight toc brain weight values obtained
at termination.*®

Quality assurance was documented ’by signéd and dated GLP and
rhality assurance statements.

C. METHODE aND RESULTS:

l‘

Observations - Animals were inspected twice daily for signs of
toxicity and mortality.

Results - Toxicity - During wzek 1 of the study, cne male form
Group ¥ and one female from Group IV exhibited slight red nasal
discharge and chromodacryorrhea. No other apparent treatment
related effects wvere reported.

Mortality (survival) - All rats survived o terminal sacrifice.

Body weight - Rats were weighed weekly beginning one week prior to
adainistration of the test material until termination of the study.

Results - No treatment related‘effects were reported.

Food consumption and compound intake - Consumption was measvred

over a six day period weekly and mean daily diet consumption- was
calculated. Efficiency and compound intake were calculated from
the consumption and body weight gain data.

Results - Food consumption - No treatment related effects were
reported. Group V male food consumption during week 1 was signi-
ficantly greater than the control. However, this difference did
not appear to be biologically significant in that no apparent
relation to dose was reported and .e difference did no%t persist
during week 2.

Food efficiency - Food intake as a function of body weight was not
affected by treatment.

Compound intake - Compound intake for males was 86-90% and 83-£3%%
of nominal during weeks 1 and 2, respectively. -Comparable values
for females were 86-90% and 87-30%, respectively.

Ophthalmological examinations were not performed.
Blocd was collected at termination for hematology and clinical

analysis from all animals. The CHECKED (X)) parameters were
examined.
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.a. Hematology:
X X ' i
X Hematocrit (HCT) Total plasma protein (TP)
X Hemoglobin (HGB) Leukocyte differential count
X Leukocyte count (WBC) Mean corpuscular HGB (MCH)
X Erythrocyte count (RBC) Mean corpuscular HGR conc. (MCHC)
Platelet count Mean corpuscular volume (MCV)
Results - The suggestion of dose related increases in WBC in males
and females was apparent in the data. However, no statistically
significant differences were reported and the absolute differences
in WBC were small. No other treatment related effects were
- reported.
b. Clinical Chemistry
X X
Electrolytes: Other:
Caicium X Albumin
X Chloride Blood creatinine
Magnesium X Blcod urea nitrogen
Phosphorous Cholesterol
X Potassium X Glokulins
X Sodium . Glucose
Enzymes: Total Bilirubin
X Alkaline phosphatase X Total Protein
Cholinesterase Triglycerides
Creatinine phosphokinase
Lactic acid dehydrogenase
X Serum alanine aminotransferase (also SGPT)
Serum aspartate aminotransferase (also SGOT)
Results -~ Females exhibited a slight but nonsignificant dose
related decrease in SGPT. 1In addition, grcup II, V and VI females
had reduced alkaline - phosphatase activity. No other treatment
related effects were reported.
5. Urinalysis - Urine was collected from fasted animals at termina-
tion. The CHECKED (X) parameters were examined.
X X
X Appearance X Glucose
X Volume X Ketoneas
X Specific gravity X Bilirubin
X pd X Blood
Sediment (microscopic) X Nitrate
X Protein X Urobilinogen

Results - No treatment related effects were reported.

foidh
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o - All animals that died and that were

examination and the CHECKED (X)

histological examination.

X ,

Digestive system
Tongue
Salivary glands
Esophagus

X Stomach

¥ Duodenum
Jejunum
Ileum
Cecum
Colon
Rectum

XX Liver
Gall bladder
Pancreas

Respiratory
Trachea
Lung

Results

a. Organ weight

X
Cardiovas./Hematol.
Aorta
XX Heart
Bone marrow
Lymph nodes
Spleen
Thymus
Urogenital
XX Kidneys
Urinary bladder
XX Testes
Epididymides
Prostate
Seminal vesicle
XX Ovaries
Uterus

subject to gross

pathological -

tissues were c.llected for
The (XX) organs 'were alsc weighed.

X
Neurologic

T XX Brain

Periph. nerve
Spinal cord (3 levels)
Pituitary
Eyes (optic nerve)
Glandular
XX Adrenals

Lacrimal gland
Mammary gland

X Parathyroids

X Thyroids

Other
Bone
Skeletal muscle
Skin
X All gross lesions

and masses

- No treatment related effect on absolute organ

weight, organ weight per 100 g of body weight and organ weight per
g of brain weight were reported for male rats at any treatment
level.

In . females, slight, dose related increases in absoclute liver,
kidney and ovary weights were reported. When normalized to body
weight and brain weight, no difference in kidney weights remained.
However, doserelated trends in liver and ovary weights persisted
after normalization. The only statistically significant increase
was in the liver weight relative to body weight in females from the
2000 mg/kg/day group.

Fowd
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ORGAN WEIGHTS - FEMALE RATS

. Dose Relative to Relative to
Level Absolute Body Weight Brain Weight
(ma/ka/day) (g) (g/100 g BW) (ga/9_Brain)
Live
0 5.528 3.458 3.256
125 5.922 3.502 . 3.510
250 6.350 3.624 3.680
- 506G 5.714 3.534 3.352
1000 6.422 : 3.698 3.676
2000 6.354  3.944*% 3.674
Kidneys
0 1.574 0.980 0.926
125 1.658 0.984 i 0.984
250 1.772 1.022 1.024
500 1.616 1.002 0.948
1000 1.696 0.980 0.970
2000 “ 1.676 1.038 0.970
ovaries
0 0.0656 ' 0.0413 0.0386
125 0.0738 0.0435 0.0436.
250 0.0752 0.0430 0.0435
500 0.0726 0.0449 0.0426
1000 0.0802 0.0463 0.0459
2000 0.0766 0.0479 0.0443

**Significantly different from the control, p<0.01l

b. Gross pathology - No treatment related gross abnormalities were
reported.

c. Microscopic pathology - No treatment related effects were reported.

DISCUSSION: Treatment levels of up to 2000 mg/kg/day for 14 days
appeared to be largely without adverse effect in this study. Although
the suggestion of treatment related effects on white blood cell counts
and liver enzymes were cited above for high dose rats, the magnitude of
the effects reported was so small as to be of questionable blologlca’
significance. Similarly, differences in organ weights were small in
magnitude and may reflect adaptation and metabolism of the test
material.
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E. CONCLUSIONS: The test material was essentially nontoxic to male and
“ - female rats at treatment levels up to 2000 mg/kg/day. T
NOEL > 2000 mg/kg/day in male rats '

NOEL = 1000 mg/kg/day in female rats
LOEL = 2000 mg/kg/day in female rats based on increased liver

weight relative to body weight

CILASSIFICATION: core - Supplementary
(This is not a guideline study.)
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DATA EVALUATION REPORT
STUDY TYPE: 30-Day Feeding Study - Rats TOX. C . NO.: 215B
MRID NO.: 415648-03 '
TEST MATERIAL: Chlorothalonil Metabolite

SYNONYMS: 3-Carboxy-2,5,6-trichlorobenzamide, 2,4,5-Trichloroisophthalamic
acid, 3-Carbamyl-2,4,5-trichlorobenzoic acid, SDS-46851

STUDY NUMBER: 736-5TX-85-0007-003

SPONSOR: Fermenta ASC Corporation
5966 Heisley Road
P.O. Box 8000
Mentor, Ohio 44061-8000

TESTING FACILITY: SDS Biotech Corporation
Department of Safety Assessment
Life Science Toxicology
’ 7528 Auburn Road
Painesville, Ohio 44077

TITLE OF REPORT: A 30-Day Feeding Study in Rats with 3-Carboxy-2,5,6—
Trichlorobenzamide

" AUTHORS: D. M. Serrone, N. H. Wilson and J. C. Killeen

_REPORT ISSUED: F=bruary 2., 1986

CONCLUSIONS: Treatment with the test material in diet for 30 days resulted
in- enlargement of the liver and centrilobular hepatocellula*
hypertrophy in male and female rats.
NOEL < 500 mg/kg/day in male and female rats
IOEL = 500 mg/kg/day in male and female rats based cn

increased liver weights

CILASSIFICATION: core - Supplementary
(This is not a guideline study.)
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Test compound: 3-Carboxy-2,5.6~trichlorobenzamide Description: tan
microcrystals Batch #T-165-~2, Purity >94%, contaminants: list im

CBI appendix

Test animals: Species: rat, Sfrain: €D _(Sprague-Dawley), Age: 421
days, Welght. male - 170-209 g, female - 132-168 g, Source:

Charles River Breeding Laboratories, Portage, MI

B. STUDY DESIGN:

1.

An;mgl___g;gnmgg_ - Anlmals were a551gned us ;Qg ;gQ; stratified
tandard
Operating Proceduge) to the followlng test groups:

Dose Main Study Interim Sac.
Test Level 30 days - days
Group (ma/kg/day) e male male female

1 Cont. ‘ 0 5 5 5 5
2 Low (LDT) 500 5 5 5 5 !
3 High (HDT) 2000 5 5 5 5 ‘

Diet preparation - Diet was prepared weekly and stored at room
temperature jin the dark. Samples of treated food were analyzed for

concentration, stablllty and homogeneity prior to the initiatiom
of the study using test batches of diet ggn;gln;gg 5000 ppm and

500 d da the_same manner as
t es iets for use study. es each diet were
als duri e Cc i ation.

Results - The test material was found to be stable in diet for az
least 14 days. Homogeneity analyses indicated that the nominaZ
5000 ppm diet contained 4880 ppm + 2% and the 20000 ppm diet con-
tained 20327 ppm + 2%. Weekly diet samples tested for verificatiocn
of concentration contained 99-103% and 94-103% of nominal for the
5000 and 20000 ppm diets fed to females and 98-102% and 20-102% of
the nominal concentrations in diets fed to males.

Animals received food (Purina Certified Rodent Chow #5002) and
water ad libitum.

Statistics - Per the report, "For each week, the mean body weight
and food consumption (absolute and relative to body weight)} values
of all test groups were compared with the control group mean values
using analysis of variance and Dunnett's multiple compariscr
tables. This method of statistical analysis of test versus control
group data also was conducted for the clinical pathology values
(where appropriate), the absolute organ weight values, crgarn weigh=

to beody weight values and organ weight to brain weight wvalues



] Q02334

3

obtained at termination. A value of p <0.05 was accepted as
significant." .

Quality assurance was documented by signed and dated GLP and
quality assurance statements.

C. METHODS AND RESULTS:

Observations - Animals were inspected twice daily for signs of
toxicity and mortality. A complete physical examination was made
once per week.

Results - Toxicity - No treatment related clinical signs of
toxicity were reported.

Mortality (survival) - All rats survived to scheduled termination.

Body weight - Rats were weighed weekly for the duration of the
study.

Results - No treatment related effects were reported.
Food consumption and compound jintake - Consumption was determined

and mean daily diet consumption was calculated. Efficiency and
compound intake were calculated from the consumption and body
weight gain data.

Results -~ Food consumption and food efficiency - No treatment
related effects were reported. :

Compound intake - Compound intake was within 8% of the target dose
for the four weeks of feeding treated diet.

Ophthalmological examinations were not performed.
Blood was collected at termination of the study (30 days) for

hematology and clinical analysis from all animals. The CHECKED (X}
parameters were examined. :

Hematoloqgy:

X
Hematocrit (HZT) Total plasma protein (TP)
Hemoglobin (HG3B) Leukocyte differential cocunt
Leukocyte count (WBC) Mean corpuscular HGB (MCH)
Erythrocyte count (RBC) Mean corpuscular HGB conc. (MCHC}
Platelet count Mean corpuscular volume (MCV)

Results -~ No treatment related effects were reported.



4
b. Clinical Chemjstry
X . .4
Electrolytes: Other:

Calcium : X Albumin

X Chloride X Blood creatinine
Magnesium X Blood urea nitrogen
Phosphorous Cholesterol

X Potassium X Glcbvlins

X Sodium X Glucose

Enzymes: Total Bilirubin

X Alkaline phosphatase "X Total Protein
Cholinesterase Triglycerides
Creatinine phosphokinase
Lactic acid dehydrogenase

X Serum alanine aminotransferase (also SGPT)
Serum aspartate aminotransferase (also SGOT)
Results - No treatment related effects were reported. Although a
suatistically significant (p <0.05) increase in total protein was
reported in males from the low dose group, this observation was
considered anomalous in that the high dose value was similar: to the
control. :

6. Urinalysi. - Urine was collected from fasted animals priocr to the
30 day sacrifice. The CHECKED (X) parameters were examined.

X X

X Appearance X Glucose

X Volume X Ketones

X Specific gravity X Bilirubin

X pH X Blood
Sediment (microscopic) X Nitrate

X Protein X Urcbilinogen
Results - No treatment related effects were reported.,

7. acrifice and Patholo = All animals that died '‘and that were

sacrificed on schedule were subject to gross pathological
examination and the CHECKED (X) tissues were collected for

histological examination. The (XX) organs were also wejghed.
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X S _ : X - -
Digestive system Cardiovas./Hematol. Neurologic

. Tongue Aorta XX Brain
X Ssalivary glands XX Heart Periph. nerve
X Esophagus X Bone marrow X Spinal cord (3 levels)
X Stomach X Lymph nodes X Pituitary
X Duocdenum X Spleen X Eyes (optic nerve)
X Jejunum X Thymus Glandular
X Ileum Urogenit:al XX Adrenals
X Cecum XX Kidneys Lacrimal gland
X Colon X Urinary bladder Mammary gland
X Rectum XX Testes X Parathyroids
X Liver X Epididymides X Thyroids

Gall bladder X Prostate Other
X Pancreas Seminal vesicle X Bone
Respiratory XX Ovaries X Skeletal muscle
X Trachea X Uterus X Skin
X Lung X All gross lesions
-and nmasses
Results -
. i
a. Organ weight - Males and females exhibited dose related increases

in liver weights expressed as absolute weight or relative to body
or brain weight. The increases appeared toc be biologically and
statistically significant, contrary to arguments presented by the
registrant.

Kidney weights, expressed in all three forms, were slightly
increased in a dose related manner in males only. The magnitude
0F increase was so small as to be of questionable significance.

No >ther treatment related effects on organ weights were reported.

(<o
o



: ORGAN WEIGHTS

Dose ‘ , Relative to Relative to
lLevel Absolute Body Weight Brain Weight
{mg/ka/day) {q) (9/100 g BW) {(a/g Brain)
Males
Liver
(4] 9.850 2.910 5.086
500 11.308 3.280 5.828
2000 11.798* 3.432* 6.098*
Kidney .
o 2.588 : 0.764 1.336
500 2.750 0.798 1.416
2000 2.964 0.862 i 1.530
Females
Liver !
o 5.708 » 2.816 3.118
500 6.130 3.088%* : 3.450
2000 . 6.552 3.294%* 3.666

*Significantly different from the control, p <0.05.
**Significantly different from the control, p <0.01.

b. Gross pathology - At necropsy, two of five high dose females were
reported with dilated renal pelvis, described in the pathology
report as "incidental to treatment". No other unusual abnorral-
ities were reported.

c. Microscopic pathology - Centrilobular hepatocellular hypertrcphy
occurred in all high dose male and female rats.. The severity was
characterized as slight to very slight. The enlarged hepa:--cytes
were reported to contain an increased amount of eosin:zhilic
cytoplasm. One 1low dose male also exhibited very slight
hepatocellular hypertrophy.

DISCUSSION: The effects of the test material appeared to be largely on
the liver. 1Increased size as indicated by liver weight was apparent at
both treatment levels. The registrant indicated that the liver weight
data was not evidence of treatment effect because weights were not out-
side the historical control range for rats from this laboratory. How-
ever, the data exhibited a clear dose related trend and statistical
significance for specific treatment levels (both absolute and normalized
values) relative to the concurrent control. In addition, the hepatocel-
lular hypertrophy reported at the high dose confirms the liver as the
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target organ for the test material. This is consistent with effects
generally associated with chlorinated z=romatic compounds.

E. CONCLUSIONS: Treatment with the test material in diet for 30 days
resulted in enlargement of the liver and centrilobular hepatocellular
hypertrophy in male and female rats.

NOEL < 500 mg/kg/day in male and female rats
ILOEL = 500 mg/kg/day in male and female rats based on
increased liver weights

CLASSIFICATION: core - Supplementary
(This is not a guideline study.)
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DATA EVALUATION REPORT
STUDY TYPE: 30-Day Feeciing - Dog OX. CHEM. NO.: 215B
MRID NO.: 415648-04
TEST MATERIAL: Chlorothalonil Metabolite
SYNONYMS: 3-Carbamyl-2,4,5~-trichlorobenzoic acid, 2,4,5-trichlerciso-

phthalamic acid, 3~-carboxy=-2,5,6-trichlorobenzamide, 2,5,6-
trichloro-3-carboxybenzamide, SDS-46851

STUDY NUMBER: 1644-87-0073-TX-003
SPONSOK: Fermenta Plant Protection Company
5966 Heisley Road
P. O. Box 8000
Mentor, Ohio 44061-8000 i

TESTING _FACILITY: Bio\dynamics Inc.
P. 0. Box 2360
East Millstone, New Jersey 08875-2360

and
Experimental Pathology Laboratories
P. 0. 474
Herndon, Virginia 22070

TITLE OF REPORT: A 30-Day Oral Toxicity Study in dogs with 3-~Carbamyl-
2,4,5-Trichlorobenzoic Acid (SDS-46851)

AUTHOR(S): D. M. Serrone and 5. C. Killeen, Jr.

REPORT ISSUED: January 12, 1989

CONCLUSIONS: The test material caused dose related histopatholegical and
hematological abnormaliities in male and female dogs at all
treatment levels tested (100 to 1000 mg/kg/day) . '

NOEL was not determined due to dose related reduction in
platelet counts and hepatocytomegaly in males and females, and
delayed sexual maturation in males. '

CLASSIFICATION: core - Supplementary
(This 1is not a guideline study. Deficient in that
insufficient numbers of animals were used to permit
interpretation of the data.)
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| A. VATERIALS:

B. S

1.

5.

Tast compound: 3-carbamyl- -trj ic acid Description:
bejge powder Batch #T-165-2, Purity 98%, contaminants: not given

Test animals: Species: dog, Strain: beagle, Age: S5=6_months,
Weight: males - 7.2-8.6 ka, ferales - 4.7-7.]1 kg, Source: Marshall
Farms, USA, North Rose, New York 1451€

DES :

Animal assignment - Animals were assigned by weight stratified
- randomization to the following test groups:

' , Main Study Interim Sac.
Test Dose 37-38 days ' - _ day
Group (ma/ka/day) male female : male female

1 Cont. -0
2 Low (LDT) 100
3 Mid (MDT) 500
4 High (HDT) 1000

(SIS S N
NNV N

*

= The test compound was measured into the

T ! t administrat
gelatin capsules based upon the body weight of the dogs at the .

beginning of each treatment week. Capsules for each dog were
prepared weekly. Dogs were dosed 30 minutes following consumption

of half of their daily feed ration. They were then observed for -

30 minutes and given the remainder of their ration.

Animals received 400 g of Wayne Bite Size laboratofy diet caily. .

Water was available ad libitum.
Statistjcs - No statistical analyses were conducted.

Quality assurance was documented by signed and dated GL® and
quality assurance statements.

C. METHODS AND RESULTS:

1.

Observations - Animals were inspected twice daily for signs of
toxicity and mortality.

Results - Toxicity - One male (#4002) and one female {#4502) from
the high dose group were thin and lethargic during week 5 and weeks
4 and 5, respectively. The male had tarry stools on day 32 and
yellow ccular discharge and/or slight ocular opacity during weeks
4 and 5. The female exhibited red stool, emecis, red emesis and
recumpency on one or more occasions betwe=n days 31 and 38.

No other abnormal observations were repcrted.
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Mortality (survival) - All dogs survived to scheduled sacrifice.

2. weight - Dogs were weighed pretest, weekly for the duration
of the study and immediately prior to sacrifice.
Results - No adverse effect on body weight or bocy weight gain
occurred in low dose males or females. In the mid and high dose
groups, body weight gains were similar to the control through the
week 2 weighing. During the remaining treatment weeks, one male
from the mid and high dose groups and one female from “he high dose
group lost weight to the extent that total body weight change for
the treatment period represented a net loss relative to start
weight. The remaining animals from the mid and high dose groups
had reduced body weight gains relative to the control. The effect
on body weight appeared to be dose related, however, the limited
number of dogs used in the study reduces the certainty of this
observation. No apparent difference between males and females was
noted. ' :
BODY WEIGHTS BY WEEK (KG)

Animal # Sex Dose 0 1 2 3 4 5
1001 M 0 8.1 8.4 8.5 8.9 9.1 9.2
1002 M 0 7.8 8.6 9.0 9.3 9.5 9.6
2001 M 100 8.0 8.5 8.4 8.6 8.6 9.1
2002 M 100 8.6 8.8 9.4 9.3 9.5 9.5
3001 M 500 8.2 8.5 8.6 8.8 8.8 9.0
3002 M 500 7.2 7.5 7.9 7.8 7.4 6.2
4001 M 1000 7.7 8.2 8.2 8.3 8.4 8.3
4002 M 1000 8.2 8.8 8.8 8.5 7.2 5.8
1501 F o 4.7 4.9 5.1 5.4 5.7 5.7
1502 F 0 7.1 7.7 8.0 8.4 8.4 8.8
2501 F 100 5.2 5.4 5.7 5.8 6.2 6.1
2502 F 100 6.6 7.1 7.4 7.6 8.0 8.2
3501 F 500 5.5 5.7 5.8 5.9 6.2 6.2
3502 F 500 5.7 6.1 6.2 6.2 6.3 6.1
4501 F 1000 5.8 6.2 6.3 6.3 6.5 6.7
4502 F 1000 5.3 S.86 5.5 5.1 4.5 4.8




BODY WEIGHT CHANGE

Dose Animal # Change Animal # Change

{mg/kg/day) {males) (kq) (females) (kqg)
o 1001 1.1 1501 1.0
1002 1.8 1502 1.7
100 2001 1.1 . 2501 0.9
2002 0.9 2502 1.6
500 3001 0.8 3501 0.7
3002 - -1.0 3502 0.4
1000 4001 0.6 4501 0.9
. 4002 -2.3 4502 -0.5

3. Focd consumption - Consumption was monitored visually during each

5

]

Ll e H

feeding (daily). :
Results ~ As indicated above, food consumption measurements were
visual estimates of the amount of food consumed daily by each dog.
Generally, food consumption data paralleled body weight gain data,
with control dogs of both sexes consuming all or almost all of
their food consistently throughout the study. Treatment related
reductions in food consumption roughly exhibited dose response,

with the greatest decrease in the high dose dogs.

Ophthalmological examinations were performzd pretest and after 3¢
days on all animals. :

Results - No treatment related effects were reported.

Blood was collected before treatment and at 37-38 days for hemato-
lcgy and ¢linical analysis from all animals. The CHECKED (X) para—-
meters were examined.

Hematology:

Prothrombin Time

Leukocyte differential count
Mean corpuscular HGB (MCH)
Mean corpuscular HGB conc. (MCHC)
Mean corpuscular volume (MCV)

Hematocrit (HCT)
Hemoglobin (HGB)
Leukocyte count (WBC)
Erythrocyte count (RBC)
Platelet count |

R kY

27
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Results - Terminal platelet counts exhibited a dose related ,
decrease in male and female dogs. One mid dose male (#3002) and -
one high dose male (#4002) exhibited increased HGB, HCT and ery- 4
throcyte counts. Both of these dogs had net body weight losses.

The registrant offered that this effect in #4002 was suggestive of
deaydration when coupled with the observation that the dog appeared
thin and lethargic at sacrifice. In addition, this may partially
account for the higher platelet count observed in this dog (3.44

X ]if/ul). Similar arguments can be made for #3002 although the
observed effects were less pronounced.

PLATELET COUNTS (X 10?/uL) - TERMINATION

Dose (ma/kg/day)

Sex 0 100 500 1000
Male 4.76 ' 3.96 2.77 2.64
Male 4.69 3.13 1.87 3.44
Female 4.41 3.59 4.00 2.92
Female 4.70_ 3.89 4.25 3.32

i
'
i -

No other treatment related effects were reported.

b. Clinical Chemistry
X X
Electrolytes: Other:
X Calcium X Albumin
X Chloride X Blood creatinine
Magnesium X Blood urea nitrogen
Phosphorous Cholesterol
X Potassium X Globulins
X Sodium X Glucose
Enzymes: ‘ X Total Bil. uabin
X Alkaline phosphatase X Total Protein
Cholinesterase Triglycerides
Creatinine phosphokinase
Lactic acid dehydrogenase
X Serum alanine aminotransferase (also SGPT)
X Serum aspaortate aminotransferase (also SGOT)

Results - No consistent treatment related effect on clinical chem-
istries was reported. However, data presented were highly varia-
ble, especially with respect to enzymes.t Due to the limited number
of animals at each treatment level and the variability associated
with the data, no real conclusions concerning the effects of the
test material on clinical chemistry data can be drawn.

c18

O
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Urinalysis - Urine was coliected from fasted animals pretest and
after 37-38 days. The CHECKED (X) parameters were examined.

Appearance

Volume

Specific gravity

pH

Sediment (microscopic)
Protein

Results - Urinary pH was decreased in a dose related manner at
terminal sacrifice in males and females.

6

related effects were reported.

>4 >4 X I

X

. URINARY pH -~ TERMINATION

Dose (mg/ka/day)
0 100
8.0 . 8.0 8.0 7.5
8.0 ! 8.0 6.0 6.0
8.5 7.5 8.0 6.0
8.0 8.0 7.0 6.0

Bilirubin

Urobilinogen

No other treatment
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7. Sacrifice and Pathology - All animals that died and that were
sacrificed on schedule were subject to dgross pathological --
examination and the CHECKED (X) tissues were collected for

histological examinaticn. The (XX) organs were also weighed.
X X
Digestive system Cardiovas./Hematol. Neurologic
X Tongue X Aorta XX Brain
X Salivary glands XX Heart X Periph. nerve
X Esophagus X Bone marrow X Spinal cord (3 levels)
X tomach X Lymph nodes b4 Pituitary
X Duodenum X Spleen X Eyes (optic nerve)
X Jejunum X Thymus Glandular
X Ileum Urogenital XX Adrenals -
X Cecunm p.9.4 Kidneys - Lacrimal gland
X Colon X Urinary bladder X Mammary gland
X Rectum XX Testes XX Parathyroids
XX Liver ‘ - X Epididymides XX Thyroids
X Gall bladde X Prostate Other
X Pancreas Seminal vesicle X Bone
Respiratory XX Ovaries X Skeletal muscle
X Trachea X Uterus X skin .
X Lung | i X All gross lesions
: and masses
Results -

a. Organ weight -~ Male and female dogs from the high dose groups and
one male (#3002) and one female (#3502) dog from the mid dose group
had increased liver weights relative to body weight. No effect on
absolute liver weight or liver weight relative to brain weight was
reported. The mid dose male with increased relative liver weight
experienced net body weight loss during the treatment period.

Both high dose males and mid dose #3002 exhibited reduced absolute
testes weights. However when normalized to body and brain weight,
onl+ _he high dose dogs remained different from the controcl.

One high dose female (#4502) had a reduced ovary weight relative
to the control. This difference persisted when normalized to brain
and body weights.

No other treatment related effects were reported.
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b. Gross pathology - The only noteworthy gross pathology reported was
o the occurrence of abnormally small testes in both high dose males.

A number of other abnormalities were reported which occurred only
in single mid and high dose animals, but not in the controls or .low
dose animals. However, they cannot be unequivocally attributed tc
the test material due to the lack of replication. Of particular
interest, high dose male #4002 was found to have reddened mucosa
of the jejunum at necropsy and mid dose male #3002 and mid dose
female #3502 had red or red streaked mucosa of the cecun.

Confounding factors to the data observed at necropsy included the
observation of apparent emphysema in female #3502 and evidence of
severe trauma to the chest in female #4502. -

c. Microscopic pathology - All treated dogs exhibited a dose related
‘multifocal centrilobular to diffuse hypertrophy of hepatocytes.
These changes graded from minimal to slight at 100 mg/kg/day to
moderate to moderately severe in dogs given 500 or 1000 mg/kg/day.
In dogs with moderately severe hepatocytomegaly, eosinophilic
cytoplasmic bodies were alsc reported. The pathology report
indicated that these bodies are consistent with proliferation of
smooth endoplasmic reticulum involved in detoxification processes
in severely affected livers.

The testes of high dose males had diffuse hypoplasia of the
seminiferous tubules and were aspermatogenic. Mid dose males had
reduced spermatogenesis.- The prostates of high dose males had
moderately severe hypoplasia; both mid dose and one low dose male
had minimal or slight diffuse hypoplasia of the prostate. The
ovaries and uterus of one high dose female exhibited moderately
severe diffuse hypoplasia. The pathology report suggests that
these changes indicate delayed sexual maturation and may reflect -
the poor weight gain reported.

No other treatment related microscopic lesions were reported.

D. DISCUSSION: Few conclusions can be drawn from this study due to the
limited amount of data provided. The interpretation is further clouded
by the necessity of eliminating data from female #4502 due to the
appearance of apparent severe trauma to the chest. Within the confines
of these statements, the following conclusions were made.

No NOEL was established during this study. An apparent dose related
reduction in platelet count and a dose related increase in severity of
centrilobular to diffuse hepatocytomegaly were seen at all treatment
levels in male and female dggs. In addition, males exhibited a
treatment related delay in sexual maturation as indicated by hypoplasia
of the testes and prostate. This effect is probably not a direct toxic
effect but rather a reflection of the poor weight gain observed.

33
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E. CONCLUSIONS: The test material caused dose related histopathological
~ - “and hematological abnormalities in male and female dogs at all treatment
levels tested (100 to 1000 mg/kg/day).

NOEIL was not determined due to dose related reduction in
platelet counts and hepatocytomegaly in males and
females, and delayed sexual maturation in males.

c s CATION: core - Supplementary
(This is not a guideline study. Deficient in that
insufficient numbers of animals were used to permit
interpretation of the data.)
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DATA EVALUATION REPORT
STUDY TYPE: 30-Day Feeding Study - Rats oX. . NO.: 215B
MR O.: 415648-03
TEST MATERIAL: Chlorothalonil Metabolite

SYNO S: 3-Carboxy-2,5,6-trichlorocbenzamide, 2,4,5-Trichloroisophthalamic
acid, 3-Carbamyl-2,4,5-trichlorobenzoic acid, SDS-46851

STUDY NUMBER: 736-5TX-85-0007-003
SPONSOR: Fermenta ASC Corporation
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P.O. Box 8000
Mentor, Ohio 44061-8000

TESTING FACILITY: SDS Biotech Corporation
: Department of Safety Assessment
Life Science Toxicology
7528 Auburn Road
Painesville, Ohio 44077

TITLE OF REPORT: A 30-Day Feeding Study in Rats with 3-Carboxy-2,5,6~-
, Trichlorobenzamide

AUTHORS: D. M. Serrone, N. H. Wilson and J. C. Killeen

REPORT ISSUED: - February 21, 1986

CONCLUSIONS: Treatment with the test material in diet for 30 days resulted
in enlargement of the liver and centrilobular hepatccellular
hypertrophy in male and female rats.
NOEL < 500 mg/kg/day in male and female rats
IOEL = 500 mg/kg/day in male and female rats based on

increased liver weights

CLASSIFICATION: core - Supplementary
(This is not a guideline study.)
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A. MATERIALS: AR .

Test compound: 3-Carboxy-2.5,6-tricnlorobenzamide Description: tan
Batch #T-165-2, Purity >94%, contaminants: list in
CBI appendix

Test animals: Species: rat, Strain: CD (Spragque-Dawley), Age: 41
days, Weight: male - 170-209 g, female - 132-168 g, Source:

Charles River Breeding Laboratories, Portage, MI

B. STUDY DESIGN:

Animal assignment -~ Animals were assigned using a weight stratified
randomization procedure (Concord Woodgs Animal Facility Standard

 Operating Procedure) to the following test groups:

Dose Main Study Interim Sac.

Test Level 4 30 days - days
- Grou male emale
1 Cont. o 5 5 5 S
.2 Low (LDT) 500 5 5 5 5
'3 High (HDT) 2000 S 5 S S
Dijet preparation - Diet was prepared weekly and stored at room

temperature in the dark. Samples of treated food were analyzed for
concentratlon, stablllty and homogenelty grlo; to the initiation

stud te batches o rpm_and

gg.oog ppm (50 Q and ;Qgg ma/kg/day) pre gg;gg in the same manner as

the test dij se the stu each diet were
o taken 4 the to conf tratio

Results - The test material was found to be stable in diet for at
least 14 days. Homogeneity analyses indicated that the nominal
5000 ppm diet contained 4880 ppm + 2% and the 20000 ppm diet con-
tained 20327 ppm * 2%. Weekly diet samples tested for verification
of concentration contained 99-103% and 94-103% of nominal for the
5000 and 20000 ppm diets fed to females and 98-102% and 20-102% of
the nominal concentrations in diets fed to males.

Animals received food (Purina Certified Rodent Chow #5002) and
water ad libitum.

Statistics - Per the report, "For each week, the mean body weight
and fcod consumption (absolute and relative to body weight) values
of all test groups were compared with the control group mean values
using analysis of variance and Dunnett's mnultiple compariscn

tables. This method of statistical analysis of test versus control
group data also was conducted for the clinical pathology values
(where appropriate), the absolute organ weight values, organ weight
to body weight values and organ weight to brain weight values
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obtained at termination. A value of p <O.Q$ was accepted- as
significant.?”

Quality assurance was documented by signed and dated GLP and
quality assurance statements.

C. METHODS AND RESULTS:

1.

RS X nape

- Animals were inspected twice daily for signs of
toxicity and mortality. A complete physical examination was made
once per week.

Results - Toxicity - No treatment related clinical signs of
toxicity were reported. ’

Mortality (survival) - All rats survived to scheduled termination.

Body weight - Rats were weighed weekly for the duration of the
study.

Results - No treatment related effects were reported.

Food_consumption and compound intake - Consumption was determined

and mean daily diet consumption was calculated. Efficiency and
compound intake were calculated from the consumption and body
weight gain data.

Results - Food\consumption and food efficiency - No treatment
related effects were reported.

Compound intake - Compound intake was within 8% of the target dose
for the four weeks of feeding treated diet.

Ophthalmological examinations were not performed.
Blood was collected at termination of the study (30 days) for

hematology and clinical analysis from all animals. The CHECKED (X)
parameters were examined.

Hematology:

X
Eamatocrit (HCT) Total plasma protein (TP)
Hemoglobin (HGB) Leukocyte differential count
Leukocyte count (WBC) Mean corpuscular HGB (MCH)
Erythrocyte count E(RBC ) ’ Mean corpuscular HGB conc. (MCHC)
Platelet count Mean corpuscular volume (MCV)

Results ~ No treatment related effects were reported.
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X
Electrolytes: Other:
Calcium X Albumin ,

X Chloride X Blocd creatinine
Magnesium X Blood urea nitrogen
Phosphorcus Cholesterol

X Potassium X Globulins

X Sodium X Glucose

Enzymes: Total Bilirubin

X Alkaline phosphatase X Total Protein
Cholinesterase ., Triglycerides -~
Creatinine phosphokinase ;

Lactic acid dehydrogenase

X Serum alanine aminotransferase (also SGPT)

’ Serum aspartate aminotransferase (also SGOT)

- No treatment related effects were reported. Although a
statistically significant (p <0.05) increase in total protein was
reported in males from the low dose group, this observaticn was
considered anomalous in that the high dose value was similar to the
control.

6. Urinalysis — Urine was collected from fasted animals prior to the
30 day sacrifice. The CHECKED (X) parameters were examined.

X , X

X Appearance X Glucose

X Volume ; X Ketones

X Specific gravity X Bilirubin

X PH X Blood
Sediment (microscopic) X Nitrate

X Protein X Urobilinogen

7.

Results - No treatment related effects were reported.
Sacrifice and Pathology - All animals that died and that were

sacrificed on schedule were subject to dgross pathological
examination and the CHECKED (X) tissues were collected for

histological examination. The (XX) organs were also weighed.
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Digestive system ~ardiovas./Hematol. Neuroclogic
Tongue Aorta } XX Brain
X Salivary glands XX Heart Periph. nerve
X Esophagus X 3one marrow X Spinal cord (3 levels)
X Stomach X Lymph nodes X Pituitary
X Duodenum X Spleen X Eyes (optic nerve)
X Jejunum X Thymus Glandular
X Ileum - Urogenital XX Adrenals
X Cecum XX Kidneys Lacrimal gland
X Colon X Urinary bladder Mammary gland
X Rectum XX Testes X Parathyroids
XX Liver X Epididymides X Thyroids
Gall bladder X Prostate Other
X Pancreas Seminal vesicle X Bone 7
.Respiratory XX Ovaries X Skeletal muscle
X Trachea X Uterus X Skin
X Lung X All gross lesions
and masses
| Results -
a. organ weight - Males and females exhibited dose related increases

in liver weights expressed as absolute weight or relative to body
or brain weight. The increases appeared to be biologically and
statistically significant, contrary to arguments presented by the

registrant.

Kidney weights, expressed in all three forms, were slightly
increased in a dose related manner in males only. The magnitude

of increase was so small as to be of questionable significance.

No other treatment related effects on organ weights were reported.



ORGAN WEIGHTS

Dose Relative to Relative to

Level Absolute Body Weight Brain Weight
(mg/kg/day) {(g) (g/100 g BW) : (g/q Brain)
Males

Liver
0 9.850 2.910 - 5.086
500 -11.308 ’ 3.280 5.828
2000 11.798* 3.432* 6.098%*
Kidney
o 2.588 0.764 1.336
500 2.750 0.798 1.416
2000 2.964 0.862 1.530
. Females
Liver
0 5.708 2.816 ., 3.118
500 6.130 3.088%* 3.450
2000 6.552 3.294%** 3.666

*Significantly different from the control, p <0.05.
**Significantly different from the control, p <0.01l.

b. Gross pathology - At necropsy, two of five high dose females were

’ reported with dilated renal pelvis, described in the patholegy
report as "incidental to treatment". No other unusual abnormal-
ities were reported.

c. Microscopic pathology - Centrilobular hepatocellular hypertrophy
occurred in all high dose male and female rats. The severity was
characterized as slight to very slight. The enlarged hepatocytes
were reported to contain an increased amount of eosinophilic
cytoplasm. One low dose male alsc exhibited very slight
hepatocellular hypertrophy.

DISCUSSION: The effects of the test material appeared to be largely on
the liver. Increased size as indicated by liver weight was apparent at
both treatment 'levels. The registrant indicated that the liver weight
data was not evidence of treatment effect because weights were not out-
side the historical control range for rats from this laboratory. How-
ever, the data exhibited a clear dose related trend and statistical
significance for specific treatment levels (both absolute and normalized
values) relative to the concurrent control. In additicn, the hepatocel-
lular hypertrophy reported at the high dose confirms the liver as the
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target organ for the test material. This is consistent with effects
generally associated with chlorinated arcmatic conpounds.

FE. CONCLUSIONS: Treatment with the test material in diet for 30 days
resulted in enlargement of the liver and centrilobular hepatocellular
hypertrophy in male and female rats.

NOEL < 500 mg/kg/day in male and female rats
LOEL = 500 mg/kg/day in male anéd female rats based on
increased liver weights

CLASS CATION: <core - Supplementary -
(This is’ not a guideline study.)



£ A 19/22 /2,
Reviewed by: Elizabeth A. Doyle, Ph.D. - .

Section IV, Tox. Branch II (HFAS) (H7509C) // '
Secondary Reviewer: Marcia van Cemert, Ph.D. MWW;‘ / a/ 26 7’

Tox. Branch II (HFAS) (H7509C)
0NR33%4
P DATA EVALUATION REPORT h )

STUDY TYPE: 90-Day Feeding (82-1) TOX. CHEM. NO.,: 215B

and One-Generation Reproduction - Rat

MRID NO.: 415648-06

TEST MATERIAIL: Chlorothalonil Metabolite

SYNONYMS : 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-trichloroiso~

phthalamic acid, 3-carboxy-2,5,6-trichlorobenzamide, 2,5,6-
trichloro-3-carboxybenzamide, SDS-46851

STUDY NUMBER: 1111-86-0055-TX-003

SPONSOR: Fermenta Plant Protection Company
5966 Heisley Road
P. 0. Box 8000
Mentor, Ohio 44061-8000

TESTING FACILITY: Ricerca, Inc.
Department of Toxicology and Animal Metabolism
7528 Auburn Road
Painesville, Chio 44077

and
Experimental Pathology Laboratories, Inc.

P. O. Box 474
Ross, Ohio 45061

TITLE OF REPORT: Combined 90-Day Feeding Study and One-Generation
Reproduction Study ir Rats with 3-Carboxy-2,5,6-
Trichlorobenzamide '

AUTHOR(S): D. M. Serrone and J. C. Killeen, Jr.

REPORT ISSUED: August 25, 1988




tnNer3zyg
2

CONCLUSIONS: This chlorothalonil metabolite has essentially no repro-
ductive effects in rats. Increased adrenal, liver and kidney weights and
urinary specific gravity and transient effects .on prothrombin time and
blood glucose were reported. ;
Systemic NOEL = not established in females, 250 mg/kg/day in males
Svstemic LOEL = 250 mg/kg/day .n females based on relative adrenal
weights ‘
= 750 mg/kg/day in males based on increased relative
kidney and liver weights
Reproductive NOEL = 750 mg/kg/day
Reproductiviz LOEL = 2000 mg/kg/day based on reduced Day 21 pup weight

CLASS CATION: Core - Guideline for 90-Day Study
Core - Supplementary for Reproduction Study
(Not a guideline study)

This study satisfies the guideline requirements (82-1) for a "90-Day
Feeding Study in Rats".
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MATERIALS:

1. Igg;_;ammxagg;: 3-carboxy-2,5,6-trichlorobenzamide  Description:
i C wder Batch #T-165-3, Purity >99%, contaminants:
list in CBI apjpandix :

2. Test animals: ‘Species: rat, Strain: CD (Sprague-Dawlevy), Age: 40
days, Weight: pales - 140-202 g, females - 113-161 g, Source:

Charles River Breeding lLaboratory, Inc., Portage, MI 49081

STUDY DESIGN:

1. Animal assjgnment - Animals were assigned according to AF SOP 05-
0006 to the following test groups:

Main Study . Repro. Study
Test Dose 3_ months Thru lactation
Group {(m a a emale male female
1 Cont. 0 10 10 25 25
2 Low (LDT) 250 10 10 25 25
3 Mid (MDT) 750 10 10 25 25
4 High (HDT) 2000 10 10 25 25
2. Diet preparation - Diet was prepared weekly and stored at roonm

temperature in the dark. The concentration of test material in
the diet was adjusted based upon the preceding week's body weight
and food consumption data to achieve the target treatment rate.
Samples of treated food were analyzed for stability, homogeneity

and concentration i to t initiatio the study usi test

i ini 000 the test
m i i s s S jets for use in
the study. Samples of each diet were placed in feed containers
under actual study conditions for 7 and 14 davs to confirm stabil-
ity. Two samples of each diet were also taken during the study *o
confi nce tion.

Results - Feed samples analyzed for homogeneity prior to initiation
produced concentrations of 2478 + 64 ppm for the 2500 ppm diet and
42,260 + 367 ppm for the 40,000 ppm diet. These values
corresponded to concentrations that were 99% and 106% of nominal,
respectively. Similar analyses were performed at week 6 of the
study when new batches of feed were prepared. These diets con-
tained 101 to 105% of nominal concentration.

Stability of the test material in diet was verified to be greater
than seven days, with 2500 and 40,000 diets assayed as containing
102 and 97% of the assay concentration at preparation on day 7.
When assayed again at 14 days following preparation, the diets were
found to contain 103 and 93% of the originally measured
concentrations, respectively.
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Diet .samples collected during the study were found to contain
between 99 and 102% of the nominal concentration except on two
occasions. During week 4 of the study, the diet prepared for
females in Group III was found to contain 110.2% of the target
concentration. During week 12, the diet prepared for Group IV
males contained 89.3% of the target concentration.

Animals received food (Purina Certjfied Rodent Chow #5002) and
water ad libitum.

Statistics - The following are excerpts from the study report.

90-Day Feeding Phase =~ "For each week, body weight and food con-
sumption (absolute and relative to body weight) means will be
compared with control group means using analysis of variance and
Dunnett's multiple comparison tables to judge significance of
differences. These statistical methods also will be used to anal-
yze clinical pathology values, where appropriate, and absoclute
organ weights, organ weight relative to body weight and organ
weight relative to brain weight. The survival of groups will be
compared using the appropriate chi-square test."

Reproduction Phase -~ "Statistical analysis of body weight values
will be done on males, dams that mated, completed gestation,
delivered a live litter and completed 21 days of lactation. Sta-
tistical analysis will be done on number of pups and pup litter
weights at day 0, 4, 7, 14 and 21 of lactation. Only those pups
and litters that complete day 21 of lactation will be included.™

Quality assurance was documented by signed and dated GLP and
quality assurance statements.

C. METHODS AND RESULTS - 90-Day Study:

1.

2.

3.

Observations - Animals were inspected twice daily for signs of
toxicity and mortality.

Results =~ Toxicity - Signs of toxicity were 1limited to the
occurrence of soft stoocl in high dose males and females. The
effect was more pronounced in males than in females and occurred
earlier (seven weeks vs. nine weeks).

No other signs of toxicity were reported.

Mortality (survival) - All rats survived the 9G-day study phase.
Body weight - Rats were weighed weekly until termination.

Results - No treatment related effects were reported.

Food consumption and compound intake - Consumption was determined
and mean daily diet consumption was calculated. <Tfficiency and

11
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~compound intake were calculated from the consumption and body
, weight gain data. :

<

Results - Food consumption and foed effi‘lency No treatment
related effects were reported. Although occas1ona1 indications of
statistical significance occurred throughout the data, the magni-
tude of difference from the control was too small to be considered
biologically significant.

Compound intake - The calculated compound intake was between 87

and 104% of target during weeks 1 through 5. During weeks 6 to
13, compound intake varied between 93 and 102% of target.

Ophthalmological examinations were performed on Day 75 on all

4.
animals.

Results - No treatment related effects were reported.

5. Blood was collected during week 6 and 13 for hematology and
clinical analysis from all animals. The CHECKED (X) parameters
were examined.

a. Hematoloqgy:

X X

X Hematocrit (HCT)- X Prothrombin time

X Hemoglobin (HGB) Leukocyte differential count

X Leukocyte count (WBC) Mean corpuscular HGB (MCH)

X Erythrocyte count (RBC) Mean corpuscular HGB conc. (MCHC)

Platelet count Mean corpuscular volume (MCV)
Results - Prothrombin time was increased significantly (p<0.01) in
high dose males at the week 6 sampling time. At week 13, prothrom-
bin time in high dose males was still slightly higher than the con-
trol, although not to a statistically significant extent.

No other treatment related effects were reported.
PROTHROMBIN TIME - MALES (sec)

Time Treatment lLevel (mg/kg/day)
{weeks) 0 250 750 2000

6 14.95 14.79 14.20 17.78%%

12 14.22 14.06 13.90 15.13
**Significantly different from the control (p<0.01)

b. Clinical Chemistry

oo
i
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''Electrolytes: _ . . . . . Other: ..

’ Calcium X Albumin - -

X Chloride X Blood creatinine
Magnesiunm X Blood urea nitrogen
Phosphorous Cholesterol.

X Potassium X Globulins

X Sodium X Glucose

Enzymes: Total Bilirubin

X Alkaline phosphatase X Total Protein

Cholinesterase Triglycerides

Creatinine phosphokinase
Lactic acid dehydrogenase

X Serum alanine aminotransferase (also SGPT)
Serum aspartate aminotransferase (also SGOT)

Results - Blood gluccse levels were increased and alkaline
phosphatase levels decreased in high dose males at both sampling
time. High dose females had decreased (p<0.05) SGPT levels at the
week 6 sampling time only.

No other treatment related effects were reported.

" CLINICAL CHEMISTRY DATA - MALES

Time Treatment Level (ma/kg/day)
(weeks) (4] 250 750 2000
Glucose (mg/100 ml)
6 92.5 102.7 98.7 119.3*
12 ) 114.9 122.0 122.2 129.5
Alkaline phosphatase (U/1)
6 105.2 113.2 113.7 92.8
12 66.0 65.7 68.7 53.0

*Significantly different from the control (p<0.05)

‘
4

s
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6. Urinalysis - Urine was collected from fasted animals at 5 and 12
5 . weeks. The CHECKED (X) parameters were examined.
X X .
X Appearance X Glucose
X Volume X Ketones
X Specific gravity X Bilirubin:
X PH X Blood
Sediment (microscopic) X Nitrate
X Protein X Urobilinogen
Results - The specific gravity of urine from high dose males was
significantly increased relative to the control at both sampling
_times.
No other treatment related effeéts were reported.
SPECIFIC GRAVITY - MALES
Time Treatment lLevel (mg/kg/day)
(weeks) ) 250 750 2000
‘5 1.026 1.019 1.020 1.044%*
12 1.025 1.024 1.030 1.049*%

*Significantly different from the control (p<0.05)
**Significantly different from the control (p<0.031)

L)
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Sacrifice and Pathology - The first ten males and ten females as

indicated by the sequential numbering system were sacrificed on
days 92 and 23 of the study. All animals that were sacrificed on
schedule were subject to gross patholcgical examination and the
CHECKED (X) tissues were collected for histological examination.

The (XX) organs were also wejghed. ,
X X X .
Digestive system Cardiovas./Hematol. Neurologic
Tongue X Aorta XX Brain
X Salivary glands X Heart Periph. nerve
X Esophagus X Bone marrow X Spinal cord (3 levels)
X Stomach X Lymph nodes p.4 Pituitary
X -Duodenum X Spleen X Eyes (optic nerve)
X Jejunum X Thymus - Glandular
X Ileum Urogenital X Adrenals
X Cecunm XX Kidneys Lacrimal gland
X Colon X Urinary bladder X Mammary gland
X Rectum XX Testes X Parathyroids
XX Liver X Epididymides X Thyrcicds
Gall bladder X Prostate Other
X Pancreas Seminal vesicle X Bone
Respiratory XX Ovaries X Skeletal muscle
X Trachea X Uterus X Skin
X Lung p X All gross lesions
and masses
Results -~
a. Organ weight - No clear dose response was apparent in absolute

organ weights except for adrenals. In all treated groups from
both sexes, adrenal weights were increased relative to the control.
In female rats, adrenals exhibited a statistically significant,
dose related increase. The livers of mid and high dose males and
females were slightly heavier than the control, but did not exhibit
dose response. Low-dose females had reduced liver weightg relative
to the control.

When organ weights were normalized to body weights, liver weights
of mid and high dose males and high dose females were increased to
a statistically significant extent. Relative liver weights of mid
dose females were also increased, but not significantly. Relative
kidney weights of males from all treatment groups were increased
relative to the control. In females all ¢roups were similar to the
control. Relative testes weights were increased in mid and high
dose males, but did not exhibit dose response. Relative adrenal
weights were increased in all treated females, and in high dose
males only. '

When normalized to brain weight, the only difference in organ
weights that was apparernt was increased adrenal weights. Treated
females exhibited a dose related trend for increased adrenal weight
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relative to brain weight, with the mid and high dose groups
r ) i increased to a statistically significant extent.

ABSOLUTE ORGAN WEIGHTS (g)
Dose Level : ‘

{ma/kg/day) Liver Kidneys Testes Adrenals”
Males |
) 12.707 2.922 ©3.373 49.7
250 12.843 2.968 3.304 51.6
- 750 13.883 3.308% 3.607 50.5
2000 12.919 ©2.971 3.285 52.4
Females
0 6.609 1.718 ' -—— 52.3
250 6.395 1.585 S 59.7
750 6.938 1.720 SR 62.1%
2000 7.204 1.737 ——— 66.1%%

*Significantly different from the control, p<0.05
**Significantly different from the control, p<0.01
‘Weight expressed in mg

W
[
=
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ORGAN WEIGHTS RELATIVE TO BODY WEIGHTS
(g/100 g BW)

Dose level .
{ma/ka/day) ___ Liver Kidneys Testes Adrenals
ales
0o 2.540 0.586 0.686 10.1
250 2.579 0.601 0.671 10.5
750 2.761* 0.659%* 0.720 10.1
2000 2.802%% 0.646* 0.717 11.4
Females
0 2.518 0.651 - 20.0
250 2.566 0.638 - 24.1*
750 2.670 0.644 ——— 24.0*
2000 2.761* 0.666 — 25.3%*
*Significantly different from the control, p<0.05
**Significantly different frcm the control, p<0.01
‘Units = mg/100 g BW
ORGAN WEIGHTS RELATIVE TO BRAIN WEIGHTS
(9/g Brain)
Dose Level
(ma/ka/day) Liver Kidneys Testes Adrenals’
Males
] 6.181 1.422 . 1.646 24.2
250 6.245 1.442 1.67.4 . 25.1
750 6.588 1.569 : 1.710 24.0
2000 6.400 1.469 1.628 26.0
Females
o 3.556 7.921 ——— 28.1
250 3.473 0.860 ——— 32.5
750 3.733 0.925 - 33.4*
2000 3.937 0.947 - 36.1%%

*Significantly different from the control, p<0.05
**Significantly different from the control, p<0.01
‘Units = mg/g brain
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b. . Gross pathology - No treatment related effects were reported.
c. Yicroscopic pathology - No treatment related effects were reported.

DISCUSSION - 90-Day Study: Only minor effects due to the test material
were reported. Adrenal weights both as absolute weight or relative to
brain or body weight were increased in a dose related manner in females.
In males, kidney weights relative to body weight were increased in a
dose related manner.

Prothrombin time and blood glucose were significantly increased in high
dose males at the week 6 sampling. However, by week 12, values, while
still slightly greater than the control were no longer signiificantly
different. Urinary specific gravity was increased significantly in high
dose males at both sampling times.

With the exception of a slight increase in relative adrenal weights in
females, no treatment related effects were seen in rats glven 250 mg
test material/kg/day.

= ONE- - This study was designed
to assess the developmental toxicity potential of 3-carboxy-2,5,6-
trichlorcbenzene when administered in diet to male and female rats as
a’'continuation of the study above until day 21 of lactation.

1. Mating - Females were individually housed with males from the same
treatment level daily from 4 PM until 8 AM the following morning.
Females were examined for evidence of mating. The presence of a
sperm plug or sperm in the vaginal smear was the criterion for con-
firmation of mating. If mating was not confirmed, this procedure
was repeated for up to ten days. If mating still had not occurred,
the female was housed for up to five days with a male from the same
treatment level that had successfully mated. After 15 days, no
further matings were attempted.

2. Group Arrangement - See Section B above.

3. Dosing -~ See section B above.




4. Observations

a. Eg;gnzgl__gnimglﬁz Observations and the schedule for <those
observations is summarized from the report as follows:

Number of animals

Type of observation =  per sex per group Frequency
Mortality and signs All . Twice a day during
of toxicity premating and growth

periods.

Body weight All At beginning of study
and weekly through
growth and mating
periads.

Maternal animals -~ Days 0, 6, 15, and 20
of gestation: days 0,
4, 14, and 21 post |
partum.

Paternal animals Weekly through mating period

b. Reproductive performance: The fbllowing indices were calculated:

Mating Index (Male) = No. males wi onfi matings X 100
Total no. males mated

Male fertility index = No. females with implantations X 100
No. males mated

Mating Index (Female) No. of females confirmed matings X 1Q0
Total no. females mated

Female fertility index = _No. females with implantations X 100
Total no. females mated

Gestation index = No. live litters born X 100
No. females with implantations
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Litter observations: The foliowing litter observaticns were made:

Time of observatjon (lactation day)
Observation Ei:&h Day 4 Day 14 Day 21

Number of live pups X
Pup weight (stillborn) X
Litter weight X
External alterations X
Number of dead pups X
Sex of each pup X

L T
L T
R T T

Dead pups were examined grossly for external and internal abnormalities,
and a possible cause of death was determined for pups born or found
dead. '

The following indices were calculated:

Live Born index = No. live pups born X 100 ‘

No. live + dead pups born !

No. of pups stillborn X 100

Total no. pups born

Stillborn index

Day 4 pup viability index = No. pups alive day 4 (precull) X 100
Total no. pups born alive
Lactation index = No. pups alive day 21 X 100
No. pups alive day 4 (postcull)
Viability index = No. litters with live pups at day 21 X 100
No. litters with pups born alive
Necropsy . ‘ .
Parental anjimals: All surviving parental males were sacrificed as soon
as possible after the litters were produced. Maternal animals were
sacrificed after the litters of each generation were weaned. These

animals were subjected to post mortem examinations.

Offspring: The F1 offspring were sacrificed at 21 days of age. These
animals and any found dead or moribund were subjected to gross rost
mortem examinations.

Necropsy observations: Gross necropsy consisted of external and inter-
nal examinations including the cervical, thoracic, and abdominal
viscera.

Tissues were collected as described in section C.7 above, but w=2re not
processed or evaluated microscopically.
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Results for the parental animals are summarized from the report as
follows:
: Dose dgrcup .
Obsexrvation Contyrol Low Mid High
Males
Cohabited 24 25 25 25
Mated 19 23 21 23
Fertile 17 18 19 22
Intercurrent deaths 0 0 c o
Females
Cohabited 24 25 25 25
Mated 22 25 Zﬁ 24
With implantations 18 20 20 23
Delivering pups 18 20 19 23
Intercurrent deaths 0 o 0 o}
Median gestation
interval (days) 22.1 22.0 22.0 22.1
Number of litters 18 20 19 23
Total litter losses o] 0 0 o -
Mean litter size (Day 1) 11.8 12.5 11.8 12.3
Mean litter size (Day 21) 8.9 9.1 9.6 - 9.3
Number of live pups (Day 1) 212 249 224 283
Number of dead pups (Day 1) 9 L 3 S
Pup viabijlity (Day 4, precull) 207 232 218 270
Number of pups (Day 4, postcull) 161 184 183 215
Number of pups (Day 21) 160 182 183 214
Pup deaths (Days 1-21) 6 19 6 14
Mean pup weight (g) (Day 1) 6.3 S 6.2 6.3 ° 6.2
Mean pup weight (g) (Day 21) 45.4 43.4 43.4 41.3%

*Scatlstlcally significantly different from control, p<0.05.
‘Oone female was omitted during counts of 1mp1antatlon sites. Data
from this female was not included in further analyses.

d. Necropsy results —~ Gross pathological examination revealed no treatment
related abnormalities.

. offspring
a. Viability and clinical signs: No treatment related effects were
reported. i

r‘\.?-‘
- o
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b. Body weight: Selected group mean body weights are summarized from the
report as follows:

. : . Dose group
Body Weights (g) Control _Low = _Mid = _High
Fl Generation

Day 0 - 6.3 6.2 6.3 6.2
Day 4 - Pre-cull 9.6 9.6 9.9 9.9
Day 4 - Post-cull 9.6 9.5 9.9 9.9
Day 7 14.8 14.2 14.8 14.7
Day 14 28.3 27.4 27.4 26.6
Day 21 : 45.4 43.4 43.4 41.3*%

* Statistically significantly different from control, p<0.05.

Necropsy results - Gross patholog1ca1 examination indicated no treatment
related effects. -

G. DISCUSSION -~ ONE-GENERATION REPRODUCTION: The only apparent treatment
related effect on reproduction reported in this study was the reduction
in mean pup weight in the high dose group at day 21 of lactation. No
other treatment related effects occurred in this study.

H. CONCLUSIONS: This chlorothalonil metatulite has essentially no repro-
ductive effects in rats. Increased adrenil, liver and kidney weights
and urinary specific gravity and transient effects on prothrombin tinme
and bloed glucose were reported.

Systemic NOEL = not established in females, 250 mg/kg/day in males
Systemic LOEL = 250 mg/kg/day in females based on relative adrenal
weights
= 750 mg/kg/day in males based on increased relative
kidney and liver weights
Reproductive NOEL = 750 mg/kg/day ' -
Reproductive LOEL = 2000 mg/kg/day based on reduced Day 21 pup weight

c SITFIC : Core - Guideline for 90-Day Study
‘ Core - Supplementary for Reproduction Study
(Not a guideline study)

This study satisfies the guideline requirements (82-1} for a "90-Day
Feeding Study in Rats”.
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DATA EVALUATION REPORT O0NR33g
STUD& 2225: 90-Day Oral - Dug (82-1) TOX. CHEM. NO.: 215B
I O.: 415648-05
IE§I_MAiEBIAL= Chlorothalonil MKetabolite

SYNONYMS: 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-trichloro-
isophthalamic acid, 3-carboxy-2,5,6~-trichlorobenzamide, 2,5, 6~
trichloro-3-carboxybenzamide, SDS-46851

STUD BER: 3080-88-0082~-TX~003
SPONSOR: Fermenta ASC Corporation

5966 Heisley Road
P. 0. Box 8000
Mentor, Chio 44061-8000

TESTING FACILITY: Bio\dynamics Inc.
Mettlers Road
P. O. Box 2360 i
East Millstone, New Jersey 08875-2360

and
Experimental Pathology Laboratories -
P. O. Box 474
Herndon, Virginia 22070

TITLE OF REPORT: A 90-Day Oral Toxicity Study in Dogs with‘B-Carbamyl-
2,4,5-trichlorobenzoic Acid (SDS—-46851)

AUTHOR(S): D. M. Serrone and J. C. Killeen, Jr.

REPORT ISSUED: February 5, 199G )

CONCLUSIONS: SDS-46851 caused increased liver weights, decreased urinary
pH and increased blood glucose concentrations in male and female dogs.

NOEL
LOEL

15 mg/kg/day in male and female dogs

50 mg/kg/day in male and female dogs based on increased
liver weights, decreased urinary pH and increased blcod
glucose levels. :

'l

Classification: ccre - Guideline |

This study satisfies the guideline requirements (82-~1) for a "90-Cay
Oral Toxicity Study in Dogs”.
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A. MATERIALS:

1.

Test compound: 3-c a ~-2,4.5-tric o cid Description:
off-white microcrystals Batch #T-165-5, Purity >99%,

contaminants: not given

2. Test animals: Species: dog, Strain: Beagle, Age: 6 months, Weight:
eg - 0-10.6 - 7.5-9.4 kg, Source: Marshall Farms,
U.S.A., Inc., North Rose, New York
B. STUDY DESIGN:
1. Animal assignment -~ Animals were assigned by weight stratified
randomization to the following test groups:
Main Study Interim Sac.
Test Dose 99-102 days _= - months
Group (m d ale female male female
I 0 4 4
I 5 4 4
III 15 4 4
Iv 50 4 4
v 500 ' 4 4
2. Treatment administration - The test compound was measured into the
gelatin capsules based upon the body waight of the dogs at the
beginning of each treatment week. Capsules for each dog were
prepared weekly. Dogs were dosed 30 minutes following consumption
of half of their daily feed ration. They were then observed for
30 minutes and given the remainder of their raticn.
3. Animals received 200 g of Wayne Bite Size laboratory diet twice
daily. Water was available ad libitum.
4. Statistics - Per the sﬁudy report, "Statistical evaluation of

equality of means was made by the appropriate one way analvsis
technique, followed by a multiple comparison procedure if needed.
First, Bartlett's test was performed to determine if groups had
equal variance. If the variances were equal, parametric procedures
were used; if not, nonparametric procedures werz used. The parane-
tric procedures were the standard one way ANOVA using the F distri-
bution to assess significance. If significant differences acong
the means were indicated, Dunnett's test was used to deter—ine
which means were significantly different from the control. I£ a
nonpararetric procedure for testing equality of means was neeced,
the Kruskal-Wallis test was used, and if differences were indicated
a summed rank test (Dunn) was used to determine which treatments
differed from control.

YA statistical test for trend in the dose levels was also zer-
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formed. in the parametric case (i.e., equal variance) standard
regression techniques with Jonckheere's test for monotonic trend
was used.

“The test for equal variance (Bartlett's) was condicted at the 1%,
two-sided risk level. All other statistical tests were conducted
at the 5% and 1%, two-sided risk level."®

5. Quality assurance was documented by signed and d&ated GLP and

quality assurance statements.
C. METHODS AND RESULTS:

1. Observations - Animals were inspected twice daily for signs of
toxicity and mortality. A detailed physical examination was made
weekly. . ’
Results - Toxicity - No apparent treatment related adverse effects
were reported.

Watery stool and emesis occurred with similar frequency in all
groups. The only difference reported was the occurrence of watery
stool in all eight dogs on the 500 mg/kg/day treatment regimen
compared to six dogs from a;l other groups.

Mortality (survival) - All aogs survived to scheduled sacrifice.

2. Body weight - Dogs were weighed pretest, weekly during treatment,

and at termination.

Results - Body weights and body weight gains in female dogs from
all treatment groups were similar to the control.

Males from groups given 5, 15 or 50 mg/kg/day had body weights and
body weight gains that were similar to the control for the entire
treatment period. High dose males had body weights that diverged
from the control by the second week of treatment. Body weight gain
for the high dose group was also notably lower than the control.
However, neither body weight nor body weight gain differed from the
control to a statistically significant extent at any time during
the study.

LY
L




 MEAN BODY WEIGHTS (KG) - MALES

Time Treatment Level (mg/kg/day
{weeks) 0 5 15 50 500
0 9.7 9.4 9.5 10.1 9.6
(0.7)* (0.9) (1.1) (0.5) (0.7)
3 10.8 10.5 10.3 10.6 5.9
(1.0) (1.5) (1.1) (0.9) (1.0)
6 12.2 11.5 11.6 11.9 10.9
(1.1) (1.9) (1.0) (1.5) (1.2)
9 12.4 11.8 12.0  12.8 11.1
(1.2) (2.0) (1.5) (1.2) (1.4)
12 13.0 12.6 12.7 13.1 11.4
(1.3) (2.3) (1.2) (1.8) (1.4)
14 12.9 12.4 12.7 13.2 11.2
(1.3) y (2.3) (1.%) (1.9) (1.4)
*Numbers in parentheses are standard deviations.
BODY WEIGHT GAINS (KG)
Weeks 0 to 14 - Males
Group I Group II Group III Group IV Group V

0 mg/kg/day 5 mg/kg/day | 15 mg/kg/day| 50 mg/kg/day| 500 mg/kg/day
An.No. Gain An.No. Gain An.No. Gain An.Nd. Gain An.No. Gain

1001

3.2 2001 3.4 3001 3.6 4001 1.1 5001 0.5
1002 3.9 2002 4.4 3002 3.6 4002 3.4 5002 3.2
1003 3.3 2003 0.9 3003 2.5 4003 4.2 5003 1.4
1004 2.2 2004 3.3 3004 3.4 l 4004 3.7 | 5004 1.1
Mean 3.2 3.0 3.3 3.1 1.6
S.D 0.7 1.5 0.5 1.4 1.2
N 4 4 4 4 4
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3. Food consumptjon - Consumption was monitored visually during each
feeding (dally)
ggggl;g - No treatment related effects were reported.

4. Ophthalmological examinatjons were performed pretest and at
termination on all animals.
Results -~ No treatment related effects were reported..

5. Blood was collected before treatment, at week 8 and at termination
for hematology and clinical analysis from all animals. The CHECKED
(X) parameters were examined.

a. Hematology:

X X

X Hematocrit (HCT) X Prothrombin time

X  Hemoglobin (HGB) X Leukocyte differential count

X Leukocyte count (WBC). X Mean corpuscular HGB (MCH)

X Erythrocyte count (RBC) X Mean corpuscular HGB cconc. {(MCHC)

X Platelet ccunt X Mean corpuscular volume (MCV)
Results - No blologlcally or statlstlcally significant effects on
hematological parameters were reported in male or female dogs from
any treatment group at the eight week sampling time or in treated
females at termination. Males given 50 or 500 mg/kg/day had
reduced HCT and RBC at the terminal sacrifice. Although specific
data means were not significantly different from the control, a
statistically significant dose related trend (p<0.05) was reported
for these two parameters. The magnitude of difference was small
in each case and of questionable biological significance. HCT
values 53, 57, 52, 49 and 49% for increasing doses. Erythrocyte
counts were 7.08, 7.52, 6.77, 6.31 and 6.47 million per pul. HGB
was also indicated to exhibit a significant dose related trend,
however, this appears to have been due to abnormally high wvalues
for the 5 mg/kg/day group.

b. Clinical Chemist

X X

Electrolytes: Other:

X Calcium X Albumin

X Chloride X Blood creatinine
Magnesium £ Blood urea nitrogen

X Phosphorous Cholesterol

X Potassium X Globulins

X Sodium X Glucgose

Enzymes: X Total Bilirubin

X Alkaline phosphatase X Total Protein

Cholinesterase
Creatinine phosphokinase

Triglycerides

op}
s
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Lactic acid dehydrogenase

X Serum alanine aminotransferase (also SGPT)
X Serum aspartate aminotransferase (also SGOT)
Results - No differences from the control were reported for any
parameter except for blood glucose concentration. A statistically
significant increase occurred in glucose concentration at the week
8 sampling in 15 and 500 mg/kg/day males and 50 and 500 mg/kg/day
females. Although not statistically significant at termination,
50 and 500 mg/kg/day females continued to have elevated glucose
levels relative to the control. High dose males exhibited a slight
increase in blood glucose at termination. Due to the lack of an
effect in 50 mg/kg/day males and the lack of an effect at
termination, the elevation in 15 mg/kg/day males at week 8 is of
questionable biological significance.
BLOOD GLUCOSE CONCENTRATIONS (mg/dl)
: Treatment Level (mg/ka/dav)
_Sex Week 0 15 50 500
Male 8 83 i 86 101* 93 109%*
( 6)° ( 5) ( 9) ( 5) (10)
16 103 113 - 108 110 119
( 9) ( 6) (11) (14) ( 6)
Female 8 79 83 86 95%* 104*%*
( 4) ( 6) ( 5) (15) (2)
16 89 96 99 104 115
( 8) (15) (20) (12) (13)

*Significantly different from -the control (p<C.05)
**Significantly different from the control (p<0.01)
3standard deviation

6.

SRR RN XX

Urinalysis < Urine was collected from fasted animals pretest, at
8 weeks and at termination months. The CHECKED (X) parameters were
examined.

X
Appearance X Glucose
Volume X . Ketones
Specific gravity X Bilirubin
pH X Blood
Sediment (microscopic) Nitrate
Protein X Urobilinogen

Results - Urinary pH was reduced in male and female dogs receiving
50 and 500 mg/kg/day at both time periocds. However, the effect
was less pronounced at termination than at week 8.
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No other treatment relate_d‘ effe~ts were reported.

7. [o! - All animals that died and that were
sacrificed on schedule were subject +to gross patholcgical
examination and the CHECKED (X) tissues were collected fcr
histological examination. The (XX) oragans were also weighed.

X - .

Digestive system Cardiovas./Hematol. Neurologic

X Tongue X Aorta XX Brain

X Salivary glands XX Heart X Periph. nerve

X Esophagus X Bone marrow X Spinal cord (3 levels}
X Stomach X Lymph nodes X Pituitary

X Duodenum X Spleen X Eyes (optic nerve)
X Jejununm X Thymus Glandular
X Ileum Urogenital XX Adrenals

X Cecum XX Kidneys Lacrimal gland

X Colon I ¢ Urinary bladder X Mammary gland

X Rectum XX Testes XX Parathyroids
X Liver D 4 Epididymides XX Thyroids

X Gall bladder D Prostate - Other

X Pancreas Seminal vesicle X Bone

Respiratory XX Ovaries X Skeletal muscle

X Trachea X Uterus X Skin
X Lung X All gross lesions

and masses
Results -

Organ weight - The only organ that exhibited a treatment related
effect on weight was the liver. Males given 500 mg/kg/day had a
10% increase in liver weight. When normalized to body weight, this
constituted a 28% increase, which was statistically significant
relatlve to the control (p<0. 05) Females from the 50 and 500C
mg/kg/day treatment groups had increases in liver weight of 14 and
23% relative to the control. When normalized to body weight, these
increases represented changes of 2 and 23%, respectively.

No other treatment related effects on organ weight were reported.

(Comparisons to brain weight were discounted due to the indication
in the study report that brain weights were highly varlable, in
part due to inconsistencies in trimming procedures used prior tc

weighing when tissues were collected.)
i
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b. Gross pathology - No treatment related gross patho;égy was

reported. P

c. Microscopic pathology - No apparent treatment related microscopic
abnormalities were apparent in the accompanying pathology report.
The pathologist®s summary confirmed this observation.

DISCUSSION: The major effects of the test material were reduced urinary
pH in males and females given 50 or 500 mg/kg/day, and increased liver
weights and decreased body weights and body weight gains in high dose
males and females. An apparent effect on blood glucose levels occurred
at both sampling times in males and females given 50C mg/kg/day.
Increased blood glucose also occurred in 15 mg/kg/day males at week 8
only and 50 mg/kg/day females at both sampling times. Increased liver
weights were nct accompanied by treatment related pathology and probably
represent adaptive change.

CONCTLUSIONS:" The test material caused increased liver weights,
decreased urinary pH and increased blood glucose concentrations in male
and female dogs.

NOEL = 15 mg/kg/day in male and female dogs
LOEL = 50 mg/kg/day in male and female dogs based on increased
' liver weights, decreased urinary pH and increased
blood glucose levels.

CLASSIFICATION: core - Guideline

This study satisfies the guideline requirements (82-1) for a "“SG-Day
Oral Toxicity Study in Dogs".

:;
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DATA EVALUATION RECORD :
Study Type: Teratology - Developmental Toxicity (Range-finding)
Species: Rat
MRID .2 415648-07 asw No.: 215B
est erial: Chlorothalonil Metabolite

Synonyms: 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-Trichloroisophtha-
lamic acid, 2,5,6-trichloro-3-carboxybkenzamide, 3~-carboxy-2,5,6-
trichlorobenzamide

Sponsor: Fermenta ASC
5966 Heisley Road
P.0O. Box 8000
Mentor, Chioc 44061-8000

Study Number: | 1554-87-0094-TX-001

Testing Facility: Ricerca, Inc.
Department of Toxicology and Animal Metabolism
7528 Auburn Road
Painesville, Ohio 44077

Title of Report: A Teratology Dose Range-Finding Study in Rats with 3-
Carbamyl-2,4,5-trichlorobenzoic Acid

Authors: J. S. Chun, N. H. Wilson and J. C. Killeen, Jr.

Report ;séued: June 28, 1989

Conclusions: Proposed treatment levels for a teratology study in rats of
500, 1000 and 2000 mg/kg/day are appropriate.

Maternal NOEL = 10C? mg/kg/day
Maternal LOEL = 2000 mg/kg/day based cn slight body weight gain
and food consumption reductions

Classification: Supplementary
(This study was not intended to fulfil regulatory
requirements, but rather to set doses for an upcoming
guideline study.) i
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Test Compound - Purity: 99% Description: whtte powder Lot No.: T-165-4
Contaminant: not given

Vehicle - 0.5% (w/v) aqueous methyl cellulose Lot No.: 104F~-0601
Source: Sigma Chemical Company

Test Animal - Species: Rat Strain: CD (Sprague-Dawley) Source:
Charles River Breeding Laboratory, Inc., Portage, MI Age: 75 days at
initiation of mating Weight: 182-259 g

study Design - This study was designed to establish doses for an
impending teratology study of the subject compound in rats. “The test
material was administered by -gavage to 40 female rats on gestation
days 6 through 15, inclusive.

1. Mating - Sixty male and 60 female rats were mated naturally.
Females were randomly assigned to males and pairs were cohoused
overnight. The following morning, females were examined for the
presence of a sperm plug and/or the presence of sperm in the
vaginal smear. A positive finding for either observation was
taken as confirmation of mating. If mating was not confirmed,
females were cohoused with the same male for each evening until
40 mated females were obtained.

2. Group Arrangement:

Test Group Dose Level Number Assigned

(mg/kqg)
I 0 8
II . 250 8
III 500 8
v 1000 8
v '~ 2000 8

3. Dosing: All doses were in a volume of 10 ml/kg of body

weight/day prepared immediately prior to the dosing period. The
dosing solutions were analyzed for concentration ard stability.
Dosing was based on the most recent body weight taken.

E. Observations

1. Maternal Observations and Evaluations - The animals were checked
twice daily for mortality or abnormal condition for the term of
the study. Dams were sacrificed on day 20 of gestation. At
sacrifice, the abdominal cavity was opened and the uterus tied
off at the cervix and removed without ovaries. The uterus was
weighed and examined externally for the presence of implantation
sites. A gross examination of all females was performea at
necropsy.

G
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2. Fetal Evaluations - No fetal examinations wereiberformed. -
3. Historical control data were not provided to alluw comparison
with concurrent controls. .
statistical analysis - Body weights, body weight gains and food con-

sumption were analyzed as interval data. Below are the study report
entries describing the statistical analyses employed, :

"Bartlett's test was performed to test for normality/homogeneity of
variance. If the test indicated significance, nonparametric proce-
dures were used; if not, parametric procedures were used.

"The parametric procedures were the standard one-way ANOVA using the F
distribution to assess significance. Dunnett's test was used to
determine which treatment means were significantly different from the
control group mean.

“If a nonparametric procedure for testing equality of means was
needed, the Kruskal-Wallis test was used, and Dunn's summed rank test
for comparing treatments to the control group was used.

"A%statistical test for trend in the dose levels was performed. 1In
the parametric case standacsd regression techniques with a test for
trend and lack of fit were used. In the nonparametric case,
Jonckheere's test for monotonic trend was used.

"Bartlett's test was conducted at the 1% level of significance. All
other statistical tests were conducted at the two-sided 5% and 1%
levels of significance."

Compliance - Signed and dated GLP and Quality Assurance statements
were provided.

Results
Maternal Toxicity

1. Mo ity - All females survived to scheduled sacrifice.

2. Clinical Obse tions - Six of eight females in high dose group
had soft stool. This observation first occurred on day 7 or 8 of
gesiation and lasted from cne to six days. No other treatment

related effects were reported.

3. Bodv Weight - Slight body weight and body weight gain decrements
were reported DYy the registrant for the period covering
gestatiocnal days 6-~9. However, no clear dose response was
apparent from the data provided. Althocugh treatment grcups ITI,
IV ana V had lower mean body weight gains during the day 6-S
interval, treatment 'group III gained more weight than the
control. In the absence of clinical signs of toxicity, the
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bioclogical significance of the reduced body weight gain in groups
II and IV is questionable.

The individual animal data for groups II and IV are similar to
the control for the 6-9 day interval .except for one animal from
each group which exhibited substantial weight loss (II (#105408)
= =25 g, IV (#105428) = =11 g). The registrant attributed this
observation in group IV to possible gavage injury. No comment
was made concerning the group II animal. Recalculated without
these two rats, average weight gains for this period were 7 and
5.7 g for group II and IV, respectively.

In the high dose group (group V), this reduction in bcdy weight
gain coincided with reports of loose stool.

MEAN BODY WEIGHTS (g)

Gestation Dose_ Level (mg/kg/day)

Interval 0 250 500 1000 20006
Day O 228.9 222.5 223.0 213.6 226.5
Day 6 259.4 252.8 252.4 242.8 257.4
Day 9 266.8 255.8 260.4 246.4 258.5
Day 12 281.1 273.3 277.1 261.5 275.0
Day 16 - 299.6 293.8 298.1 284.9 297.3
Day 20 363.0 352.3 361.5 341.4 358.2
Day 20%* 291.9 286.5 295.3 276.1 286.%

*Body weight corrected for uterine weight.

MEAN BODY WEIGHT GAINS (g)

Gestation Dose ILevel (mg/kg/day)

Interval 0 250 500 1000 2000
Days 0-6 30.5 30.3 25.4 29.1 30.9
Days 6-9 7.4 3.0 8.0 3.8 1.1
Days 9-12 14.4 17.5 16.8 15.1 16.5
Days 12-16 18.5 20.5 21.0 23.4 22.3
Days 16-20 63.4 58.5 63.4 56.5 61.1

4. Food Consumption - Rats given 1000 and 2000 mg/kg/day exhibited

reduced food consumption during the gestational period including
days 6-9. This reduction was evident both as absolute food
consumption and when normalized to body weight and occurred cnly
during the 6-9 day time period following initiation of %treatment.

Gy -
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As indicated above (II,a,3), two animals exhibited unusual weight
gain patterns and may have sustained injury during gavage. Iif
data for these animals. are excluded, mean absolute food
consumption for groups Il1.and IV during days 6-9 was 20.6 and
17.6 g/day, respectively,  and relative food consumption was 79.1
and 70.4 g/kg/day, respectively. These values are more similar
to the control, indicating that the 1000 mg/kg/day group was
probably not different from the control group.

No other treatment related effects were reported.

MEAN ABSOLUTE FOOD CONSUMPTION (g/day)

Gestation Dose Level (mg/ka/day)
Interval 0 _ 250 560 1000 2000
Days 0-6  19.5 18.3 © 19.6 19.3 19.6
Days 6-9 20.1 18.9 19.8 16.0 15.5
Days 9-12 20.9 21.6 21.9 19.6 20.1
Days 12-16 21.4 22.8 22.1 21.4 22.4
Days 16-20 25.1 25.0 26.8 24.6 25.4
MEAN RELATIVE FOOD CONSUMPTION (g/kg/day)

Gestation Dose Level (mg/kg/day)
Interval 0 250 500 1000 2000
Days 0-6 74.9 72.4 77.5 79.4 76.3
Days 6-9 75.5 73.0 75.9 64.3 60.0%*
Days 9-12 74.5 78.9 78.8 . 75.1 73.5
Days 12-16 71.5 77.4 74.1 74.8 75.3
Days 16-20 69.4 70.9 73.9 72.4 70.56
*Significantly different from the control (p<0.05)

5. Gross Patholo - No treatment related gross pathological lesions

were reported. Uterine weights from all groups were similar.

All females were pregnant at sacrifice.
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III. Discussion: The test material was not found to be maternally toxic at

Iv.

levels up to 1000 mg/kg/day. At the highest dose tested, only tran-
sient signs of toxicity were reported. These consisted of reduced
body weight gain, reduced food consumption and soft stool in females

following the initiation of treatment during- days 6-9 of gestation. :

No spontaneous abortions occurred. Uterine weights were similar in
all treatment groups, suggesting that litter weights were not affected
by the test material.

usj : Proposed treatment levels for a teratology study in rats
of 500, 1000 and 2000 mg/kg/day are avmpropriate.

Maternal NOEL = 1000 mg/kg/day
Maternal LOEL = 2000 mg/kg/day based on slight body weight gain
and food consumption reductions

Classification: "Supplementary ‘
(This study was not intended to fulfil requlatory
requirements, but rather to set doses for an upcoming

guideline study.)
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Study Type: Teratology - Developmental Toxicity (Range-finding)
Species: Rabbit ;

MRID No.: 415648-09 Caswell No.: 2158
Test Material: Chlorothalonil Metabolite

Synonyms: 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-Trichloroisophtha-
lamic acid, 2,5,6-trichloro-3-carboxybenzamide, 3-carboxy-2,5,6-
trichlorobenzamide _

Sponsor: Fermenta ASC
5966 Heisley Road
P.O. Box 8000
Mentor, Ohio 44051-8000

Study Number: 1112-86-0056-TX-002
Testing Facility: Argus Research Laboratories, Inc.
- 935 Horsham Road
» Horsham, Pennsylvania 19044

and

Ricerca, Inc.

Department of Toxicology and Animal Metabolism
7528 Auburn Road

Painesville, Ohio 44077

Title of Report: A Teratology Dose Range-Find® ‘g Study in Rabbits wits 3-
Carbamyl=-2,4,5-trichlorobenzcic Acid (SDS-46851)

‘Authors: D. M. Serrone and J. C. Killeen, Jr.

Report Issued: February 8, 1989

“\3
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Conclusions: Based upon the results of this study, the dose levels of 250,
500 and 1000 mg/kg/day of this chlorothalonil metabolite

selected for a teratology study in rabbits appear appropriate.

= 250 mg/kg/day in rabbits
= 500 mg/kg/day in rabbits based on body
weight loss during gestation

Developmental NOEL = Not determined

Maternal NOEL
Maternal LOEL

Classification: Core ~ Supplementary
(This study was not designed to fulfil regulatory

requirements but only to set dose levels for an upcoming
study.)
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Materials and Methods '
Test Compound - Pﬁrity: >99% Description: Light brown powder Lot

No.: 46851-0202 ’,Contaminant: not given _ ‘
Vehicle - 0.5% (w/v) methyl cellulose in water '
Test Animal - Species: Rabbit Strain: New Zealand White [Hra:(NZW)SPF}

Source: Hazleton Research Animals, Denver, Pa Age: 5 months Weight:
2.5-4.5 kg

Study Design - This study was designed to assess the developmental
toxicity potential of the test material when administered by gavage to
pregnant rabbits on gestation days 6 through 19, inclusive.

1. Mating - Females were given human chorionic gonadotropin (20 USP
Units/kg) intravenously and artificially inseminated.

2. Group Arrangement:

Test Group Dose Level Number Assigned
(mg/kg)
I 0 7
II 250 7
IIT 500 7
Iv 1000 . 7
v 2000 7
3. Dosjing: All doses were in a volume of 10 ml/kg of bedy weight/day

prepared weekly during the dosing pericod. The dosing soluticns
were analyzed for concentration and stability. Dosing was based
on the most recent body weight taken.

Observations

1. Maternal Obs ations a valuations ~ The animals were checked
twice daily for mortality or abnormal condition thrcughout the
study period. Dams were sacrificed on day 20 of gestat.on. Data
collected at sacrifice included uterine weights, number and piace-
ment of implantations, early and late resorptions and live and dead
fetuses and number of corpora lutea. Maternal tissues were saved
in neutral buffered formalin only if gross abnormalities were evi-
dent. Females found dead were necropsied and the cause of death
determined where possible.

2. Fetal Evaluations -~ No fetal evaluations were performed during this
study.

3. Historical control data were not provided to allow comparison with
concurrent controls.




F.

00R3Z4

-4

Statistical Analysis - The description below is taken from the study
report. - ‘

"Physical signldata‘for inseminated female rabbits will be aﬁalyzed
using the variance test for homogeneity of the binomial distribution.

"Mean maternal body weight data will be based on surviving pregnant does
and will be analyzed using Bartlett's test of homogeneity of variances
and the Analysis of variance. If the Analysis of Variance is signifi-
cant and appropriate, i.e., it passed Bartlett's test (P>0.05), then
Dunnett’s test will be used to identify the statistical significance of-
individual groups. If the Analysis of Variance is not appropriate
(P<0.05), the Kruskal-Wallis test will be used; in cases where statisti-
cal significance occurred, Dunn'iss method of multiple comparisons will
be used to identify statistical significance of individual groups.
"The Analysis of Covariance will be used to evaluate average maternal
body weight change from day 0 to day 6 of gestation and from day 0O to
day 20 of gestation. This test will also be used to evaluate changes
in average maternal body weight from day 6 to days 9, 12, 15, 19 and 20
of gestation.

"Data obtained at Caesarean~sectioning of does will be evaluated using
the Kruskal-Wallis test; in cases where statistical significance
occurred (P<0.05), Dunn's method of multiple comparisons will be used

to identify the statistical significance of individual groups.

"Uterine weights will be analyzed using Bartlett's test of homogeneity
of variances and the Analysis of Variance. If the Analysis of Variance
is significant and appropriate, i.e., it passed Bartlett's test, then
Dunnett's test will be used to identify the statistical significance of
individual groups. If the Analysis of Variance is not appropriate, the
Kruskal-Wallis test will be used; in cases where statistical signifi-
cance occurs, Dunn's method of multiple comparisons will be used to
identify the statistical significance of individual groups.

"Observations for delivered and dead conceptuses will be excluded £from
fetal body weight, summaries and -statistical analyses. Additional
statistical tests may be conducted if necessary or deemed appropriate.’

G. Compliance - Signed and dated GLP and Quality Assurance statements were

II.

provided.

Results

A. Maternal Toxicity

1. Mortality - Two does given 2000 mg/kg/day and one dce given 1000
’ mg/kg/day died before the scheduled termination of the study. The
high dose does were found dead on gestation days 10 and 17. Both
rabbits had exhibited reduce food consumption and body weight loss
following initiation of dosing. The dce found dead on day 17 had

r~e
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exhibited altered fecal consistency beginning on day 9 and gesta-
tion. At necropsy this doe was found to have stomach ulcerations
and a fur ball. )
The doe found dead from the 100¢v mg/kg/day group dJ.ed due to
perforation of the right diaphragmatic lobe of the lungs during
intubation. This death was not test material related.

Fetuses in each of these does were apparently alive and nofmal for
their respective developmental ages at the time that the dams died.

Clinical Observations - The fecal consistency of six does from the
2000 mg/kg/day group and three does from the 1000 mg/kg/day group
changed, apparently in concert with a decrease in food consumption.
Stool during this period was described as soft or liquid or dried.
The changes G6ccurred beginning on day 7 for the 2000 mg/kg/day
group and day 11 for the 1000 mg/kg/day group. One doe each from
the 500 mg/kg/day and control groups also had transient occurrences
of abnormal feces.

Decreased motor activity was reported in one high dose doe on day
20 of gestation. No definitive comment can be made concerning the
causal relationship between treatment and this observation.

Body Weight - Body weights were reduced beginning on day 9 in
females given 1000 or 2000 mg/kg/day this was the first weighing
following initiation of dosing. Body weight decrement in these
two groups persisted until sacrifice. Gravid uterine weights from
these two treatment groups were also reduced relative to the
control, but the difference was insignificant in the overall weight
reduction observed. Terminal body welghts corrected for gravid
uterine weight reflected the reduction in groups given 1000 and
2000 mg/kg/day.

Body weight losses due to treatment with the test material at
levels of 500, 1000 and 2000 mg/kg/day were evident beginning
immediately after initiation of treatment. Body weight change
demonstrated a dose response for the three highest treatment groups
beginning with the 6-9 day gestation interval and continuing until
sacrifica. When corrected for gravid uterine weight and presented
as cumulative body weight change for either the entire gestation
period or the dosing period only, the differences due to treatment
exhibit a clear dose response.
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.. _ _ MATERNAL BODY WEIGHTS (kg)
Gestation Treatment level (mg/kg/day)

Day 0 250 500 1000 2000

0 3.68 3.73 3.77 3.76 : 3.81

6 3.83 3.89 3.94 3.92 4.00

9 3.83 . 3.89 3.92 3.80 3.84

12 3.85 3.91 3.93 3.74 3.79

15 3.91 3.95 3.92 3.71 3.68

19 3.93 3.96 3.85 3.53 3.55

20 3.92 3.97 3.87 3.51 " 3.52
Gravid Uterine - i

Weight (g) 138.11 136.99 140.66 86.52 118.51

20¢C? 3.78 3.83 3.73 3.42 3.39

*Body weight corrected for gravid uterine weight

: MATERNAL BQDY WEIGHT CHANGES (kqg)
Gestation a

Interval Treatment ILevel (mg/kg/day)

(days) 0 250 500 1000 2000

0 - 6 +0.15 +0.16 +0.17 +0.15 +0.19

6 - 9 0.00 0.00 -0.01 -0.02 -0.16*%*
9 - 12 +0.02 +0.02 +0.08 -0.07 -0.12
12 - 15 +0.07 +0.03 -0.01 -0.03 -0.12%%*
15 - 20 +0.00 " +0.02 -0.05 —0.20%% -C.1l6%%*
o - 20¢? +0.10 +0.10 -0.02 -0.24% ~C.44%%
6 - 20C* -0.05 -0.06 -0.21 -0.40%*% ~0.63*%%

*Significantly different from the control (p<0.0S5)
**Significantly different from the control (p<0.01)
’Body weight gains corrected for gravid uterine weights

-1
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4. Food Consumption - Absclute food consumption was reduced in females
in the two highest treatment groups beginning with the first
measurement period following initiation of treatment (days 6-9).
In the 500 mg/kg/day group, absolute food consumption was similar
to the control during the days 6-9 interval, began to diverge from
the control by the days 9-12 interval. A dose response was
apparent with respect to food consumption reduction at all time
intervals. ‘ : ‘

These observations were confirmed when the food consumption was
normalized to body weight. As for absolute food consumption above,
the relative food consumption in the two high dose groups diverged
from the control beginning with the initiation of dosing. During
the second gestaticnal interval in which food consumption was
measured (days 9-12), the 500 mg/kg/day group exhibited lower food
consumption than the control. At all time points following
initiation of treatment, dose response was evident in the data.

MATERNAL FOOD CONSUMPTION (g/day)

Gestation

~Interval Treatment lLevel (mg/kg/day)
(days) Q 250 500 1000 2000
0 - 6 149.0 167.0 168.3 160.2 170.¢%
6 - 9 154.7 163.2 161.6 141.6 100.9%%
9 - 12 144.5 152.2 133.5 90.3* 14.7%%
12 - 15 136.2 144.9 91.4 60.4 39.4*
15 - 20 124.5 134.3 78.6 29.6% 10.2%%

*Significantly different from the control (p<0.05)
**Significantly different from the control (p<0.01)

= MATERNAL FOOD CONSUMPTION. -RELATIVE TO BODY WEIGHT (g/kg/day)
Gestation

Interval Treatment level (mg/kg/day)

{days) [s) 250 500 1000 2000

0 - 6 40.7 43.9 43.2 41.8 44 .8

6 - 9 40.6 41.2 41.2 37.2 25.4

9 - 12 37.6 - 38.8 33.6 23.8 4.2*
12 - 15 35.1 35.2 ) 22.8 15.8%* 9,9%*
15 - 20 31.2 33.0 19.9 8.0*% 2.7%*

*Significantly different from the control (p<0.975)
**Significantly different frcm the control (p<0.01)

5. Gross Pathology - Five rabbits from the 2000 mg/kg/day grocup and

Ixe
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two from the group given 1000 mg/kg/day were found to have fur
-balls in their stomachs (gastric trichobezoar) at necropsy.
‘Rabbits from the lower dose groups and the control group did not
‘have gastric trichobezoar. Gastric ulceration occurred in three
high dose rablbits only.

6. Litter Data - Data from 1litters taken at terminal sacrifice
indicated o apparent effect on caesarean section parameters at
scheduled sacrifice. The registrant indicated that inclusion of
implantation data from the does that died during the study provided
possible indication that the test material may have interfered with

- implantation in the high dose group; however, this comment is
highly speculative in natural.

Cesarealn Section QObservations®

Dose (mg/kg/day): 0 250 500 1000 2000
Animals Assigned 7 7 7 7 7
4Animals Inseminated 7 7 7 7 7
Pregnancy Rate (%) 100 100 85.7 71.4 85.7
Maternal Wastage

#Died o 0 o 1 2
‘#Died/pregnant 0 0 0] 1 2
#Nonpregnant 0 o] 1 2 1
#Aborted 0 0 0 0 0
#Premature Delivery 0 o] 0 0 0
Corpora Lutea/Dam 10.3 10.3 10.8 10.0 10.5
Implantations/Dam 8.0 8.6 8.7 7.2 8.2
Live Fetuses ) 56 55 50 20 32

Live Fetuses/Dan 8.0 7.6 8.3 5.0 8.¢C
Dams with Resorptions 0 4 2 2 1
Resorptions/Danm 0.0 0.7 0.3 2.2%%* 0.2

Early 0.0 0.6 0.2 1.8 0.2
Late 0.0 0.1 0.2 2.5 0.0
Total Dead Fetuses 0 0 0 o 0

Resorbed/Dam (%) 0.0 8.2%* 1.8 25.6 2.3

* Significantly different from the control (p<0.05)
**Significantly different from the control (p<0.01)
B. Developmental Toxicity - Fetuses not evaluated for variations.

[ASIEE
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IIT. gi§gg§§ign: The test material caused a reduction in body weight and an

Iv.

a¢tual- body weight loss almost immediately following initiation of
treatment in the 1000 and 2000 mg/kg/day treatment groups (gestational
day 6). This observation was coupled with simultaneous reduction in
food consumption, and change in fecal consistency. Rabbits from the
500 mg/kg/day group had minor body weight reduction and reduced food
consumption beginning after gestational day 9. No' adverse clinical
signs were reported for the 500 mg/kg/day group. Body weight loss and
reduced focod consumption exhibited dose response.

Two does from the high dose group died following reported thin appear-
ance and development of abnormal fecal consistency. These deaths
appeared to result from treatment with the test material.

Adverse effects on implantation and developing fetuses were gquestionable
if present at all.

Conclusions: Based upon the results of this study, the dose levels of
250, 500 and 1000 mg/kg/day of this chlorothalonil metabolite selected
for a teratology study in rabbits appear appropriate.

Maternal NOEL
Maternal LOEL

250 mg/kg/day in rabbits

500 mg/kg/day in rabbits based on body
weight loss during gestation
Developmental NOEL = Not determined

Classification: Core - Supplementary
(This study was not designed to fulfil regulatory

requirements but only to set dose levels for an upcoming
study.)

ou
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DATA EVALUATION RECORD

study Type: Developmental Toxicity - Rabbit (83-3) Tox. Chem. No.: 215B
MRID No.: 415648-10
Test Materijal: Chlorothalonil Metabolite
Synonyms: 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-Trichloroisophtha-
lamic acid, 2,5, 6-tr1chloro—3-carboxybenzamlde, 3-carboxy-2,5,6-
trichlorobenzamlde
Sponsor: Fermenta ASC
5966 Heisley Road
P.O. Box 8000
Mentor, Ohioc 44061-8000
Study Number: 1112-88-0013-TX-002
Testing Facility: Hazleton Laboratories America, Inc.
3301 Kinsman Boulevard
Madison, WI 53704

Title of Report: A Teratology Study in Rabbits with 3-Carbamyl-2,4,5-
trichlorobenzoic Acid (SDS-~46851)

Authors: D. M. Serrone and J. C. Killeen, Jr.
Report Issued: June 14, 1989

Conclusions - The test material is not a developmental toxicant to rakbits
under the conditions of this study.

Maternal NOEL = 250 mg/kg/day

Maternal LOEL = 500 mg/kg/day based upon body welght gain decrement
and reduced food consumption

Developmental NOEL = 1000 mg/kg/day (highest dose tested)

Classification: Core - Guideline

This study satisfies the guideline requirements {83-3) for a
"Developmental Toxicity Study in Rabbits".
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ateria nd_Meth
Ies; Compo gng Purity: >99% Descrlptlon"llght brown powder Int No..

T-165-2 Contaminant: not given

vehicle - 0.5% w/v agqueous methyl cellulose

Test Animal - Species: rabbit Strain: New Zealand White [Hra: (NZW)SPF]
Source: Hazleton Research Products, Inc., Denver, PA Age: 35 months
Weight: 3.00-4.18 kg

sStud

si - This study was desigi.ed to assess the developmental

toxicity potential of the test material when administered by gavage tc
pregnant rabbits on gestation days 7 through 19, inclusive.

1. Mating - Ovulation was induced by injection with 20 IU of human
chorionic gonadotropin/kg. Females were artificially inseminated
with semen from male New Zealand White rabbits.

2. Group Arrandement:

Test Group Dose Level Number Assigned
(mg/kg)

Control 0 20

Low Dose 250 20

Mid Dose 500 20

High Dose 1006 _ 20

3. Dosing: All doses were in a volume of 4 ml/kg of body weight/day
prepared weekly during the dosing period. The dosing solutions
were analyzed for concentration and stability. Dosing was based cn
the most recent body weight.

Observations

1. Maternal Observations and Evaluations - The animals were checked
twice daily for mortality or abnormal condition for the duraticn cf
the study. '
All surviving dams ware sacrificed on day 29 of gestation. These
and females found moribund or dead were necropsied. In females
dying before scheduled sacrifice, an attempt was made to cetermire
the cause of death. Tissues with gross lesions were fixed in 1C3%
neutral buffered saline. The number c¢f corpora lutea ard number
and location of implantations was recorded.

2. Fetal Evaluations -~ Live and dead fetuses were weighed and sxamined

for gross malformations. Only dead fetuses with obvious =xternal’
malformations wers processed Zf2or skeletal examination. Laza
resorptions were discarded.
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Fetuses were examined by microdissection for scft tissue malfor-
matioms. Carcasses were then eviscerated. The eyes were examined
for gross abnormalities during skinning. The skull was opened Lt
making transverse cuts with a razor blade parallel and posterior tc
the frontal-parietai suture and through the cerebral hemispheres
for examination cof the brain.

3. Historical contreol data were provided to allow comparison with
concurrent controls.

F. Statistical Analysis - For the purposes of analysis of the data frecxm
this study, the dam or litter were considered the experimental units.
The statistical methods used in evaluation of this study are presented
below as described in the study report.

"One~way analysis of variance (ANOVA) with transformations (square root,
log, reciprocal, arc sine, and rank) will be done on the following data:
maternal body weights and body weight changes (unccrrected and cor-
rected) for pregnant animals; gravid uterire weight:; the number cf cor-
pora lutea and implantations:; implantation efficiency: fetal viability:
the number of live, dead and resorbed fetuses; and sex ratic. Dunnett's
t-test will be done on the transformed data when analysis of variance is
significant. If ncne of the transformations produce hcmogeneous var-
iance, ANOVA and Dunnett's =-test will be done on the ranked data, as
well as Kruskal-Wallis ad Terpstra-Jonckheere tests for monotonic trend.
{
"Fetal weights will b»e analyzed by one-way 2nalysis of covariancs
{ANCOVA) using the number of live fetuses as the covariate. When. the
test is significant, Cunnett's t-test will be used to determine signi-
ficant diffesrences between the ccontrol and treated groups.

"The proportion of litters and fetuses with visceral and skeletal
abrrormalities in the treated groups will be ccompared with the control =ir
the Ccchran—-Armitage test fcr trend and departure and by a Fisher-Irwin
exact test.™

5. Compliance - Signed and dated GLP and Quality Assurance statements wers
provided.

II. Results

2. Maternal Toxicity
1. Mortality - Three control, one 250 ng/kg and two 2000 mg/kg females
were found dead during the study. Based upon subsequent necropsy
of the carcasses, the ceaths were attributed to gavage errcr witz
“he exception of the nigh dose female focuné dead on day 12 =2
gestation.

T™wo, cne and seven rats from the low, =2id arnd aigh Zose grougs.
respectively, were sacrificed gfter aportion or premature del:ivery.
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2. Clinjical Observations - Rabbits given the test material exhibited
a dose related change in quantity of feces prcduced and in consis-
tency. These cbservations coincided with development of anorexia
and, in six of the high dose females, an appearance of thinness.

CLINICAL OBSERVATIONS

: Treatment lLevel (mgs/kg/ca-‘
Observatijon 0 250 500 1009

Few or no feces 10 17 19 20
Soft feces 2 6 6 16
Black/tan/green mucus-like feces 0 0 3 14
Anorexia 0 6 10 19
Thin 0 1 1 €

3. Body Weight - Body weights for the lcw dose group were similar tc

the control for the entire study period. In the mid dose grcup,
body weights diverged from the control beginning on day 13 of
gestation (the first weighing after initiaticn of treatment) and
continuing for the remainder cf the study. High dcse rabkits
similarly had lower body weights than the control Beginning con Hay
13 of gestation, although the magnitude of difference was greacter
in the high dose females. Gravid uterine weights exhibited a dose
related decrease in the mid and high dose females. Correction for
gravid uterine weights accounted for abcut half of the difference
in the terminal body weights.

Body weight gains demonstrated a similar time related pattern of
difference as the absolute bcdy weights. Reduced body weight gain
was evident beginning with the f£irst measurement pericd following
initiation of treatment. As with the bedy weight data, =z dose
related reduction was reported beginning with the days 7-13
gestation interval and continuing through day 19-24. During <he
final period of days 24-29 following cessation of dosing, the =mid
and low dose groups reversed this trend and gained with while the
control and low dose groups recorded actual weight losses. This
may reflect recovery upon remcval of <the test material. When
evaluated over the entire treatment pericd, all treated groups were
similar but had lower weight gains than the control group.

0
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BODY WEIGHTS (kg) AND GRAVID UTERINE WEIGHTS (g)

Gestation Treatment Level (ma/kag/day) :
Day 0 i 250 500 10C0
0 3.64 . 3.69 3.56 3.53
7 3.78 3.85 3.70 3.72
13 3.80 : 3.86 3.73 3.62
16 3.85 3.87 3.75 3.55%
19 3.87 3.88 3.72 3.46*
24 3.92 3.91 3.69 3.39%*
29 3.89 3.87 3.72 3.57°
29° 3.43 _ 3.46 3.32 3.20

Gravid

Uterine .

Weight 465.5 456.8 393.4 365.0C

*Significantly different from the control (p<0.05)
‘Body weight minus gravid uterine weight.

BODY WEIGHT GAIN (Kg) : -

Gestation Treatment Level (mg/kg/day) :
Day [8) 250 500 10C0
Qg - 7 0.14 g.16 0.14 0.8
7 - 13 0.02 0.01 0.03 -Q.11*
13 - 15 G.05 0.01 0.02 -0.07*
i6 - 19 0.04 0.01 -0.03 =-0.C9%
19 - 24 0.05 0.03 -0.02 -0.07
24 - 29 -0.03 -0.04 0.01 .03
0 - 29 0.28 0.16 0.13 0.23

4.

*Significantly different from the control (p<0.05)

Food Consumption ~ Food cocnsumption directly mirrored the treatment
related pattern of differences in body weight gain reported abcve.
Food consumption declined in the mid and high dose group in a dose

related manner immediately following initial

treatment.

Food

consumption remained depressed in the higher dose groups during the
treatment period (days 7-19) and into the following period (days
20-25} . However, during the final period (days 25-29), an apparent
rebound occurred with increased food consumption compared Zo %the
control and low dose groups.
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FOOD CONSUMPTION (g)
Gestation . Treatment lLevel (mg/kg/day)
Day 0 250 - 500 ~ 1000
0 - 7 1,777.6 1,223.2 1,247.4 1,195.0
7 - 14 1,044.5 1,076.6 1,165.9 799.9%
14 -~ 17 428.0 417.7 388.7 152.8*
17 - 20 446.5 461.5 271.1* 108.9%
2 - 25 548.5 601.7 460.0 273.3
25 - 29 269.8 268.2 299.7 334.4

*Significantly different from the control (p<0.05)

5.

- Apparent treatment related effects were limited
to hard, raised, black areas on the gallbladder (2), enlarged-
galll. tadder (3) and focal erosion of the stcomach (4) in the high
dose females.

Litter Data - High dose females had increased premature deliveries
and abortions relative to the control group. In additicn, The
number of live fetuses/dam and percent live fetuses were reduced in
the high dose group relative to the control group. However,
neither observation achieved statistical significance. -

Nc other treatment related effects were reported.




Cesarearn Section Observatjons

Dose (mg/kg/day): o 250 500 1000
#Animals Assigned 20 20 20 20
#Animals Mated/Inseminated 20 20 20 20
Pregnancy Rate (%) 85 B85S 85 90
Maternal Wastagé

#Died 3 1 0 3
#Died/pregnant 3 1 0 3
#Non pregnant 3 3 3 2
#Aborted o 1 1 2
$Premature Delivery 0] 1 0 5
Co:pora Lutea/Doe 11.0 11.6 11.6 11.3
Implantations/Doe 8.2 9.2 3.5 7.9
Implantation Efficiency - 74.5 82.4 72.4 70.7
Total Litters Delivered 14 15 16 9
Live Fetuses/Doe ) 8.5 8.3 7.5 &.
Percent Live Fetuses 98.0 88.6 90.1 81.6
Total Resorpcions/Doe 0.2 0.5 0.9 0.9
Early 0.2 0.4 0.4 2.5
Late 0.0 0.1 0.5 C.4
Dead Fetuses/Doe 0.0 0.7 0.0 G.6
Mean Fetal Weight (gm) 39.2 : 36.56 36.8 34.7
Sex Ratio (% Male) 55.3 42.7 49.7 48.9

B. Developmental Toxjcity ‘

1. External Examinatjon - No apparent treatment related effects wer=
. reported.
2. Viscera. Examinatjon - No treatment related soft tissue abnormali-

ties were reported. However, the report noted the absence of the
azygous lobe of the lung and/or the arising of the left carotiz
artery from the innominate in a number of pups from control and
treated groups.

3. Skejletal Examination - No apparent treatment related effecks wer=
reported.

a
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Discussion: Only slight maternal toxicity was reported for pregnant
rabbits given up to 1000 mg/kg/day of the test material on gestationail
days 7 to 19 inclusive. Signs of toxicity were limited to slight
reductions in body weight gain and food consumption and abrormal feces.

No tfeatﬂent related developmental abnormalities were reported.
However, the number of live fetuses per doe and percent live fetuses
were slightly but nonsignificantly decreased at the high dose level.

Conclusions: The test material is not a developmental toxicant to
rabbits under the conditions of this study.

Maternal NOEL = 250 mg/kg/day

Maternal LOEL = 500 mg/kg/day based upon body wezght cain decrement
and reduced food consumptio

Developmental NOEL = 1000 mg/kg/day (highest dose tested)

Classificatjon: Core - Guideline

This study satisfies the guldellne requirements (83-3) for a
"Developmental Toxicity Study in Rabbits".

o
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Secondary Review by° Marcia van Gemert, Ph. D.
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DATA EVALUATION RECORD
Study Izgé: Developmental Toxicity - Rat (83-3) Tox. C . .: 21i5B

MRID No.:. 415648-08
Test terial: Chlorothalonil Metabolite

Synonyms: 3-Carbamyl-2,4,5-trichlorobenzoic acid, 2,4,5-Trichloroisophtha-
lamic acid, 2,5,6-trichloro-3-carboxybenzamide, 3-carboxy-2,5,6~
trichlorobenzamide

Sponsor: Fermenta ASC
5966 Heisley Road
P.O. Box 8000
Mentor, Ohio 44061-8000

Study Number: 1554-87-0095-TX-002

Testing Facility: Ricerca, Inc.
Department of Toxlcoloqy and Animal Metabolism
7528 Auburn Road N
Painesville, OLio 44077

Title of Report: A Teratology Study 1in Rats with 3-Carbamyl-2,4,5-
trichlorobenzoic Acid :

Authors: J. S. Chun, N. H. Wilson and J. C. Killeen, Jr.

Report Issued: August 15, 1989

Conclusions - The test material is not a developmental toxicant at dcses up
to or exceeding 2000 mg/kg/day in rats.

Maternal NOEL = 2000 mg/kg/day
Maternal LOEL > 2000 mg/kg/day
Developmental Toxicity NOEL = 2000 mg/kg/day
Developmental Toxicity LOEL > 2000 mg/kg/day

Classification: Core - Guideline

This study satisfies the guidelii.2 requirements ¢83-3) for a "Developmentai
Toxicity Study in Rats". :
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F. RESULTS - ONE-GENERATION REPRODUCTION STUDY
1. Parental animals ‘
a.ug;;g;i;x_gng_gliniggl_gigng: One female was found dead on the morning
prior to mating. She had been noted to have broken teeth when examined
two days earlier. This rat had not been eating well and was reported

to have appeared thin w1th a rough coat. Gross necropsy revealed no
remaikable lesions.

ody weight an ood consumption: Food consumption was not measured
during this phase of the study.

Selected group mean body weights values for pregnant or nur51ng dams
were summarized in the report as foliows:

Dose c¢>oup v
Observation and study time Control _Low _Mid  _High_
F, Generation :
Mean body we.ght (g)
Day 0 of gestation 291.0 288.0 $285.1 290.2
Day 20 of gestation 404.3 403.6 383.5 400.5
Day 0 of lactation 324.2 324.4 307.9 321.5
Day 21 of lactation 303.2 308.2 299.0 315.4
Mean body weight gain (g)
Days 0~-20 of gestation 113.3 115.6 98.4 110.3
Day 0-21 of lactation -21.0 -13.7 -8.9 -6.1

*Statistically significantly different from control, p<0.05.
**Statistically significantly different from control, p<0.01l.

Reproductive performance: Nc effects on reproductive performance noted
by the 1nvest1gators except for a slight but statistically sxgnlflranh
dezrement in Day 21 pup weight in the high dose litters.
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Materials and Methods
Test Compound - Purity: 99%, Description: beige powder, Lot No.: T-165-

"4, Contaminant: not given

Vehicle -~ 1.0% (w/v) methyl cellulese in water, Source: Sigma Chemical
Company, Lot No.: 57F-0199 and 77F-0601

Test Animal - Species: Rat, Strain: CD (Sprague-Dawley), Source: Charles
River Breeding Laboratories, Inc., Age: 69 days, Weight: mated females -
214 g (186-261 g)

Study Desjign - This study was designed to assess the developmental toxi-
city potential of the test material when administered by gavage to
females rats on gestation days 6 through 15, inclusive.

1. Mating - One hundred sixty-four male and 164 female rats were mated
naturally. Females were randomly assigned to males and pairs were
cohoused overnight. The following morning, females were examined
for the presence of a sperm plug and/or the presence of sperm in
the vaginal smear. A positive finding for either observation was
taken as confirmation of mating. If mating was not confirmed,
females were cohoused with the same male for each evening until 100
mated females were obtained.

H -

2. u range :
Proportion of Fetuses
Examined/Litter
Test Dose Level Number Soft -
mg/kg/da ssigned e issue keleta

I 0 25 All 1/2 172

I1 500 25 All 1/2 1/2

I1I 1000 25 all 1/2 1/2

v 2000 25 All 1/2 i/2
3. Dosing: All doses were in a volume of 10 ml/kg of body weight/day

preparec immediately prior to the dosing period. The dosing solu-
‘tions were analyzed for concentration and stability. Dosing was
based on the most recent body weight taken.

Observations

1. Maternal Observations and Evaluations - The animals were chacked
twice daily for mortality or abnormal condition. Rats were given
a thorough physical examination on days 0, 6, 9, 12, 16 and 20 of
gestation. All mated females were sacrificed on day 20 of gesta-
tion and subjected to a gross post mortem. This examination
included external surfaces, all orifices, the cranial cavitw,
carcass, the external surface of the spinal cord and sectioned
surfaces of the brain, nasal cavity and paranasal sinuses, tze

Y
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thoracic, abdominal and pelvic cavities and their viscera and the
cervical tissues and organs.

Only tissues in which lesions were observed during necropsy were
saved.

Intact uteri with ovaries attached were removed and weighed and the
number and location of live fetuses, dead fetuses, late and early
resorptions and implantation sites were recorded. The number of
corpora lutea were determined for each ovary.

2. Fetal Evaluations - All fetuses were subjected to gross examination
for external malformations or variations including palatal defects.
Individual fetuses were weighed and sexed.

One half of the fetuses were evaluated for visceral abnormalities.
Fetuses were decapitated and the heads fixed in Bouin's soluticn.
The carcasses were dissected for evaluation of thoracic and abdcom-
inal tissues. Fetuses were then eviscerated and placed in 70%
ethanol. Following a period of fixation, the heads were sectiocrned
with a razor blade into serial, transverse sections. The sectiocns
were evaluated for malformations of the eyes palate and brain under
a aissecting microscope.

The remaining fetuses were eviscerated and processed for staining
of the ossified structures using Alizarin Red.

Late resorptions were examined grossly for external malformaticns
and discarded.

3. Historical controcl data were not provided to allow comparison wit
concurrent controls.

Statistical analysis - The follcwing description of the statistical
analyses employed is taken from the study report.

"Bartlett's test will be performed to test for normality/homogeneity of
variance. If the test indicates significance, nonparametric procedures
will be used; if not, parametric prccedures will ke used.

“"The parametric procedures will be the standard one-way ANOVA using the
F distribution to assess significance. In addition, an analysis of
covariance, with litter size as the c¢covariant will be performed cn the
fetuzl weight. Dunnett's test will be used to determine which treatment
means are significantly different from the control group mean.

"If a nonparametric procedure for .esting equality of means is needed,
the Kruskal-Wallis test will be used, and Dunn's summed rank test for
comparing treatments to the contrecl group will be used.

"A statistic: 1 test for trand in the dose levels will also be perfcrmed.
In the rarametric —ase standard reagression techniques with a test Zor

i
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trend and lack of fit will be used. In the nonparametric case, Jonck-
heere's test for monotonic trend will be used.

"Bartlett's test will be conducted at the 1% level of significance. All
other statistical tests will be conducted at the two-sided 5% and 1%
levels of significance.

"All ratios will be transformed wia the arc sine transformation prior
to analysis. However, the data will be presented untransformed.®

"Statistical analysis of incidence data will be performed using contin-
gency tables. Fetal incidence data will be presented on both a per
fetus and a per litter basis. However, to preclude any erroneous
results due to "litter effects”, the data will be analyzed only on a per
litter basis. Each treatment group will be compared to the control
group using Fisher's Exact Test for a 2x2 table; the significance level
will be corrected via Bonferroni inequality to assure an overall test
of the stated significance level. In addition, Armitage's test for
linear trend in the dosage groups will be perfcrmed.

"The results of all tests will be reported at the two-sided 5% and 1%
la2vels of significance."

Compliance - Signed and dated GLP and Quality Assurance statements were
provided. i .

Results
ern Toxicit
1. Mortality - All rats survived scheduled sacrifice.

2. Clinical Observations - No treatment related adverse clinical signs
were reported.

3. Body Weight - No <treatment related effect on body weight was
reported.

Body weight change' was not affected by treatment with the test
material during any monitoring period or when evaluated as change
for the entire dosing period (Days 6-16 inclusive). Terminal body
weights corrected for gravid uterine weight also were similar to
the control in all treatment groups.

>
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MATERNAL BODY WEIGHT CHANGE - GESTATION (g)

: Gestation Dose level (mg/kg/day)
" Interval (days) ) 500 1000 2000
0~ 6 31 31 32 : 29
6 - 9 7 8 10 10
9 - 12 15 14 15 14
12 - 16 27 26 28 28
16 - 20 59 56 59 56
6 - 16%* 49 48 52 51
6 - 20° 32.4 30.7 34.3 32.9

*Body weight change during dosing period
‘Body weight change corrected for gravid uterine weignt
4. Food Consumption ~ No treatment related effect were reported.

S. Gross Pathology — No adverse effects due to treatment were reported
at the post mortem. : -

6. Litter Data - The test material caused no apparent effect cn litter
producticn at the treatment levels tested in this study.
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Dose: — Control LDT MDT HDT
#Animals Assigned 25 25 25 25
#Animals Mated 25 25 25 25
Pregnancy Rate (%) 88.0 100.0 92.0 100.0
Maternal Wastage
#Died 0 0 0 0
#Nonpregnant 3 0 2 0
#Aborted 0] 0 0 0
#Premature Delivery 0 o] 0 0
Total Corpora Lutea 355 381 375 400
Corpora Lutea/Dam 16.1 15.2 16.3 16.0
Total Implantation 309 359 340 360
Inplantations/Dam 14.0 14.4 14.8 14.4
Total Live Fetuses 296 331 324 345
Live Fetuses/Dam v 13.5 13.2 14.1 13.8
Total Resorptions 12 28 16 15
Early .
Late i -
Resorptions/Dam 0.5 1.2 0.7 0.6
Total Dead Fetuses 1 0 ) 0]
Mean Fetal Weight (gm) 3.45 3.43 3.45 3.39
Preimplantation Loss(%) 12.5 5.4 8.3 9.6
Postimplantation Loss (%) 3.8 8.7 4.6 4.1
Sex Ratio (# Male/# Female) 1.0 0.9 1.0 0.8
B. Development oxicit
1. Exte Examination - One dead edematous fetus was observed in a
female from the 1000 mg/kg/day group. One fetus with exencephaly,
protruding tongue and an cpen eye cccurred in the high dose group.
No other external fetal abnormalities were reported.
2. Visceral Examination - No apparent treatﬁent related effects were
reported. Individual fetal and litter rates of variations were
similar for all groups. f
3. Skeletayi Examination - Rates of skeletal variations were comparable

between all groups examined.

&
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ITI. Discussjon: No treatment rclated effects on any of the parameters
evaluated were reported in this study.

Iv. chcLugiggs:‘-The test material is not a developmental toxicant at doses
up to or exceeding 2000 mg/kg/day in rats.

Maternal NOEL = 2000 mg/kg/day
Maternal LOEL > 2000 mg/kg/day
Developmental Toxicity NOEL = 2000 mg/kg/day
Developmental Toxicity LOEL > 2000 mg/kg/day

Classification: Core - Guideline

This study satisfies the guideline requirements (83-3) for a "Developmental
Toxicity Study in Rats".



. CONFIDENTIAL BUSINESS INFORMATION.
.o PO.S NUT CndAIN
NAUONALSK&BHYINHNNIK“DN!B)lzmﬂﬂ

EPA No.: 68D80056

DYNAMAC No.:
"TASK No.:

333~F
3-33F

. i ~ January 11, 1991

0nr3zy

DATA EVALUATION RECORD

3-CARBOXY-2,5,6-TRICHLOROBENZAMIDE

Mutagenicity--In vivo Micronucleus Assay in Mice

APPROVED BY:

i
Robert J. Weir, Ph.D. Signature:
Program Manager

Dvnamac Corperation Date: (l/o/%!

96




Guideline Series 84:

LS

MUTAGENICITY

68D80056
DYNAMAC No.: 333-F

TASK No.: 3-33F
January 1., 1991

EPA No.:

0ne3z4

DATA EVALUATION RECORD

3-CARBOXY-2,5

6-TRICHLOROBENZAMIDE

Mutagenicity--In vivo Micronucleus Assay in Mice

REVIEWED BY:

Nancy E. McCarroll, B.S.
Principal Reviewer
Dynamac Corporation

I. Cecil Felkner, Ph.D.
Independent Reviewer
Dynamac Corporation

APPRQVED BY:

Micolas P. Hajjar, Ph.D.
Department Manager
Dynamac Corporation

Elizabeth Doyle, Ph.D.
EPA Reviewer, Section I
Toxicology Branch II
{H-7509C)

Yiannakis M. Ioannou, Ph.D.
EPA Section Head, Sec%tion I
Toxicology Branch II
(H-7509C)

Signature: /1/&12- A eV

/
Date: ‘ [~1-9]
Signature: MJIA'JALQGJ Fulla,
Date: /- /o1
Signature:. \  } .f
Date: /- 1e- 9f

Signature: éz C:} £)49?x£LQ_

3//%/6/

ciamavare: £ Q. %w

//K/@/

Date:

Date:

.~£,7




. | - 0ne3zyg
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DATA EVALUATION RECORD

4.

=

Tox. Chem. No.: X

EPA File Symbol:

CHEMICAL: 2,5,6-Trichloro-3-carboxybenzamide.

STUDY TYPE: \gutagenicity--ig vive micronucleus assay in mice.

i

ACCESSION OR MRID NUMBER: 415648-17.

SYNONYMS/CAS _Number: T-165-2; SDS-46851; 3-carboxy-2,5,6,-
trichlorobenzamide.

SPONSQR: Fermenta ASC Corp., Mentor, OH.

TESTING FACILITY: C.E.R.T.I. Laboratoire d'Histopathologie,
Versailles, France. ’

TITLE OF REPORT: The Micronucleus Test in Mice with 2,5,6~Tri-
chloro-3-carboxybenzamide (SDS 46851).

AUTHORS: Siou, G. and Lerond-Conan, L. (C.E.R.T.I.); Mizens, M.
and Killeen, J.C. (SDS Biotech Corp.).

STUDY NUMBER: 5TX-84-0096.

REPORT ISSUED: February 13, 1985 (C.E.R.T.I); November 21, 1985
(SDS Biotech Corp.).

NOTE: Report preparnd by the sponsor's representative, SDS
Biotech Corp., is a summary of the laboratory report
prepared by C.E.R.T.I. The following review focuses on
the reported data furnished by C.E.R.T.I.
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CON - itive Summary: Groups of seven male and seven
female Swiss mice received single oral gavage administrations of
2,5,6-trichloro-3-carboxybenzamide suspensions to yield doses of
500, 2500, and 5000..mg/kg. _Bone marrow cells were harvested. 24,

48, and 72 hours pdstexposure. O©Owing to poor staining of cells :
collected at the 24-hour harvest interval, this phase of the study Q
was repeated with the high dose. Results from the first trial
indicated that the test material was not toxic to the animals and
failed to induce a cytotoxic response in the target organ (i.e.,
bone marrow cells). Significant increases in the frequency of
micronucleated polychromatic erythrocytes (MPEs) were seen in the
low-dose males 24 and 48 hours postexposure and in high-dose
females 48 hours postexposure. These increases were, hcwever, not
dose-related and fell within the ncrmal spontanecus MPE frequency

for mice. In the repeat trial with 5000 mg/kg, no cytotoxic or
clastogenic effects were observed in either sex at the 24-hour cell
harvest. Although the findings were negative, the missing
information listed below renders the study unacceptable:

1. Since dosage of all animals was based on individual body
weights, such data should have been included in the study
report.

2. The information provided on animal maintenance and
‘environmental corditions was insufficient.

3. No analytical data were provided to verify actual
concentrations used in the assay.

The study, therefore, does not fully satisfy Guideline requirements

for genotoxic effects Category 1II, Structural Chromoscmal -
Aberrations.

Study C;ags;flcgt;og The study is currently unacceptable but can
be upgraded if the missing 1nformatlon, listed above, is furnished
by the study authors.

A. MATERIALS:

1. Test Material:

Name: 2,5,6~-Trichloro-2-carboxybenzamide.
Description: Belge, crystalline powder (aggregates).
Identification )
Number: T-165-2.

Purity: 292.3%.

Contaminants: Not listed.
Solvent used: 0.5% Aqueous methocel.




Note: The report did not indicate whether animals were weighed
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MAMMALIAN CELLS IN CULTURE GENE MUTATION‘

Other comments: 7The test .material was stored at room
’ temp-rature, protected from light. - No:
information was provided on test material

stability. Analytical determinations of the
‘target concentrations used in the study were.
not performed. The test material was:
crushed with a mortar and suspended in 0.5%

aqueous methocel at the time of use.

Control Materials:

Negative/Route of adninistration: None.

Vehicle/Final concentration/Route of administration: 0.5%
aqueous methocel at a dosing volume of 0.25 mL/10 g body
weight was administeres by oral gavage.

Positive/Final concentration/Route of administration:

Urethane was dissolved in distilled water and administered by
oral gavage at 1000 mg/kg.

Test Compound:

Route of administration: Oral gavage.

Dose levels used:

a. Prelimina toxicity study: 20,000 mg/kg (four males and
three females; dosing volume = 0.5 mL/10 g body weight)

and 10,000 mg/kg (five males and five females; dosing
volume = 0.25 mL/10 g body weight).

b. Micronucleus assay:
1) Trial 1: 500, 2500, and 5000 mg/Kg.

2) Trial 2: 5000 mg/kg.

prior to dosing; individual body weight data were not
provided.

Test Animals:

a. Species: Mouse; Strain: Swiss; Age: Not reported;
Weight Range 25 to 30 g (not specified by sex).
Source: Centre d' Elevage R. Janvier, Le Genest, France.
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b. No. animals used--per dose: - Seven males and seven
females/group/sacrifice time. ' :

Cc. Properly maintained? Insufficient information provided.
The study authors did not describe the environmental
conditions of animal housing or indicate that animals
were randomized.

B. TEST PERFORMANCE:

1.

Treatment and Sampling Times:

a. Test compound: :
Dosing: X once twice (24 hr apart
N/A otlLer describe:
Sampling (after last dose): 6 hr 12 hr

b.4 24 hr ____x 48 hr ___ _x 72 hr.

b. Vehicle control:
Dosing: X once (24 hr apart)
N/A other describe:
Sampling (after last dose): _x_ 24 hr X _ 48 hr _x_ 72 hr

c. Positive control:
Dosing: x once twice (24 hr apart)
N/A __ other describe:
Sampling (after last dose): x 24 hr

Tissues and Cells Examined:

X bone marrow N/A other list:
No. of polychromatic erythrocytes (PCEs) examined per animal:
2000 .
No. of normochromatic erythrocytes (PCEs, more mature RBCs) :
Determined while scoring 1060 erythrocytes per animal.

£

Detajl= <f 3ijide Preparation: At 24, 48, and 72 hours after
administration of the test material or negative control and
24 hours following administration of the positive control,
the appropriate groups of animals were sacrificed by cervical
dislocation. Bone marrow cells were removed from one
femur/animal and suspended in fetal calf serum. Cell
suspensiorns were centrifuged, spread onto slides, and air
dried. Slides wera stained in May-Gruenwald and Giemsa
solutions and coded.

16
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’

§§g§1§§;§§;_ug§ngg§, The data were evaluated for stat15t1ca1
significance by the Student's T-test and Mann-Whitney U-tesh.

Evaluation Criteria: No criteria to evaluate assay'valldltv,

a positive response, or the biologlcal 51gn1f1cance of the

findings were presented.

Reported Results:

1.

2 = 2

m udy: The report stated that two
groups of mice received single oral doses of 10,000 mg/kg
(five males and five females) and 20,000 mg/kg of the test
material (four males and three females) Animals were
observed for 72 hours. No deaths or other signs of compound
toxlclty occurred in either group; however, diarrhea, which
our reviewers assume was caused by the increased dosing
volume (0.5 mL/10 g body weight), was reported in the high-
dose animals. No primary data were provided to support the

animal observation information. The study authors further:

stated that because of the inability to maintain a
homogeneous suspension at 400 mg/mL, a suspension containing
200 mg/mL of the test material was prepared, constantly
mixed, and used to achieve the high dose (5000 mg/kg)
selected for the micronucleus assay.

Micronu us Assa

a. Animal observations: One female administered the high
dose (5000 ng/kqg) died approximately 7 hours
posttreatment. Two males in the mid-dose group died
within 48 hours of dosing, and one female in the mid-dose
group was found dead after 2 days. Necropsies were
performed on all animals except one of the mid-dose

males; this animal-was -cannibalized. The macroscopic

evaluation of dead animals revealed no compound-related
effects.

D. Micronucleus assay:

1) <Trial 1: Groups of seven male and seven female mice
were administered single oral gavage doses of 500,
2300, and 5000 mg/kg of the test material and were
sacrificed at 24, 48, and 72 hours posttreatment.
The study authors stated that-wsells harvasted at the
24-hour sacrifice interval stained poorly because of
technical problems. Slides from the 24-hour harvest

were scored, nevertheless, and results were
presented. As shown in Table 1, significantly
7
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increased frequencies of MPEs were seen in the low-
dose males at 24 hours (p <0.02) and 48 hours
(p <0.01) postexposure. MPEs were also
T significantly increased in the high-dose females
Y~ - (p <0.01) at the 48-hour cell harvest. . The study
: authors disputed the biological significance of
these increases because they were observed only in
the low-dose males and only at one harvest interval
in the females. Our reviewers tend to agree with
thics assessment, and further note that no dose-
related effects were seen in either sex.
‘Additionally, all significant increases were well
within the "epqrted spontaneous MPE frequency for
mice (1 to 3%) . However, using this background
range, the significant increases seen with the
positive control would, therefore, be considered
- unacceptable evidence of assay sensitivity.

The test material was also not cytotoxic to the
target organ. JTn general, the ratic of PCEs to NCEs
did not suggest adverse effects on hematopoiesis:;
however, there was a significant decrease (p <0.03)
in PCEs:NCEs in the high-dose females at the 72—hour
harvest.

2) Trial 2: As previously stated, the assay was
repeated because the cells harvested 24 hours
postexpcsure were poorly stained. Only the high-
dose of the test material was assayed in parallel
with the vehicle and positive controls. All groups,
consisting of seven males and seven .females, were
sacrificed 24 hours posttreatment. The report
stated that two of the seven females receiving 5000
mg/kg of the test material died at -2 and 7 hours
postdosing; no compound-related toxic effects were
uncovered at necropsy. Results from the second
trial, presented in Table 2, indicate that the high
dose did not induce significant increases in the
frequency of ‘MPEsin cells harvested from either

1Heddle, J.A.; Hite, M.; Kirkhart, B.; Mavournin, K.:
MacGregor, J.T.; Newell, G.W.; and Salamone, M.F. The induction of
micronuclei as a measure'of genotoxicity. A report of the U.S.
Environmental Protection Agency Gene-Tox Program. Mutat. Res.
123(1983): 61-118.
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TABLE 1. Results of the Micronucleus Assay in Mice with 2,5,6-Trich.2ro-3-Carboxybenzamide:. Trial 1

', No. of No. of i
e Exposure Animsls PCEs Percent MPEs Group
- - Dose Time® " Analyzed - Analyzed per Group PCE:MCE
Substance (mg/kg) Chours) Sex per Group per Group © £ 5.0, t §.D.
) 1
Vehicle Control
0.5% Methocel -- 2 " 7 14,000 0.16 £ 0.06 2.06 £ 0.09
.- £ 7 16,000  '0.23 £ 0.05 2.33 £ 0.29
-- 48 ] F 14,000 0.16 £ G.04 2.02 ¢ 0.21
-- F 7 14,000 0.14 £ 0.03 1.63 & 0.32
- 72 " 7 14,000 0.15 ¢ 0.07 2.22 ¢ 0.13
B -- F 7 14,000 0.20 + 0.06 2.14 £ 0.20
Positive Control
Urethane 1000 26 u 7 14,000 1.26 £ 0.42%** 1,86 + G.34
£ 7 14,000 0.86 £ 0.20%** 1.72 2 0.25

Test Material

2,5.6-Trichloro- 500 2% n 7 14,000 0.29 + 0.07% 2,00 ¢ 0.22
Lﬁi:ﬁ?:: F 7 14,000 0.17 + 0.07 2.01 + 0.28
8 n 7 14,000 0.27 = 0.05*= 2,10 1 0.18

F 7 14,009 0.17 ¢ 0.06 1.99 2 0.17

72 " 7 14,000  0.16 ¢ 0.04 2.17 ¢ 0.26

F 7 14,000 0.2 ¢ 0.07 1.89 2 0.5¢4

2500 2% u 7 14,000 0.24°¢ 0.06 1.95 £ 0.28

F 7 14,000 0.20 : 0.0 1.89 : .23

4«8 M 7 14,000 0.16 & 0.03 2.02 £ 0.39

F 7 14,000 0.14 » 0.04 i.80 ¢ 0.30

72 [ 5° 10,600 0.14 = 0.04 2.14 £ 0.22

F & 12,000 0.23 + 0.05 1.96 £ 0.23

5000 2% " F 14,000 0.22 & 0.05 2.15 ¢ 0.20

F 7 14,000  0.15 £ 0.07  1.92 + 0.38

Ty " 7 14,000 9.16 ¢ 0.05 1.75 £ 0.34

F 7 14,000 0.24 £ 0.05***  1.49 : 0.43

72 " 7 14,000 0.21 = 0.06 1.99 £ 0.21

F &° 12,000 © 0.16 = 0.06 1.72 ¢ 0.26*

'Time after compound administration.
"Deaths not related to compound exposure occurred in these groups.
Abbreviations used:
PCE--Polychromatic erythrocyte
MPE--Micronucleated polychromatic erythrocyte
NCE--Noraochromatic erythrocyte
*Significantly lower than the corresponding vehic.e control (p <0.05) by Student's T or Mann-whitney U test.
**Significantly higher than the corresponding vehicle confrol (p <0.02) hy Student's T or Mann-whitney U test.
***<ignificantly nigher than the corresponding vehicta control (p <0.01) by Student's T or “inn-wWhitney U test.

9 o 104



¥

008332
;,TABLE 2. Results of the Micronucleus Assay in Mice with 2,5,6-Trichloro-3-Carboxvbenzamide: Trial 2
No. of No. of !
Exposure Animals PCEs Percent MPEs Group
Dose Time* Analyzed Analyzed per Group PCE:NCE
Substance (mg/kg) Chours) Sex per Group per Group £ S.D. ¢ S.D.
vehicle Control
0.5% Methocel .. 26 H 7 14,000 0.16 £ 0.03 1.88 2 0.28
; - 26 F 7 14,000 0.14 ¢ 0.06 2.20 = 0.15
Positive Control
Urethane 1000 26 7 14,000 6.96 ¢+ 0.87  1.69 = 0.22
7 14,000 6.95 ¢ 0.92* 1.47 = D.26"*
Test Material
2,5,6-Trichloro- 5000 26 7 14,000 .14 ¢ 0.07 2.00 £ 0.12
3-carboxybenzamide 5°? 10,000 0.21 + 0.08 2.06 = 0.29
'Time a‘ter compound administration.
"Deaths not related to compound exposure occurred in this group.
Abbreviations used:

PCE--Polychromatic erythrocytes

MPE--Micronucleated polychromatic erythrocytes

NCE--Normochromatic erythrocytes

*significantly higher than the corresponding vehicle control (p <0.01) by Student's T or Mann-khitney U test,

**Significantly lower than the corresponding vehicle control (p <0.001) by Student's T or Mann-Whitney U test.

10
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male or female mice 24 hours postexposure to 5000
mg/kg of the test material. Similarly, 2,5,6-
trichloro-3-carboxybenzamide had no adverse effects

- - on- hematopoiesis. - By contrast, MPEs were markedly
increased at 24 hours in male and female mice
receiving the positive control (1000 mg/kg
urethane); the increases for both sexes were
significant (p <0.01). Based on the overall
findings, the study author concluded that the test
materi.l was negative in the mouse micronucleus
assay. ‘

REVIEWERS' COMMENTS AND INTERPRETATION OF STUDY RESULTS:

We- assess that 2,5,6-trichloro-3-carboxybenzamide, assayed to
5000 ug/kg, was not toxic to the test animals, and failed to
induce a cytotoxic or clastogenic response in the target organ
(i.e., bone marrow cells). We further assess that the
significantly increased MPE frequencies seen in the first trial
were probably artifactual and resulted from the low values scored
for the vehicle control animals. Although there was no evidence
of clastogenesis, the study does not fully comply with Guideline
requirements for the following reasons:

1. Since animals were dosed on individual body weights, these
data should have been included in the study report.

2. Insufficient information was reported on animal maintenance
ané environmental conditions. .

3. Analytical determinations of the target concentrations were
not reported. Since the test material was administered as a
suspension, this information is necessary to determine the
accuracy of dose preparation.

»

UALITY ASS —MEASURES: A quality assurance statement from
the performing laboratory was signed but not dated.

CBI APPENDIX: Appendix A, Materials and Methods (SDS Biotech
Corp.) CBI pp. 13-15; Appendix 3, Protocol (C.E.R.T.I.) CBI pp.
27-38; Appendix C, Materials and Methods (C.E.R.T.I., English
Translation) CBI pp. 47-53.
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DATA EVALUATION RECORD

Tox. Chem. No.:

EPA File Symbol:
CHEMICAL: 3-Carboxy-2,5,6-trichlorobenzamide.

STUDY TYPE: Mutagenicity--unscheduled DNA synthesis assay in
primary rat hepatocytes. !

MRID NUMBER: 415648-15.
SYNONYM/CAS NUMBER: T-165-2; SDS-46851.

SPONSOR: Fermenta ASC Corp., Mentor, OH.

TESTING FACILITY: Pharmakon Research International, Inc., Waverly,
PA.

TITLE OF REPORT: Rat Hepatocyte Primary Culture/DNA Repair Test
PH 311-5DS-002-84.

AUTHORS: Barfknecht, T. R., Naismith, R. W., and Matthews, R. J.
(Pharmakon Research International, Inc.):; Jones, R. E. and Killeen,
J. C. (SDS Biotech Corp.).

STUDY NUMBER: PH 311-SDS-002-84.

REPORT ISSUED: December 6, 1984 (Pharmakon Research International,
Inc.); July 8, 1985 (SDS Biotech Corp.).

NOTE: Report prepared by the sponscor's representative, SDS Biotech
Corp., is a summary of the laboratory report prepared by
Pharmakon Research International, Inc. The following review
focuses on the reported data furnished by Pharmakon Research
International, Inc.
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CONCLUSION(S) - Executive Summary: Under the conditicons of the
primary rat hepatocyte culture unscheduled DNA synthesis (UDS)
assay, five doses of 3-carboxy-2,5,6-trichlorobenzamide (2.4 to
240 ug/well) did not induce a cytotoxic or genotoxic effect. The
highest assay level was reported to be the limit of test material
solubility. We assess that an adegquate range of test material
concentrations was evaluated and there was no indication of a
positive response in a well-conducted study. We <conclude,
therefore, that the study fulfills Guideline requirements for
Category III, Other Mutagenic Mechanisms.

study Classification: The study is acceptable.

A. MATERIALS:

1. Test Material:

Name: 3-Carboxy-2,5,6~trichlorobenzamide
Description: White powder
" Identification No.: T-165-2
Purity: $9.4%
Contaminants: Not listed
Solvent used: 95% ethanol (ETOH)
Other comments: The test material was stored at roomnm

temperature protected from light; dosing solutions were
prepared on the day of use. The report indicated that the -
limit of solubility of the test material in culture mediun
(Williams Medium E containing 10% calf serum;} was
240 ug/well.

2. Indicator Cells: Primary rat hepatocytes were obtained by
the in situ perfusion of the liver of an adult male Fischer
344 rat weighing 207 g and purchased from Charles River
Breeding Laboratories.

3. Control Substances: ETOH at a final concentration of 1%
was used as the solvent control, and 2-acet$1aminofluorene
(2-AAF) at a final concentration of 1 x 10 M was used as
the positive control.

4. Medium: WME: Williams' Medium E: WMES: WME with 10% fetal
calf serum.
B. STUDY DESIGN:

1. Cell Preparation:
a. Perfusion technigue: The Lliver was perfused with

Hank's balanced salts containing 0.5 mM FEGTA and HEPES
buffer, pH 7.35, for 4 minutes and with WME containing

G
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100 units/mL collagenase for 10 minutes. The liver was
excised, trimmed of excess tissue, placed in a culture

dish containing WME and collagenase, and combed with a

camelhair brush to release the hepatocytes.

b. Hepatocvte harvest/culture preparation: Recovered
cells were allowed to settle for 16 minutes, and cell
viability was detegmined by trypan blue exclusion.
Approximately 1 x 10" viable cells were inoculated onto
plastic coverslips in microwell <culture dishes
containing WMES and allowed to attach for =2 hours in
a humidified, 37°C, 5% CO, incubator; cultures were
r}nsed and refed with WME containing 10 pCi/nL
["H]thymidine. '

UDS Assay:
a. TIreatment/slide preparation: Triplicate monolayer

cultures were exposed to the selected doses of the test
material, negative control (medium)} solvent control
(ETOH), or positive control (2-AAF) for 18 to 20 hours.
Treated monolayers were washed three times and cells,
attached to coverslips, were exposed to 1% sodium
citrate for 10 to 15 minutes, fixed 1in acetic
acid:etnhanol (1:3), dried, and mcunted.

b. Preparation of autoradiegraphs/grain developmen<t:
Siides were coated with Kodak NTB-2 emulsion, dried for
7 days at 4°C in 1light-tight desiccated boxes,
developed in Kodak D-19, fixed, stained with Harris
alum hematoxylin and eosin, coded, and counted.

c. Grain counting: The nuclear grains of 60 cells
(20/coverslip) for each test dose and negative,
solvent, and positive controls were counted
microscopically. Net nuclear grain counts were

determined by subtracting the average cytoplasmic grain
count cf three nuclear~sized areas adjacent to =each
nucleus from the nuclear grain count of each cell.

Evaluation Zriteria:

a. Assay validity: For the assay to ke considered valid,
the following criteria must be satisfied:

(Z the negative or solvent control should have net
nuclear grain counts of <1 and fall within the
a=3% confidence 1limits of <the presented nmean
historical data, and

(e}
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(2) the positive control should yield a mean net
nuclear count that 1is within one standard
" - - - deviation of the mean historical value.

b. Positive response: The assay was'considered positive
if a minimum net grain count of 5 grains/nucleus was
consistently observed in triplicate cultures and the
increase was accompanied by a dose response.

NOTE: A complete copy of all primary data generated in this study
was provided.

C. REPORTED RESULTS:

Five doses of the test material (2.4, 8.0, 24.0, .80.0, 2nd
240.0 ug/well) were evaluated in the UDS assay. The study
authors stated that the high dose was the limit of test
material solubility. None of the treatment levels produced a
cytotoxic effect or increased the frequency of UDS in <tThe

treated A6 hepatocytes. By contrast, the positive control
(1 x 10 M 2AAF) induced a powerful UDs response.

Representative results are presented in Table 1.

Based on these results, the study author concluded that
3-carboxy-2,5,6-trichlorobenzamide was negative in the rat
hepatocyte UDS assay.

D. REVIEWER'S DISCUSSION/INTERPRETATICN OF STUDY RESULTS:

We assess that the study was properly conducted and that <he

study authors interpreted the data correctly. 3-Carboxy-2,5,6-
trichlorobenzamide was assayed to the limit of solubility znd

failed to induce either a cytotoxic o. genotoxic response in a
well-controlled study.  In addition, the findings with <the _
positive control (1 ¥ 10 M 2AAF) demonstrated that the test .
system was adequately sensitive to detect UDS.

E. QUALITY ASSURANCE MEASURES: A guality assurance statement from
the performing laboratory was signed and dated November 3,
1986.

F. CBI APPENDIX: Appendix A, Materials and Methods (SDS Bicteach
Corp.) CBI pp. 13-14; Appendix B, Protocol (Pharmakon Reseaxrch
Internaticnal, Inc.) CBI pp. 17-40; Appendix C, Materials and
Methcds (Pharmakon Research International, Inc.) CBI pp. +7-30.
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f: _  TABLE 1. Representative Results of the Unscheduled DNA Synthegfghﬁﬁt S
: Hepatocyte Assay with 3-Carboxy-2,5,6-Trichlorobenzamide

i

) Mean Net Nuclear
Treatment - Dose/Well Cells Scored Grain Count * SD?

Negavive Control
(Culture medium) -- . 6C 0.2 £ 0.3

—. So:vent Control

953 Ethanol 1x 60 2 3+0.3

Positive Control

2-Acetylamino-

fiuorene 1x 107 M . 60 26 .2 £ 217
Tesz Material
3-Zarboxy-2,5,6-
=richlorobenzamide 260.93 ugt 60 0.4 £ 0.4

ez wvalue for tripi..ate ccrerslips * standard deviacions.

%Fuifills reporting laboratory's criteria for a positive effect ¢i.e., 25 mean
nez nuclear grains over the solwvent control and zl standard deviation of the
hiszorical positive control value). '

R

‘Highest assaved dose; reported zo be the limit of test material solubilizw.
Results for lower concentrations (2.4, 8.0, 24.0, and 80 .0 ug/weil) did not

suzzest a genotoxic effect.
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MAMMALIAN CELLS IN JULTURE GENE MUTATION
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DATA EVALUATION RECORD

‘. Tox. Chem. Wo.:

EPA File Symbo

CHEMICAL: 3-Carboxy-2,5,6~-trichlorobenzamide.
STUD PE: Mutagenicity--Mammalian cells in culture gene mutation

assay in mouse lymphoma cells.

MRID NUMBER: 415643-14.

SYNONYM/CAS NUMBER: T-165-2; SDS-46851.

SPONSOR: Fermenta Plant Protection Co., ﬁentor, OH.
TESTING FACILITY: Microbiological Associates, Inc., Bethesda, MD.

TITLE OF REPORT: L3178Y TK/" Mouse Lymphoma Forward Mutation Assay
with 3-Carboxy=-2,5,6~Trichlorobenzamide (SDS-46351).

AUTHORS: Mizens, M. and Killeen, J. C. (Ricerca, Inc.):
Rodgers-Back, A. (Microbliological Associates, Inc.).

STUDY NUMBER: T5288.701.

REPORT ISSUED: March 10, 1987 Microbiélogical Associates, Inc.):
February 4, 1988 (Ricerca, Inc.).

NOTE: Renort prepared by the sponsor's representative, Ricerca,
Inc., is a summary of the laboratory report prepared by
Micrcbiological Associates, Inc. The following review
focuses on the reported data furnished by Microbiological
Associates, Inc.
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MAMMALYAN CELLS IN CULTURE GENE MUTAYION

CONCLUSIONS - Executive Sumnmary: 3-Carboxy-2,5,6-trichloro-
benzamide was evaluated in two independently performed mouse
lymphoma forward mutation assays. Over a nonactivated and S9-

activated concentration range of 75 to 1000 gg/mL, the test
material did not induce a significant increase 1in the mutation
frequency (MF) in either the initial or confirmatory assay.
Although the high dose both with and without S9 activation was only
marginally cytotoxic (=63% relative survival), higher
concentrations could nct be evaluatad because of the excessive
osmotic pressure of stock solutions :1.5 mg/mL.

Based on the overall results, we conclude that 3-carboxy-2,3,5-
trichlorobenzamide was adeguately tested over an apprcpriate
concentration range and did not induce a mutagenic response in this

test system. The study, therefore, fulfills Guideline reguirements.

for Category I, Gene Mutations.

Study Classification: This study is acceptable.

(Y
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~ MAMMALIAN CELLS IN CLLTURE GENE MUTATION

A. TERIALS:

1.

)

3.

|

Test Material:

Name: 3-Carboxy-2,5,6-trichlorobenzamide
Description: White powder

Identification No.: T-165-2

Purity: 298%

Contaminants: Not listed )
Solvent used: - Dimethylsulfoxide (DMSO)

Other comments:  The test material was stored at rocn
temperature protected from light. Stability studies

conducted by Ricerca, Inc., indicated that the test material
was stable in DMSO at 1000 ug/mL for at least 24 hours.

Control Materiails:
Negative: None.

Solvent/final concentration: DMSO/not listed but'reporte&‘t:
be a concentration that was not cytotoxic to the cells. '

Positive: MNonactivation: ‘(concentrations, solvent): Ethy.
methanesul fonate (EMS) was prepared in DMSO to
yield final concentraticns of 0.5 and 1.0 uL/mL.

Activation (concentrations, solvent): 7,12-di-
methylbenz (a)anthracene (DMBA) was prepared i
acetone to yield final concentrations of 5.0 anz

7.5 pg/mL.
Activation: S9 derived from
Aroclor 1254 X induced X rat x__ liver
phenobarbital noninduced mouse lurg
none hamster other
other octher ’

If other, describe below. Describe S9 composition (if purchased,
give details). )

The S9 fracticon was prepared by the performing laboratory arnz
characterized for its ability to metabolize selected promutagers
to mutagenic forms prior to use. The S9 mix contained the
following components/mL:

NADP 6.0 mg

Isocitric acid 11.25 mg

Culture medium (F,P) 0.75 mL

S9 homogenate 0.25 mL
5

pemele
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4. Test Cells: mammalian cells in culture
X mouse lymphoma L5178Y cells

Chinese hamster ovary (CHO) cells

V79 cells (Chinese hamster lung fibroblasts)
other (list): '

Properly =maintainec? Yes.

pPeriodically checked for mycoplasma contamination? Not reported.
Periodically checked for karyotype stability? Not reported.
Periodically "cleansed" against high spontaneocus Etackground?
Yes.

5. ocus Examined:

X thymidine kinase (TK)
Selection agent: __ 3 uyg/mL trifluorcthymidine (TFT)
(give concentration) fluorodecoxyuridine (Fdl)

hypoxanthine-guanine—phosphoribosyltransferaée(HPRT)

e ——

Selection agent: g8-azaguanine (8-AG)

(give concentration) 6-thioguanine |(6-TG)
) Na'/K'ATPase

Selection agent: ouabairn

(give concentration)

other (lécus and/or selection agent: give details)
6. Test Compound Concentrations Used:

a. Preliminary cytotoxicity assay: Seven concentrations
(p.01, 0.1, 1, 10, 1100, 1,000, 10,009 upg/=L) were
assayed with and without S$9 activation.

b. Mutation assay: .

1) Initial assay: Sixteen doses (13 to 1002 wug/=l)
were tested with and without S9 activatizn. Ten
doses (75, 100, 133, 178, 237, 316, 322, 563,
750, and 1000 ug/mL +/-S9) were selected for
cloning in the initial mutation assay.

2) Confirmatory assay: 3s above for the 1initial
mutatiosn assay.

Pt
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

r4
0

Ce eatr 1 :

a. Cells exposed to test compound for:
4 hours (nonactivated) 4 hours (activated)

b. Cells exposed to positive ccntrols for:
4 hours (nonactivated) 4  hours f{activated)

c. Cells exposed to negative and/or sclvent controls for:
4 hours (nonactivated) 4  hours {(activated)

d. After washing, cells cultured for 2_ days
' (expression periocd) before cell selection

e. After expression, cells cultured for 10-12 days
in selection medium to determine numbers of mutants
and for 10-12 days without selection medium te
determine cloning efficiency ' '

Preliminary Cytotoxicity Assay: Cells (1 x 10i cells/mL)
were exposed to seven test material doses ! (0.01 to
1000 ug/mlL) and to the solvent (DMSO) f£for 4 hours both in
the presence and absence of S$9 activation. Following
exposure, cells were washed, refed fresh medium, and
reincuba~ed. Cell viability was determined 24 and 48 hours
posttreatment. The percent relative suspension growth
(RSG) was determined and used to establish a dose range for
the mutaticn assay.

Mutation Assay: Cells seeded at 1 x 106 cells/mL were
exposed toO the 16 selected test material doses, sclvent, c¢r
positive controls with or without S% activation for 4
heours. Cells were washed, resuspended in growth mediun,
and reincubated.

Daily cell counts were performed at 23 and 48 hours, and
cells were diluted when appropriate to maintain an optimal
growth rate. At the end of the expression period, 10 doses
were chosen for mutant selection.

For mutant selection, 1 x 10° cells were seeded intc
triplicate selection medium plates. The cloning efficiency
(CE) was determined by plating 200 cells/plate (in
triplicate) in cloning medium. After 10 =—o 12 days cf
incubaticn, TFT-resistant colonies and the total number of
viable cells were ccunted; cloning efficiencies (CE},

!M.L
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MAMMALIAN CELLS IM CULTURE GENE MUTATION

relative percent total grewth (°G), and mutation
frequencies (MFs) were calculated.

3. Statistical Aﬂaiysis: The data were evaluated f£c
statistical significance at p £6.05 using the Kastenbaun
and Bowman tables.

5.  Evaluation Criteria:

a. Assay acceptability: For <the assay to ke cecnsi
acceptable, the following criteria must ke satis
{l1) the CE of the solvent control should be
{2) the background MF of the §plvent control
range from 0.2 to 1.0 mutants/10 survivors: and
£for the pcsitive control must be at least 2-fold
than the appropriate sclvent control cultures. .
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b. Zositive response: The test nmaterial was ccns:ide
cositive 1f there was a dose-response and one or =
=f the doses in the 210% TG range exhibited a 22- f
increase in the MF compared to the solvent contrcl.
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C. REPCRTED =RESCLTS:

' -

1. Preliminarv Cytotoxicity Assav: The preliminary
coxicity assay was ceonducted with seven doses *ana‘rq
2.01 %o 19,000 ug/mL in the =2bsence and presence
actiwvation. The study authors stated that the pH
highest +%est soluticn was acidic and was. ther
neutralized with 1N NaOH.
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Mo cells survived axposure to 10,000 ug/nmL
nonactivated assay. RESG at all lower nonactivated
was 299%. In the presence of S$S9 activation,
10,0C0 ug/mL was 33% 2nd for the remaining doses was =z
The investigators als:c performed osmolality tests and =
~“hat <he osmolality =f 1 mg/mL of the test naterial
+52 =Osm/kg:; at '‘21.5 mg/mL. the oshmclallicy
2610 mOsn/kg. Based o.1 <The high osmotic press:u
concentrations 21.5 =g,mL, the dose range select
further investigation ranged from 13 to 1000 «g/=L.
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—ion Assavy: Twz independent mutation assays wer
crmed; the results were as £follows:

W

2. MTuta
ers

'y

a. Tnitial mutation assay: The RSG for cells expcss
~he high dose (1200 ug,y,mL}) both with and withcu
zctivaticn was 63%. Accoriingly, cells 75 -z2ated
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concentrations ranging from 75 to 1000 ug/mL +/-S9 were
chosen for mutant selection. Under nonactivated and
S9~activated conditions, the total mutant colonies and
the MFs for test groups were not significantly higher
than the solvent control values.

b. Confirmatory mutation assay: Results frem t. .
confirmatory assay with comparable doses of J-carboxy-
2,5,56-trichlorobenzamide indicated that the high dcse
(1000 pg/mL +/-S9) was less cytotoxic:; however, there
was no evidence of a mutagenic response at any
nonactivated or S9-activated level of the test materi-

al.
In both assavs, the nonactivated (0.5 and 1.0 .qg- -~L EMS)
and the S9-activated (5 and 7.5 ug/mL CMBA) pcsitive
controls induced dose-related mutagenic effects. Represen-

-

tative results from the two assays are presenzed in
Table 1.

Based on the results, the study authors concluded that 3-
carboxy-2,3,5-trichlorobenzamide vas not mutagenic in this
mammalian cell assay.

1

L -

RE/IEWERS' CISCUSSION AND INTERPRETATION OF RESULTS:

We assess that the study was properly conducted and that the
study authors’' interpretation of the data was correct. In both
the absence and presence of S9% activation, -2-carboxy-2,5,6~
trichlorobernzamide was assayed over an apprcoriate
cencentraticn range and failed to induce a mutagenic response
in two independently performed assays. We furthe:r assess, in
agreement with the study authors, that the osmotic pressure at
stock concentrations 21.5 mg/mL precluded the testing of higher
levels. .

In contrast %o the uniformly negative results with %the test
mazerial, findings 'with the nonactivated (EMS at 0.5 and
1.2 ug/mL) =2nd the S9-activated (DMBA at 5 and 7.5 ug/ml)
ocsitive ccntrols demcnstrated that the test systen was
adequately sensitive for the detection of mutagenesis.

we conclude, <hereforsd, that 3-carboxy-2,5,6-trichlcrobenzanide
was found tc be nonmutagenic in a well-controlled nmammalian
cell gene mutaticn assay.
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TABLE 1. Representative Results from the Mouse Lymphoma Forward Mutation Assays with
3-Carboxy-2,5,6-Trichlorobenzamide

Relative Relative Myzatizn
Percent Average Average Percent Frecuercy
s9 Suspension Mytant Yiable _ Total x0T
Substance Dose/mL Activation Growtn® Colonies® Colonies™ Growth Survivors”
Solvent Control 3
Jimethylsul foxide - .3 100 31 112 - 3.50
- -2 100 51 175 -- 3.56
- 3 130 33 102 -- 2.55
- -2 100 61 152 -- 3.80
. £
255itive Contral”
£tnyimethane- 3.5 ag : S 50 139 29 17 '3.2
sul fonate 3.5 ug -* 57 280 79 20 2.3
7,12-Dimetnyl - 5.0 ug -3 71 112 44 1 3.8
senz(a)anthracene 5.0 ug - l 56 231 125 «3 . g
! -
Tagt Matertal '
3-Carboxy-2,5,6- <000 ugd -3 S 33 122 85 .3
trichlorobenzamide 1000 xg% - 83 55 186 89 1.ad
200 a3 -3 83 32 e 55 bW
1000 ug® -* 121 55 89 151 3.7
2Relative Percent Suspernsion Growth = Suspension Growth (test gjroup) %" 100.

Suspension Growth (solvent controt)

:’Average count of at i1east three replicates per group.

“Mutation Frequency (MF) = Average Mutant Colonies x 2.
Average Viable Colonies

dresults from the first assay. :
2pesults from the confirmatory assay.

e .
“Two levels of each positive control were assayed; the lcwest dose for each positive control was selected
as represertative.

3pesults for lower comcentrations (75, 100, 133, 178, 237, 316, 422, 563, and 750 ug/mL +/-39)

in both trials did not indicate a mutagenic effect.

NOTE: 7,12-Dimethyibenz(a)anthracene was dissolved in acetone; the MFs for acetone were 0.75 and G.8 x 37
survivors in =ne first and confirmatory assays, rzspectivetiy.

-4
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E. QUALITY ASSURANCE MEASURES: A guality assurance statement from
the performing laboratory was signed and dated March 10, 1987.

F. CBI APPENDIX: Appendix A, Materials and Methods (Ricerca,
Inc.) CBI pp. 14-16; Appendix B, Protocol (Microbiolcgical
Associates, Inc.) CBI pp. 27-53; Appendix C, Materials and
Methods (Microbiological Associates, Inc.) CBI pp. 61-70.
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APPENDIX A

Materials and Methodé
(Ricerca, Inc.)
CBI pp. 14-16
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008334

- DATA EVALUATION RECORD

Tox. Chem. No.:

EPA File Symbol:

CHEMICAL: 3-Carboxy-2,5,6-trichlorcbenzamide.

STUDY TYPE: Mutagenicity--Mammalian cells in culture gene mutation
assay in mouse lymphoma cells.

MRID NUMBER: 415648-13.

SYNONYM/CAS NUMBER: T-165-2; SDS-46851.
SPONSOR: Fermenta ASC Corp., Mentor, OH.

TESTING FACILITY: Hazleton Biotechnologies Corp., Vienna, VA.

TITLE OF REPCRT: L5178Y TK+/- Mouse Lymphoma Forward Mutaticn
Assay with and without Activation with 3-Carboxy-2,5, 5~
Trichlorobenzamide.

AUTHOR: Jones, R. E. and Killeen, J. C. (SDS Biotech Corp.j:
Sernau, R. C. and Cavagnaro, J. (Hazleton Biotechnologies Corp.}.

STUDY NUMBER: 2312-100.

REPORT ISSUED: June 26, 1985 (Hazleton Biotechnologies Corp.;:
July 25, 1985 (SDS Biotech Corp.).

NOTE: Report prepared by the sponsor's representative, SDS Biotech
Corp., is a summary of the laboratory report prepared by
Hazletcon Biotechnologies Corp. The following review focuses
on the reported data furnished by Hazleton Biotechnologizss
Corp.

2f'~ .
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CONCLUSIONS - Executive -Summary: 3-Carboxy-2,5,6~-trichloro-

benzamide was evaluated for the potential tc induca forward
mutations in the L5178Y mouse lymphoma assay. The dose range
assayed with and without S9 activation was 50 to 5000 pg/mL. In
" both the presence and absence of S9 activation, = <£10% of the cells
survived exposure to 5000 ug/mL; this concentration caused an
acidic shift in the pH of the culture medium. Based on the severe
cytotoxic response induced at 3000 ug/mL +/-$9, the doses chosen
for mutant selection were 500, 1000, 2000, 3000, and 4000 .=g/mL.
No mutagenic effect was observed under nonactivated cenditicrns. In
the presence of S9 activation, increased mutant colcny counts and
mutation frequencies (MF) , compared to the concurrent
dimethylsulfoxide-treated cells, were noted at all dose levels.
Although the results suggested a dose-related effect, Je assess
that the finding should be interpreted with caution fcr the
following reasons: )

1. The background MF for the DMSO +S9 solvent control group
(12 mutants/10° survivors) fell outside the accepted
spontaneous MF for =cuse lymphoma cells (15 =©o 110
mutants/10%® survivors) .- :

2. The increased MFs, compared to the concurrent sclvent
control, for all S9-activated doses of the test naterial
were well within +th above-cited normal backgrcund

frequency. For example, the greatest increase in the MF
(55 mutants/10%® survivors) was calculated for the 1000-
ug/mL dose group; this wv.lue would, therefore, fall within
the midrange of the accepted background frequency.

Although the study authors shculd have rejected the S9-activated
assay because of the low spcntaneous MF of the sclvent-treated
‘cells, it is likely that repea=<ing the assay with comparable douses
and test conditions would have produced similar findings. It is,
therefore, reasonabkle to _assume that these investigators would have
concluded that 3-carboxy-2,5,6~trichlorobenzamide was mutagenic in
this test system. However, the subsequent mouse lymphoma assays
conducted by an independent laboratory (see Data Evaluation Record
333C) provided sufficient evidence to support the ccnclusicn that
the increased MFs seen in the currently reviewed study presumably
were caused by pH and osmolaiity <ffects on the culture =ediun
rather than by a true mutagenic response.

‘caspary, W. J., Lee, Y. J., Poulton, S., Myhr, 3. C.,
Mitchell, A. D., and Rudd, C. J. Evaluation of the L3173Y mnouse
lymphoma cell mutagenesis assay: Quality-control guidelires and
response categories. Environ. Molec. Mutagen. (1922} 12:1%.

4
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Although this study does not fulfill Guideline requirements for
Category I, Gene Mutations, the subsequent study was fully
acceptable and negative for gene mutation in this mammalian cell
system.

Study Classification: This study is dnécceptéble: however, see
Data Evaluation Record 333C for the acceptable results.

Q34



A.

MATERIALS:.

008334

MAMMALIAN CELLS IN CULTURE GENE MUTATION

1. Test Material:
Name: T-165-2(3—carboxy-2,5,6-trichlorobenzamide)
Description: White powder
Reference No.: 5TX-84-0083
Purity: 99.4%
Contaminants: Not l%sted
Solvent used: Dimethylsulfoxide (DMSO)

3.
X

Oother comments: The test material was stored at rcom
temperature protected from light. No information on test
material stability was presented, and neither the summarized
nor the original laboratory reports indicated that analytical
determinations of test solutions had been perfor=ed. The
test material was soluble 'in DMSO at 500 mg/mL.

Control Materials:
Negative: Fischer's medium containing sodium gzyruvate,
pluronics, and anticiotics. :

Solvent/final concentration: DMSO/1%.

Positive: Nonactivation: (concentrations, solven=z;:
Ethylmethanesul fonate (EMS) was pracared in
Fischer's medium to yield a final concantrat.on
of 300 ug/mL.

“Activation (concentrations, solvent; : 3-
Methylcholanthrene (MCA) was prepared in DMSC <o
yield a final concentration of 4 ug/mL.

Activation: S9 derived from

Aroclor 1254 X induced X rat X _lirer
phenobarbital noninduced mouse izng
none hamster other
other : other

If other, describe below. Describe $2 composition (if zurchased,
give details).

The

S9 fraction was prepared by the performing labcratory and

characterized for its ability to metabolize MCA to a =utagenic
form in the mouse lymphoma assay prior to use. Txze S9 =1ix
contained the following components/mL:

NADP 6.0 mg

Isocitric acid 11.25 =g
Fischer's medium (F,P) 0.75 L
S9 homocenate 0.25 L

[0

W)

o
o



4. Test Cells: mammalian cells in culture

- . : a0Rr334

MAMMALIAN CELLS IN CULTURE GENE MUTATION

X mouse lymphoma L5178Y cells

l'

Chinese hamster ovary (CHO) cells
V79 cells (Chinese hamster lung fibroblasts)
~other (list):

Properly maintained? Yes. _

Periodically checked for mycoplasma contamination? Not reported.
Periodically checked for karyotype stability? Not reported.
Periodically "cleansed" against high spcntaneous backgrcund?

i
t

Yes.
5. Locus Examined:
X thymidine kinase (TK) ’ '
Selection agent: 5 ug/mL _ trifluorothymidine (TFT)
(give concentration) fluorodeoxyuridine. (ZdU) .
hypoxanthine—guanine—phosphcribcsyltransferase(HPRT)
Selecticn agent: _ 8-azaguanine (8-AG)
(give concentration) 6-thioguanine (6-TG)
’ Na'/K ATPase
Selection agent: cuabain
(give concentration) :
other (lecus and/or selection agent; give Jdetails’
5. Test Compound Concentrations Used.

a. Preliminary cytotoxicity assay: An unspecified numcer

of doses ranging from 5 to 7500 ug/nL were assayed wit

and without S9 activation.

b. Mutation assay: Eight concentraticns (50 to 5000 pg/2L
+/-59) were initially tested; five dose levels (500,
1000, 2000, 3000, and 4000 ug/mL -/~-S9) were selected
for cloning.

3. TEST PERFORMANCE:

1. Cell Treatments:
a. Cells exposed to test compound for:
4 hours (nonactivated) 4 hcurs {activated)
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b. Cells exposed to positive controls for:
4 _ hours (nonactivated) _4 hours (activated)

c. Cells exposed to negative and/or solvent controls for:
4 __ hours (nonactivated) _4 hours (activated}

d. After washing, cells cultured for _2 days
(expression period) before cell selection

e. After expression, cells cultured for _=10  days
in selection medium to determine numbers of mutants
and for =10 days without selection medium <o
determine cloning efficiency

Preliminary Cytotoxicity Assay: Cells (=0.6 X 10°
cells/nl) were exposed to test material doses ranging from

to 7300 pg/mL, the sclvent (DMSO), or the medium control
for 4 hours in both the presence and absence of S9

activation. Following exposure, cells were washed, refed
fresh medium, and reincubated. Cell wviability was
determined 24 and 48 hours posttreatment.  The percent

relative suspension growth (RSG) was determined and used to
establish a dose reznge for the mutation assay.

Mutagenicity Assay: Duplicate cultures of érepared cells
were exposed to the eight selected test material doses,
negative, soclven%, or positive controls with or withotut S9
activation for 4 hours. Cells were washed, resuspended in
growth medium, and reincubated.

Daily cell counts were performed at 24 z2nd 48 heurs, and
cells were diluted when appropriate to meintain an optizal
grewth rate. At the end of the 2-day expression perizd,
six dcses were chosen for mutant selectiocn.

For mutant selection, 1 x 10> cells. were seeded iato
triplicate selection medium plates. The cloning efficiency
(CE} was determined by plating 200 <cells/plate 'in
triplicate) in cloning medium. After =10 days of
incubation, TFT-resistant colcnies and the total number of
viable cells weres counted: relative percent total grcwth
(TG), and mutation freguencies (MFs) were calculated.
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Evaluation Criteria:

~a. Assay validity: The assay was considered valid if the

. MFs of the solvent and positive controls were within
the acceptable ranges of the performing laboratory's
hiscorical control data.

b. Positive response: ihe test material was considered
positive if there was a dose-response and at least two
dose levels had MFs that were 22-fold higher than the
solvent control. MFs were not calculated for dose
levels with <10% RSG.

C. REPORTED RESULTS:

1.

Preliminary Cytotoxicity Assay: The report stated that at
the conclusion of the 4-hour expcsure of mouse lymphoma

cells to 3-carboxy-2,5,6-trichlorobenzamide, an acidic
change in the pH of the culture meZium containing 5000 and
7500 pg/mL of the test material was observed. The pH of
the 5000-ug/nL culture suparnatant was found to be £.9
(-S9) and 6.4 (+S9):; for the 7500-ug/mL culture superna-
tant, the pH was 3.&€ (-59) and 6.0 (+S9). Doses <3000
ug/mL did not appear to alter in the pH of tne culture
medium. No information on RSG was provided in the labora-
tory report. The summarized report prepared by the
sponsor's representative stated, however, that <10% of the
cells su-vived exposure to 7500 ug/mL (+/-S%) and ¢to
3000 ug/ L (=S9); survival at 5000 upg/mL (+S9) was revorted
to be 30%. Based on these findings, the high dose selected
for the nonactivated and S9-activated assay was 3000 ug. alL.

Mutation Assay: There was no indication that the pH of the
high-dose sclution or the culture medium. containing
5000 pg/mL was adjusted to neutrality. RSGs for the 5200-
vg/mL dose group were 1.6% (-S9) and 10.8% (+59). Below
this level, the average RSG for the nonactivated doses
rarged from =53% at 1000 pg/mL to =99% at 50 ug/aL. In the
presence of S9 activation, the average RSG ranged from =28%
at 4000 ug/mL ‘o =91% at 50 ug/mL. Based on these find-
ings, cultures treated with nonactivated and S9-activated .
dosas of 500, 1000, 2000, 3000, and 4000 ug/mL were cloned.
As shown in Table 1, the 4F for the highest ncnactivated
dose was less thar the solvent control; the remaining
nonactivated dcses did rot induce a mutagenic response. In
he pres~ + of §% activation, average mutant cclony
counts an- e MFs fcr all assayed levels were higher
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than the solvent control. The study authors calculated
increases in the MF over the solvent control that ranged
from 2.4~-fold at the low dose (500 ug/mL) to 4.0-fold at
the high dose (4000 ug/mL). However, our reviewers noted
the MFs for the S$9-activated solvent control (1.2 x 107%
or 12 mutants/10® survivors) was below the acceptable
spontaneous range for mouse lymphoma cells (15 to 110
mutants/10° survivors). According to gquality control
guidelines established by Caspary et al. (1988)- for
evaluation of the mouse lymphoma assay, studies in which
the solvent control MF falls below 15 mutants/10° survivors
are usually rejected. Similarly, the increased- test -
material MFs compared to the concurrent solvent control,
which ranged from a low of 26 mutants/10° survii~rs at
1000 ug/mL to a high of 55 mutants/10° survivors at,
3000 ug/mL, were within the accepted spontanecus background
frequency.

The study authors stated that the MF for the S9-activated
medium control was elevated (=2-fold) compared to the S9-
activated solvent control and concluded that the resuvits of
the S9-activated assay with the test material were erivo-
cal. They recommend that S9-activated assay ke repeated tc
cenfirm that the results were compound related.

REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:
We agree with the study authors that the S9-activated assay
performed with the test material should be repeated. Hcwever,
cur resasons for considering the S9-activated results to be
equivccal differ from those presented by the study authors.
Based on our evaluation of the data, the extremely low MF for
~he S9-activated DMSO control group may have resulted from
solvent interference. Mevertheless, the sensitivity cf the
test system to detect a mutagenic effect was adeguately
demonstrated by the findings with the positive ccntrols,
particularly the S9-activated control (4 pg MCA), which was
dissolved. in DMSO.

There appeared to be a dose-related increase in nutant cclonies
and the MFs over the S9-activated range of test material doses.
However, ncne of the test material MFs approached the higher

‘Casgary, @. J., et al. Environ. Molec. Mutagen. 11938)

12:139-36.

{
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end of the accepted spontanecus background frequency range for
mouse lymphoma cells (110 mutants/10° survivors), nor did the
response appear to be related to compound toxicity. It further

" appears that at the time this scudy was performed, the labora-

tory investigators were unaware of the high osmotic pressure of
test material concentrations >1.5 mg/mlL (see Data Evaluation
Record 333C). It is likely, therefore, that had the study been
repeated with comparable test doses and test conditions,
similar results would have been produced, leading the investi-
gators to conclua= that 3-carboxy-2,5,6-trichlorobenzamide was
mutagenic in this test system. However, the subsequent mouse
lymphoma assays performed by independent investigators with 3-
carboxy=-2,5,6~trichlorobenzamide (see Data Evaluation Record
333C) were negative, and they provided adeguate evidence to
support the conclusion that the increased MFs seen 1in the
currently reviewed study probably resulted from compound
effects on pH and osmolality of the culture medium rather than
a true mutagenic response. '

QUALITY ASSURANCE MEASURES: A quality assurance statement fron
the performing laboratory was signed and dated June 25, 19385.

!

CBI APPENDIX: Appendix A, Materials' and Methecds (SDS Biotech
Corp.), CBI pp. 13-15; Appendix B, Protocol (Hazletcn Biotech-
nologies, Inc.) CBI pp. 21-37; Appendix C, Materials and
Methods (Hazleton Biotechnologies, Inc.) CBI pp. 45-49.
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SALMONELLA
DATA EVALUATION RECORD

CHEMICAL: 3-Carboxy=-2,5,6-Trichlorobenzamide.

TEST_MATERIAL: 2,4,5-Trichloro-3-carboxybenzamide. [Previously
reviewed studies (see Data Evaluation Records 333A through D)
listed the test material with one of the three chlorine ions.at the
meta-position :on the kenzene ring and none at the para-position) .

STUDY TYPE: Mutagenicity--Salmonella/mammalian activation gere
rmutation assay. -

MRID NUMBER: 415648~-12.
SYNONYMS/CAS NUMBER: T-165-2; SDS-46851.
SPONSQR: Fermenta ASC Corp., Mentor, OH.

TESTING FACILITY: Pharmakon Research Internatiopal, Inc., Waverl:.,
PA. i

TITLE QF REPORT: Salmonella/Mammalian-Microsomne Platce
Incorporation Assay (Ames Test) With and Without Activation with
2,4,5-Trichloro=~3-Carboxy-Benzamide.

AUTHORS: Godak, E. G., Naismith, R. W., and Matthews, R. Z.
{Pharmakon Research International, Inc.):; Jones, R. E. and Killeer,
J. C. (SDS Biotech Corp.). :

STUDY NUMBER: PH 301-SDS-002-34.

REPORT ISSUED: December 6, 1984, (Pharmakon Researcn
International, Inc.):; April 16, 1985 (SDS Biotech Corp.).

MOTE: Report prerared by the sponscr's representative, SDS Biotecn
Corp., is a2 summnary of the lawora<tory report prepared =
Pharmakon Research International, Inc. The following review
focuses cn -he reported data furnished by Pharmakon Research
Internatioral, Inc.

263
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CONCILUSION(S) — Exegutive Summary: Five doses of 2,4,5-trichloro-
3-carboxy-benzamide ranging from 39 to 3900 zug/plate were
evaluated for the potential to cause gene mutations in the
Salmonella typhimurium/mammalian’ ‘microsome plate incorporation
mutagenicity assay. The highest nonoctivated dose (3900 rg/plate)
was cytotoxic in all tester strains (S. typhimurium TA1535, TAl1537,
TA1538, TA98, and TAlGO). In the presence of S9 activation,
reduced colony counts were observed for the majority of the strains
at 3900 zg/plate. There was, however, no indication of a mutagenic
response in any strain at any dose level with or without S9
activation. We assess that 2,4,5-trichloro-3-carboxybenzamide was
adequately tested and found to be not mutagenic in a well-
. controlled study. It was concluded, therefore, that the study
satisfies Guideline requirements for genotoxic effects Category I,
Gene Mutations.

Study Classification: The study is acceptable; however ~he sponscor- .
should clarify the discrepancy in chemical nomenclature. Either
the name of the test material is incorrect or the test material is
different than the compcund evaluated in the other reviewed genetic
toxicology studies.

Note: Previously reviewed studies (see Data Evaluaticn Reccris
333A through D) listed the test material with cne of <he three
chlorire ions at the meta-pcsiticn on the benzene ring and ncne
at the para-position).

.
-
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A. MATERIALS:
1. TIest Material:

©  Name: : 2,4,5-Trichloro=-3-carboxy~benzamide
Description: - - White powder '

+ Identification No.: T-165-2

« Purity: 99.4%
Contaminants: Not listed
Solvent used: Dimethylsulfoxide (DMSO)
Other comments: The test material was stored at rcoo

temperature protected from light:; dosing solutions wers
prepared on the day of use. The report indicated that t=
initial <cytotoxicity assessment was conducted wi=z=h
solutions of the test material dissolved in 95% ethancl
(high concentration = 15 mg/mL). However, since there was
no cytotoxicity, further solubility studies were conducted.
with DMSO. In this solvent, a stock sclution containing =0
mg/mL of the test material was achieved:; therefore, DMSO
was selected as the solvent of choice.

2. Control Materials:
Negative: MNone .
Solvent/final concentration: ©DMSO/100 ulL/plate
Positive: MNonactivation:
Sodium azide 10.0 ug/plate TA100, TA1535
2-Nitrofluorene _5.0 ug/plate TA98, TA1538 -
9~Aminocacridine 150 ug/plate TA1537
Other:

Activation:
2-Amincanthracene 5.0 ug/plate all strains. -
-

3. Activation: S9 derived from

prd Aroclor 1234 X induced X rat . X liver
phenobarbital noninduced mouse -ung
nene : hamster >ther
other _ other
If other, describe below. Describe S9 composition (if purchased,
give details). The S59 liver homogenate was prepared 2zy ths

performing laboratory and contained 28.3 ng protein/mL.

The S9 mix contained the f£ollowing ingredients/mL:

0.2 M Phosphate buffer, pH 7.4 500 &L

1.0 M Glucose s5-phosphate 5 L

0.1 M NADP 40 <L

0.4 M MgCl, 20 =L

1.65 M KC1l 20 ulL
- S9 30 4L |

H,0 , 3135 LL

3
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4. Test Organism Used: S. typhimurium strains
TAS7 X TaA98 X TA100 TALl02 TAl04
e TA1535 X TAl1S537 .4 TA1538: list any others:

' Test organisms were properly maintained? Yes.
Checked for appropriate genetic markers (rfa =utaticn,
R factor)? Yes.

‘5., Test Compound Concentrations Used:

a. Preliminary cytotoxicity assavs:

1) Initial test: Five nonactivated doses grepared
in 95% ethanol (15, 30, 130, 290, and
1500 ug/plate) were evaluated in strains TAl5:3
and TAl100.

2) Repeat test: Five nonactivated dcses prspared in
. DMSO (S0, 166, 500, 1666, and 5003 ug/piate) were
assayed with strains 1538 and TAI20.

b. Mutation assay: Five dZoses (39, 130, 390, 1300, and
: 3900 ug/plate) were evaliuated in both The presence and
absence of S9 activatisq with all tester strains.

i -

TEST PERFCRMANCE:

1. Type cf Salmonella Assay: .4 Standard clate tast
e-.... Pre-incubation °'___) minutes
"prival" =modificzzion
Scot test
octher (describe, .

2. Protocoal:

a. Preliminary assay: In general, sizmilar procedursas
were used for the preliminary cytotcxicity and tnoe
mutation assays.

To tubes containing 2-z=L volumes of —olten =cp agar,
0.1 mL of an overnight Ersth <uiture of t=ne
appropriate tester strain and .1 L £ t=ne
appropriate test material dose, solvent, or cositive
controls were added. TFor the S9%-act:vated tTest, C.3
~L of the S9-cofactor =ix was added. The ccrntents sf
the tubes were mixed, pcured over Vogel-Bonner minimal

medium E, and incubated at 37°C for 48 to Tz hcurs

(5 S

At the end of incubatzion, pla%tes were sgcred I

5 >
—~

-}
-
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revertant colonies using an autcomatic colony counter.
Means and standard deviations were determined for the
mutation assay.

Bacterial titers were determined by plating serial
dilutions of each strain on nutrient agar. Sterility
tests were performed on the top agar, S9 mix, solvent,
and the highest prepared concentration of the test
mater:al.

b. Evaluation criteria:

1) Assay validity: The assay was considered valid
if the solvent control values for each strain
~were within the 95% confidence limits of the
performing laboratory's historical mean data.

2) Pcsitive  response: The test material was
snsidered positive if it induced a reprcducible,
dcse-related increase in the number of nutant
colonies of any strain and the highest increase
was 23-fold higher than =he corresponding solvent
czsntrol.

A complete copy of all péimary daza for thris study was
included with the final report.

C. REPORTED RESULTS:

3
Fa)

Preliminarwv Assay: Two preliminary assays were performed
with the test material. 1In the first study, socluticns of
the test material were prepared in 953% ethanocl to yield
nonactivated doses ranging from 13 to 1500 ug/plate. Owing
to the lack of cytotoxicity, the test was repeated and DMSO
was selected as the solvent. For this test, the dose range
evaluated was 50 to 5000 ug/plate (-S59). A review of the
primary data indicated that 5000 ug/plate induced a slight
cytotoxic response (i.e., thinning of the background lawn
of growth) in both strains TAl538 and -TAl00: revertant
colonies were not counted. Based on these findings, the
dose range selected for the nonactivated and S9%-activated
nmutation assay was 3% to 3900 ug/plate.
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2. Mutation Assay: Representative results from the mutation
assay conducted with the test material are presented in
Table 1. - As- . .shown, the highest nonactivated dcse
: (3900 ug/plate) was cytotoxic in all strains as indicated
\ by the =250% decrease in mutant colonies comparec¢ to the
respective solvent control. Although reduced colony count
Wwere also seen for several strains at 1300 pg/plate -S9,
the reductions were not clearly indicative of cytctexicizy.
Results for the remaining nonactivated doses shcwed nc
cytctoxic or mutagenic efiect.
In =The presence of S9 activation, lower than solvent
control mutant colony counts were seen for the majcrity cf
strains at the high dose (3900 ug/plate). The remain:in
S9-activated doses were neither cytotoxic nor nmutagenic.

By contrast, all nonactivated and S9-activated cositive
controls induced a mutagenic response in the acpropria%te
tester strains. Based on these finding, the studv authcrs
concluded that 2,4,5-trichloro-3-carboxy-benzamnide was not
mutagenic in this nicrobial test system.

D. REVIEWER'S DISCUSSTION/INTERPRETATICN OF STUDY RESULTS:

i

We assess that the study was properly ccnducted and 2hat =ne
study authors interpreted the data cor¥ectly. 2,4,53-Trizhlecrco-
J-carboxy-benzamide was assayed to a cytotoxic level and fails=d
te induce a mutugenic response in a well-controlled study. In
addition, the findings with the positive controls demcnstracs=d
that the test system was adequately sensitive =3 detact

mutagenesis.

E, QUaLITY ~SSURANCET MEASURES: A guality assurance statemsnt fron
the perfsrming _aboratory was signed and dated llovemzer 23,
1934. -

F. - CBI APPENDIX: Appendix A, Materials and Methods (SCS 3iotech
crp.) CBI pp. 12-14:; Appendix B, Protocol (Pharmakon =esearczh
International, Inc.) CBI pp. 128-45; apwendix C, Mater:als and
Methods {Pharmakon Research Internaticnal, Inc.) CBI cr. 32-33.

J

-

< (D
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A3LE 1. Reoresentative Resuiss >f t~e Salmcreila typhimwurium Mutagemic- Ty 3533y with
2,%,5-"ricnlcro-3-Carsoxy-Senzamice

s9 Revertants per'Plate of Bacter-al Tester
Acti- Straia’?
S.ostance vaticn Dose/plate  TA1535 TA1537 TA1538 ~a58 TA100

Soivent Torr-sl
Jr=etnyisutfaxide . 100 L4 "5 2 3 0 2 4 122 ST 225 + ‘9

- 0 aL b BT N e S 18 = » -3 e It . 2
2252%1ve 2sre-oi :
Sacrum 32tCe . Y- 235 ¢ 3° - - 89 = 33
I-N1ttstluc-ene - 3 -3 .- .- 389 = 3= = °3
2-amircactzire - '33 43 27 = 36 - e -
J-imimsants-acene . 3 =g It . 33 =82 « 138 727 = 382 21ZT . A 2779 ¢ 7
TAgT Myter-y:

T30 .37 e 2 8:3 12 s . T2 "33 2 %S
3950 a3 Te 3 2:3 PR T s . PEEEET
1

- 3569 .3” 'lr‘i: 3:3 15 e - RN R "33+ 28
‘Ma3rs 1r@ sTangard Zeviatisns 3f Zounts f-om trosiicate :lat;s.
TasLits far  ower concentr._tons (39, 130 and 350 ag/prate -S9 and 39, 1I2, 390, arc 330 ug/plate +39)
3T ,0T ~crzate 3@ Mutagenis response. ~

.
{
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Page is not included in this copy.

Pages 276 through 3’2 are not included.

The material not included contains the following type of
information: :

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

Description of quality control procedures.

. Identity of the source of product ingredients.

Sales or other commercial/financial information.
:/'

7.
<

A draft product label.

The product confidential statement of formulé.

Information about a pending registration action.

2{ FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

-

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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7. CONCLUSIONS:

A.

A single oral dose of 10 mg/kg (no-effect-level) or 1000
mg/kg (effect level) of a suspension of *C-SDS-46851 was
administered to groups of male and female Sprague-~Dawley
rats (three subgroups/dose level; minimum of five
animals/sex/subgroup). Controls (seven males; six females)
received a single oral dose of the vehicle. Following
dosing, animals were placed in metabolism cages, and blood,
urine, and feces were collected at various intervals until
study termination. At 36, 42, Or 48 hours after dosing,
animals in each subgrocup were sacrificed, and selected
tissues were collected for radiocanalysis. The average
percentage of the administered dose recovered ranged from
77 percent to 100 percent in animals that received the low
dose, and from 61 percent to 95 percent in the high-dose

group. In all treated groups, cage washes contained an
average of <2.3 percent of the administered dose. No
metabolites werée identified. Since the carcass and the

majority of the tissues from each animal were not analyzed,
and since urine and feces losses were reported, and
radiocactivity levels in the blood were not considered in
the recovery calculations, the materials balance data
underestimate total recoveries of the administered dose.

In the low-dose subgroups, the minimum average values for
the excretion of the radiolabel in urine ranged from 10.3
percent to 16.8 percent in males, and from 9.5 percent to
19.5 percent of the administered dose in females. In
contrast, urinary excretion of the '“C label in the high-
dose subgroups ranged from an average of 3.6 percent to 6.7
percent of the administered dose for males, and from 3.2
percent to 6.2.percent of the dose for females. The low-
dose animals excreted an average of 87 percent of the total
urinary radiolabel during the first 12 hours following
dosing. In the high-dose group, an average of only 42
percent of the total. -°C label excreted in the urine was
eliminated during the same period. This decrease in the
percentage of the administered dose excreted in the urine
and the '*C label by the high-dose group animals was thought
to reflect either prolcnged or decreased absorption of the
test material; saturation of an elimination pathway
involving active secretion of SDS-46851 and/or its
metabolites is another possible explanation for the
observed effects.

The feces represented the major route of excretion of the
‘*c label in both sexes and at both dose levels. Low-dose
males excreted an average of 73.7 percent to 387.4 percent
of the administered dcse, and females an average of 51.2
percent to 80.5 percent of the dose. In the high-dose
subgroups, males excrsteéd an average of 54.3 percent to

Cox
[
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64.4 percent, and females excreted an average of 44.0
percent to 79.5 percent of the administered decse. As was
the case for urinary excretion, the percentage of the e
label eliminated in the feces decreased in the high-dose
subgroups. During the first 12 hours following dosing, an
average of 49 percent of the !*C label was excreted via the
feces by the low-dose groups versus 18 percent by the high
dose groups during the same period. o

Peak concentrations of the radiolabel were rapidly achieved
in the blood of all animals that received “C-SDS-46851.
The peak concentrations were essentially the same for both
male and female rats in each dose group, and occurred in
the low-dose group at the 0.5-hour collection point (males
903 *+ 157 nanogram equivalents per gram (ng eq/g): females
861 * 174 ng eq/g). Radiolabel blood concentrations in the
high-dose males appeared to peak between 0.5 hours
(26,119 * 10,257 ng eq/g) and 3.0 hours (27,762 % 4,298 ng
eq/qg), and in high-dose females between 0.5 hours
(28,787 * 9,346 ng eq/g) and 2 hours (32,084 * 2,929 ng
eq/g). The concentration of the radiolabel in the blood
declined rapidly in the low-dose animals, and more slowly
in the high-dose group. The average elimination half-life
calculated was 2.5 hours for the low-dose group and 6.2
hours for the high-dose group. ‘The <¢orresponding
elimination rate constants (k,, were 0.111 and 0.277 per
hour. No significant differences were found between these
values or the total area under the blood concentration
(AUC) versus time curve between sexes within either dose
group. However, AUC values for the high (277,000
hr*ng-eq/mL) and low (4,050 hr*ng-eg/mL) doses were
significantly (p <0.0001) different, and the ratio of the
AUCs was 68 (range 43 to 109; 95 percent confidence
interval), which encompassed the dose ratio of 100 (i.e.,
1000 mg/kg/10 mg/kg). These findings suggest that the
bicavailability of SDS-46851 and/or its metabolites was
proportional to the dase administered. Assumptions used to
calculate the elimination half-life and rate constants are
considered acceptable for the low-dose group, but not for
the high-dose group owing to the apparent continued
absorption of radiolabel during the elimination phase. A
possible secondary peak in radiolabel blood concentrations
occurred in the low-dose groups (males 213 * 15 ng eq/g:;
females 270 * 35 ng eq/g) at 14 hours postdosing, and in
the high-dose groups at 8 hours in the females
(17,824 * 3,395 ng eq/g) and at 9 hours in the males
(24,724 * 11,922 ng eq/q).

Radioactivity levels were analyzed in selected tissues.
Thirty-six hours after dosing, the total level of
radicactivity in the liver, kidneys, and gastrointestinal
(G.I.) tract in each subgroup ranged from 1.14 % 0.44 to
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7.32 + 6.06 percent of the administered dose. The highest
levels were fourd in the G.I. tract in the high-dose males

"(4.67 * 1.74%) and females (7.23.% 6.05%). At ‘48 hours

‘postdosing, *C levels had fallen, and values for all dose
‘groups ranged from 0.39 * 0.05 percent to 1.6g * 1.94
percent of the administered dose. Only trace amounts
remained in the liver and kidneys, two potential. target
organs. » : ‘ :

This study provides preliminary data on metabolism. The
study does not, however, meet current § 85~1 guidelines
(Pesticide Assessment Guidelines, Subdivision F, Hazard

Evaluation: Human and Domestic Animals, Office cof
Pesticides and Toxic Substances, U.S. Environmental
Protection Agency, Washington, DC, p. 156). No repeat
doses of ‘“C-SDS-46851 were administered. No data were

provided to support the choice of the no-effect (10 mg/kg)
and effect (1000 mg/kg) dose levels utilized. -Expired air
was not monitored for excretion of '*C wveclatiles, and no
justification for this omission was provided. No attention
was given to the effect of the methylcellulose vehicle used
and its possible interference with the kinetics of
absorption of the test substance. No metabolites were
identified, and no measurements were made on the levels of
residual radiocactivity in all tissues required by EPA
Guideline 85-1. A Finally, the 48-hour observation pericd
used to monitor 90%+ excretion of the administered dose was
too short for two of the high-dose animal subgroups. In
additicn, radiochemical analytical data on the purity of
some of the *C-SDS-46851 dose preparations appear to te
missing.

Items 8 through 10--see footnote 1.

11.

MATERIALS AND METHODS (PROTOCOLS):

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

1. 3-Carbamyl-2,4,5-trichlorobenzoic acid-ring-UL--*C
(*c-SDS-46851; Animal Metabolism Radiation Inventory
No. 14C-063; specific activity 3.51 mCi/mmol [13.1
uCi/mgl) was synthesized by Ricerca, Inc.,
Painesville, OH. No details were provided on its

‘only items appropriate for this study are included in this DER.

(81}
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synthesis or purification. Radiochemical purity (95.2
percent) was determined by high-performance liquid
chromatography (HPLC) on a Whatman RAC semi-preparatory
column and by subsequent liguid scintillation counting
(LSC). !*C-SDS-46851 was stored in the dark at -70°C
prior to dose preparation. No other details were

‘provided. Non-'“C-labeled 3-carbamyl-2,4,5-

trichlorobenzoic acid (SDS-46851; Lot No. 0203) was
used as the analytical standard and in the preparation
of the 50-uCi dose for the 1000-mg/kg body weight dose.
The source of SDS-46851 was not identified. The
chemical purity (99.7 percent) was determined by HPLC.
The sample was prepared in methanol/5 w=mg/mL Trizma®
Base, pH adjusted to 8.0 by H;PO, (1:4), and
chromatographed in a mobile phase of methanol/0.05 M

“ammonium dihydrogen phosphate (10:906). SDS-46851 was

stored at 4°C until used.

Sprague-Dawley rats Crl:CD® BR VAF/Plus® purchased from
Charles River Breeding Laboratories, Inc. (Portage, MI)
were used. Animals were received in three separate
shipments and quarantined for 7 days before exposure to
the test material. At the time of dosing, males (no
age stated) weighed between 243 and 329 g (low dose)
and between 252 and 295 g (high dose), and female
weights ranged from 200 to 232 g in both the low- and
high-dose grcups. It should be noted that the protocol
specified a range of 250 to 300 g for male rats at the
time of dosing. Several of the randomly numbered males
were within 10 percent above or belcw this specified
weight range, and the protoceol was amended since the
slight difference was not considered to be impoxrtant.

The specific activity of the 3*C-SDS-46851, 3.51

mCi/mmol, was too low to administer 50 uCi/animal for
the 10-mg/kg dose level as originally proposed.
Through an amendment to the protocol to allow
administratiom—of 30 uCi/amimal, the low dose was
prepared by the addition of a small volume of the 0.75

- percent methylcellulose/water (w/v) vehicle to 100.1 ng

of “C-SDS-46851. The moistened !*C test material was
ground using a mortar and pestle and placed in a 100-mL
volumetric flask; the volume was adjusted to 100 mL
with the vehicle. The 1000-mg/kg bedy weight, (50 uCi)
dose was prepared by dissolving 186 mg of -“C-SDS-46851
and 10.73 g of unlabeled SDS-46851 in a mixture of
dimethyl formamide (DMF)/acetone (v:v 4:3). The
solubilized material was recrystallized by dropwise
addition of water and vacuum dried; 10.9 g was

suspended in 0.75 percent methylcellulose as described-

for “he low dose. The chemical ccncentration for the
low dose was 1.00 mg/mL and for the high dose was 109.1

e

O‘l
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mg/mL. The specific activities of the compound in the
low- and high-dose suspensions were 2.89 and 0.033
mCi/mmol, respectively, and the average radiochemical
purities, as determined by high-performance liquid
chromatography and subsequent liquid -scintillation
counting, were 93.5 percent and 95.5 percent. Data in
Appendix C were nct clearly marked and some appear to
be missing; thus, these values could not be validated.

Initially, groups of 15 animals/sex/dose were assigned
to receive a single oral dose of the suspension by
gavage (10 mg/kg or 1000 mg/kg of '*C-SDS-46851; low or
high dose, respectively). The volume of the dosing
suspension used was approximately 2.5 mL for males and
2.0 mL for -females. The following average doses were
actually received: male and female rats in the low-dcse
group 10.1 = 0.2 mg SDS-46851/kg; high-dose group males
1044 * 24 mg sDS-46851/kg: and high-dose females
1038 * 031 mg SDS-46851/kg. After dosing, each dose
group was divided into three subgroups of a minimum of
five rats each for the collection of blocd, urine, and
feces samples. Controls (7 males and 6 females)
received a single oral dose of the vwvehicle, 0.75
percent methylcellulose (w/V). The breakdown of the
test groups, numbers of males and females actually
used, and blood collection times are shown in Table 1.
No additional information was pravided on the controls.
Animals were fasted for approximately 16 hours before
desing and then allowed food 4 hours after
administration of the dose. Water was allowed at all
times.

Following dosing, animals were placed in metabolisa
cages. Blood samples, with the exception of terminal

‘bloods, were obtained by orbital sinus puncture at the

times shown in Table 1. Animals were lightly
anesthetized, and 200-ul samples were collected in
heparinized tubes. Duplicate blood samples were

combusted and the radiolabel content analyzed by LSC of
the trapped *CO, Urine and feces excreted during the
time animals were removed from the cages for blood
collection were not recovered. During the times the
animals were in the metabolism cages, urine and feces
were collected over dry ice. Collections were made at
0-12, 12-24, and 24-36 hours for all of the subgroups
»ad from 36 hours until study termination for subgrcups
2 and 3. Urine samples ware assayed for radiocactivity
directly by LSC. Fecal pellets were weighed prior to
homogenization, and then ground with dry ice and
combusted; the trapped !*CO, was counted by LSC.

€A
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TABLE 1.

Study Design for Administration of
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l4c.5ps-46851 Low and High Dose, and Blood Collection Times

Group

No. & Sex

Dose !.evel

Blood Collection Times

Low Dose

Subgroup 12

Subgroup 2k

Subgroup 3°¢

4igh Dose
Subgroup 12

Subgroup Zb

Subgroup 3°¢

S males

S females

S5 males

5 females

& males®

5 females

£
9 males”

5 females

S males

5 femaies

S males

5 femgles

10 mg/10 mL/kg

10 mg/10 miL/kg

10 mg/10 mL/kg
10 mgs/10 mi/kg

10 mg/10 mlL/kg
10 mg/10 mL/kg
1000 mg/ 10 mL/kg

1000 mg/10 mL/kg

1000 mg/10 mi/kg

1000 mg/10 mi/kg

1000 mg/10 mL/kg

1000 mg/10 mL/kg

0.5, 3, 6, 9, 14, 249, 36 nrs

0.5, 3, 6, 9. 14, 269, 36 hrs

1, 4, 7, 10,

1,6, 7,10,
2, 5, 8, 12,
2, 5, 8, 12,
8.5, 3, 6, 2,

0.5, 3, 6, 9,

1, 4, 7, 10,

1, 4, 7, 10,

2, 5, 8, 12,
2, 5, 8, 12,

16, 26, 42 hrs

16, 26, 42 hrs
18, 28,.48 hrs
18, 28, 48 hrs
14, 26, 36 hrs

14, 24, 36 hrs

18, 26, 42 hrs

16, 26, 42 hrs

18, 28, 48 hrs

18, 28, 48 hrs

?animals were terminated 36 hours after dose administration.

b

Animals were terminated 42 hours after dose administration.

“animals were terminated 48 hours after dose administration.

dcollections were not made at this time.

.
®aAn additional animal was dosed to replace an animal that died while blocd was being collected.

“Four additional animals were unintentionally dosed.
SOURCE: (8! Text Table, C8! pp.16.



B.

12. REPORTED RESULTS:

A.

Expired air was not monitored for the excretion of Lo
volatiles. :

5. At the end of the assigned exposure periods, 36, 42 and
48 hours after dosing, animals were terminated under
anesthesia by exsanguination via the dorsal aorta, and
the blood was collected and analyzed for the C
radiolabel as described previously. Details on when
the controls were terminated were not provided. It is
assumed they were sacrificed 48 hours after dosing to
provide the necessary background samples for LSC.
Selected tissues (identified in the protocel only as
all major tissues and organs such as liver, kidney,
gonads, adrenals, prostate, thyroid, muscle, etc.) were
removed from all animals and frozen at <=-10°C, along
with the residual carcass in labeled bags. The liver,
kidneys and G.I. tract of each animal were analyzed for
the '“C radiolabel. Tissues were thawed, weighed, and
minced: the G.I. tract was also homogenized. Duplicate
samples were combusted and the trapped **Co, was counted
by LSC. Cages were washed with HPLC-grade water and
methanol to collect remaining radiolabeled material.
Appropriate measures were taken to correct for
combustion efficiency, and all LSC analytical data were
corrected for background and guenching.

6. ‘To determine if the absorption and/or elimination of
c-3DS-46851 from the blood was proportional to the
dose following oral administration, the concentrations
of radioactivity in the blood determined in each test

animal, expressed as ng-eq/qg, were analyzed
statistically to determine the time to peak radiolabel
concentration, the elimination half-life, the

eliminatioa rate constant (k,;), and the AUC.

Protocol: A protocol for this study and its amendments are
presented in the Appendix to this report.

Tables 2 and 3 summarize data on the excretion and
distribution of the administered radioclabel in the low-
and high-dose groups, respectively. Approximately 49 to
100 percent of the admiristered dose was recovered from
the urine, feces, tissue's, and cage washes following oral
dosing with a suspension of '“C-SDS-46851, with the percent

recoveries (77 to 100 percent) higher in the low-~dose

animals. The percent recovery of the administered

dose from the blcod was not computed. The average
9
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TABLE 2. Summery of the Excretion ind Distribution of Administered Radiolabet (Low Dose)

002334

Mean Percentage of Administered Dose

rime “stes/Subgroup ! Females/Subgroup
Sample (hours) 1 2 3 1 2 3
yrire
12 16.23 8.7t 13.95 11.45 7.20 16.19
24 16.39 9.65 15.04 11,70 8.682 18.09
36 16.75 .- 15.36 12.16 -- 18.69
42 -- 10.32 -- .- 9.50 .-
48 -- - 15.65 -- -e 19.52
Total 16.75 10.32 15.65 12.16 9.50 19.52
Feces
12 19.61 53.43 38.34 25.32 45.80 38.32
2 70.92 83.03 75.44 53.45" 74.90 60.74
36 78.69 . 78.67 61.24 -- 63.36
42 -- 87.47 .- .- 80.51 -
4 48 -- .- 81.57 - - -- 65.24
Total 78.69 87.41 81.57 61.24 80.51 65.24
Summary
yrine 3
Feces 95.44 97.73 97.22 73.40 90.01 84.76
*issues® 1.1 0.65 0.39 1.50 2.89 0.52
Cagewash 0.91 1.2% 0.57 1.88 1.22 2.2
Totat 97.49 99.482 98.17 76.78 946.13 57.4Q

‘tncludes only liver, kidney and gastrointestinal t-act.

SOURCE :

B! Table 14, CBl pp. 83-86
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the Excretion and Distribution of Adninistered Radiolsbel (High Dose)

TABLE 3. Swummary of
Mean Pércentage of Administured Doge
: Males/Subgroup ‘ Females/Subgr
Time
Sarple (hours) 1 2 3 1 2 3
ycine :
12 2.15 1.40 2.86 1.05 1.79 3.02
2 4.12 3.20 5.21 3.96 2.79 5.02
36 4.50 3.40 5.78 6.17 3.01 5.70
42 - 3.59 - . -- .-
_ .8 - .- 5.68 - 3.20 5.20
Toral 4,50 3.59 5.68 6.17 3.20 ©s.20
Feces
12 1.96 6.86 21.21 9.90 13.41 13,72
2 51.52 39.79 43.76 © 86.16 31.96 %2.79
36 52,95 49.05 53.03 79.46 40.73 52.76
&2 .- S4.28 -- -- 43.96 --
s 43 .. - 64.40 ) -- -- 61.41
Total 52.95 54.28 64.40 79.46 43.96 6%.41
Summary
Urine and
feces 57.45 57.87 71.08 85.63 47.16 67.61
Tissues? &.77 1.10 - .62 7.32 0.50 +.03
Cagewash 1.64 . 2.23 2.29 2.25 1.14 *.52
Totai 32.96 61.21 TL.99 95.19 48.81 .25

%:ncludes only liver, xidney, ana gastrointestinal tract.

11
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excretion of the !C label in the uiine by male rats that
received the low dose ranged from 10.3 percent to 16.8
percent of the administered dose. The female rats excreted
an average of 9.5 percent to 19.5 percent of the
administered dose. Urinary excretion of the !*C label by
rats that received the high dose ranged from an average of
3.6 percent to 6.7 percent of the administered dose in male
rats, and .rom 3.2 percent to 6.2 percent for the females.
A larger percentage of the administered dose was excreted
in the urine at the low dose than was excreted by the
animals that received the high dose. Over the first 12
hours following dosing, low-dose animals eliminated an
average of 87 percent of the total radiclabel excreted in
the urine. By contrast, animals in the high dose group
excreted only an average of 42 percent of the total
radioclabel during the same time period. The average level
of excretion of !*C radiolabel in the feces of the low-dose
male rats ranged from 78.7 percent to 87 percent of the
administered dose in subgroups 1 to 3. The average percent
of the administered dose Zound in the feces for subgroups
1 to 3 of the females ranged from 61.2 percent to 80.53
percent. Males that received the high dose excreted an
average of 54.3 percent to 64.4 percent of the administered
dose. Female rats excreted an average of 44.0 percent to

79.5 percent of the administered dose. The rate of
elimination of the !*C radiolabel in the feces paralleled
that in the urine. During the first 12 hours following

dosing, an average of 49 percent of the :*C radiolabel
excreted via the feces was eliminated by the animals that
received the low dose. 1In contrast, animals that received
the high dose eliminated only 18 percent of the total *C
radiolabel in the feces during the same observation period.

The mean distribution of the *‘C radiolabel in the kidneys,
liver and G.I. tract, presented as a percent of the
administered dose, are summarized in Table 4. Only trace
amounts of the ‘“C-radiolabel were present in the liver or
kidneys at either the 36-, 42-, or 48-hour sacrifice.
Thirty-six hours after dosing, ‘the total level of radioac-
tivity in the 1liver, kidneys, and G.I. "tract in: each
subgroup ranged from 1.14 * 0.44 to 7.32 * 6.06 percent of
the administered dose. The highest levels were found in
the G.I. tract in the high~dose males (4.67 * 1.74%) and
females (7.23 *# 6.05%) at 3 hours postdosing. At 48 hours
postdosing, however, tissue levels had fallen, and values
for all dose groups ranged from 0.39 * 0.05 percent tc
1.62 * 1.94 percent of the administered docse. In all
treated groups, cage washes contained an average of <£2.3

12
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TABLE 4

SUMMARY OF THE DISTRIBUTION OF RADIOLABEL IN TISSUESt

Mean ¢+ Standard Deviation
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for individual animal data.

See TABLE 11
Animals vere
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dose. Carcasses and other body tissues from the animals
were not analyzed for *C radicactivity. ' No metabolites
were identified. o

Levels of !*C radiocactivity in the blood rapidly peaked in-
all animals that received '“C-SDS-46851 (Figures 1 and 2).
Peak concentrations were essentially the same for both male
and female rats in each dose group and occurred in the low
dose group at the 0.5-hour collection pecint (males
903 * 157 ng eqg/g: females 861 * 174 ng eq/9g). Blood
concentrations of the radiolabel in the high-dose males
appeared to peak between 0.5 hours (26,119 * 10,257 ng
eq/g) and 3.0 hours (27,762 *4,298 ng eq/g), and in
high-dose females between 0.3 hours (28,787 % 9,346 ng
eq/qg) and 2 hours (32,084 * 2,929 ng eq/qg).

Table S5 presents data on blood levels at selected
intervals. The concentraticn of the radioclabel in the
blood declined rapidly in the low-dose animals (Figure 1),
and more slowly in the high-dose groups (Figure 2). The
average elimination half-life calculated (assuming first-
crder kinetics) was 2.5 hours for the low-dose group and
6.2 heurs for the high-dose group. The corresponding
elimination rate constants were 0.111 and 0.277 per hour.
No significant differences were found in these values or
the total AUC between sexes withir either dose grcup.
However, AUC values for the high (277,000 hr*ng-eg/mL:
range 160,000 to 478,000, 95 percent confidence interval)
and low (4,050 hr*ng-eq/mL:; range 2,280 to 7,210, 95
percent confidence interval) doses were significantly
(p <0.0001) different, and the ratio of the AUCs
(277,000/4,505) was 68 (range 43 to 109, 95 percent
confidence interval), which encompassed the dose ratio of
100 (i.e., 1000 mg/kg/10 mg/kg) .. This suggested that the
bicavailability of SDS-46851 and/or its metabolites was
proportional to the dose administered. Assumptions used to
calculate the elimination half-life and rate constants were
considered acceptable for the low-dose group, but not for
the high-dose group owing to the apparent continued
absorption of radiolabel during the elimination ‘phase. A
possible secondary peak in blood radiclabel concentrations
occurred "in the low-dose groups (males 213 * 15 ng eg/g:
females 270 * 35 ng eq/g) at 14 hours postdosing, and in
the high-dose @ groups at 8 hours in the females
(17,824 +* 3,395 ng eq/g) and at 9 hours in the mnales
(24,724 * 11,922 ng eq/g).

14
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- Figure 1. - Low-Dose Group:

. . Blood Concentrations. (ng/mL}) of *C
Radiocactivity versus Time

Source: CBI Figure 2d, CBI pp. 262.

FIGURE 1

BLOOD CONCENTRATION (ng/ml) BY HOUR
Low Dose Group
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Figure 2.  High-Dose Group: Blood Concertrations (ng/mL) of *C
Radiocactivity versus Time

1

Source: CBI Figure 3d, CBI pp. 266.

FIGURE 2

BLOOD CONCENTRATION (ng/ml) BY HOUR
High Dose Group
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TABLE 5. Summary of Mean Blood Concentrations
(nanogram equivalents/gram)

ng Equivalent/Gram?

Low Dose High Dose
: Hours Males Females Males Females
1 638 502 22799 22873
3 224 291 23679 . 13724
7 65 35 4849 6662
10C 51 32 . 7609 4692

Data for animals ternminated at 42 hours (Group b):; data ‘for all
subgroups combined are shown in Figures 1 and 2. ’

SOURCE: CBI Table 4, CBI pp.  29-50.
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13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A. The study authors concluded that the bicavailability of
l4c-5DS-46851 and/or its metabolites was proportional to the
dose administered. They determined that there were no
significant differences between the pharmacokinetic
parameters calculated for the male and female rats at
either dose level. The half-life for the elimination of
the !*C radiolabel was 2.5 iours following a 10-mg/kg dose
of '“C-SDS-46851. However, the elimination of the *C
radiolabel following the 1000-mg/kg dose of *C-SDS-46851
occurred during a prolonged phase of absorption; thus, the
true elimination half-life could not be meaningfully
deteruined. The feces were considered the primary route of
eliminaticn of *C-SDS-46851 following oral administration.
The ‘C radiolabel was excreted at a decreased rate via the
urine and feces following administration of the high dose
of ‘‘C-SDS-46851 compared with the rate following
administration of the low dose. only traces of the 'C
radiolabel remained in the liver and kidneys, considered
two potential target organs, at .6, 42, or 48 hours
following a single dose of lc.5pDS-46851 at either the
no-effect-level (10 mg/kg) or the effect level (10C0
mg/kg). Analysis of the G.I. tract and contents indicated
that more than 48 hours, were required for ccmplete
elimination of the radiolabel. -

3. A quality assurance statement cigned and dated July 9,
1990, and a statemert of compliance with Good Laboratory
Practices T 2gulations (as set forth in Title 40 CFR 160),
signed ar dated July 11, 1990, were inciuded. . However,
the study authors noted exceptions for dzviations in the
maintenance of temperature (below 70°F on three different
days: protocol-specified range was 70-76°F) and humidity
(low-dose animals were exposed to daily fluctuations in
humidity betwe2n 55 and 73%; protocol-specified range was
40-60%) 1in the animal rooms. In additioen, it was
acknowledged that blood samples were inadvertently not
collected at 24 hours in one subgroup of animals following
administration of the'low dose of *“C-SDS-46851. The study
authors did not consider this time point critical.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

This study provides preliminary data on the pharmacokinetics
and metabolism of SD$S-46351 and the effect of dose on the
elimination < ~he compound from rats following oral
administraticn . e significzat {p <0.0001) difference between
<he area under .z dblood concentraticn versus time curve (AUC)
for the high- and Low-dose groups, and the apparent effect cf
-he 1000-mg/kg dose on prolonging the apsorpticn phase <&

i3
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lc-5pS-46851, support the conteni.ion that the bicavailability
of SDS-46851 and/or its metabolites was proporticnal to the
dose administered.

The average percent of the administered dose recovered ranged
from 77 percent to 100 percent in animals that received the row
dose, and from 61 percent to 95 percent in the high-dose group.
However, recoveries would actually have kEteen higher if
radiocactivity from the blood (data available but not included
by study authors), expired air, carcass, and other tissues
(samples taken but not analyzed) had been included.

Despite several deficiencies in the study, the conclusions
reached by the authors are generally supportéed by the data.
However, based on § 85-1 guidelines (Pesticide Assessment
Guidelines, Subdivision F, Hazard Evaluation: Human and
Domestic Animals, Office of Pesticides and Toxic Substances,
" U.S. Environmental Protection Agency, Washington, DC, p. 156},

major problems include a failure to study the effect(s) of a.

series of single cral daily doses of SDS-46851 administered
cver a period of at least 14 days, followed at 24 hours after
the last dose by a single oral dose of '*C~SD3-46851 on the
metabolism and pharmaccokinetics of the compound; a failure to
monitor for the excretion of °C volatiles in the expired air
(or justification for this omission); failure to consider in
discussion of the data on the possible effect of the 0.75
percent methylcellulose vehicle on the kinetics of absorption,
of SDS-46351: and a failure to identify metabolites or to
measure residual levels of radiocactivity in several of the
tissues required by EPA Guideline 85-1. The measurement ocf
radiocactiwvity in all the tissues required by guidelines,
however, may not have been feasible because of low levels cf
radicactivity particularly at the high dose. Other
deficiencies include a failure to use a sufficiently long
observaticn pericd for two of the high-dose subkgroups to
monitor >90% excretion of the dose =~-- a shortcoming
acknowledged by the study authors. In addition the study
authors failed to document the rationale or present previous
study findings in support of the 10-mg/kg no-effect-level and
_the 1000-mg/kg effect level, and there was an apparent lack cf
HPLC/LSC analytical data on the purity of -the various
**Cc-5pS~46851 ‘preparations.

Items 15 and :6--see footnote 1.

CBI APPENDIX: Appendix A, Protocol and Amendments, CBI pp.
88-117. i

{
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Protocol and Amendments
(CBI pp. 88-117)
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CONCLUSIONS - Executive Summary: No evidence of cytotoxicity or an ./
increase in the frequency of sister chromatid exchange (SCE) was ¢
sbserved in Chinese hamster ovary (CHO) cells exposed for 5 hours
-5 nonactivated and S9-activated doses of 3-carboxy-2,5,6-
«richlorobenzamide ranging from 200 to 2000 ug/mL. The limit of
solubility was reported to be 300 mg/mL, and an acidic change in
~he culture medium occurred at doses 21000 ug/mL. Although the
results were negative, the S-hour treatment time in the
acnactivated assay may have been too short to allow detection of an
SCE response. The currently accepted approach is to continuocusly
expose CHO cells to the nonactivated test material throughout the
ceriocd of incubation. We assess, therefore, that the nonactivated
assay should be repeated using a continuous cell exposure to assure
hat optimal conditions are available to detect genctoxicity. I=n
addition, there were no analytical data to support the actual
~oncentrations of 3-carboxy-2,5,6-trichlorobenzamide used in the
study.

It was, therefore, concluded that the study doces not satisfy
Suideline requirements for <Category IIT, Other utagenic
Mechanisms.

study C;assif;caéion: The nonactivated phase of this study is
unacceptable.

‘Gallcway, S. M., Bloom, A. D., Resnick, 4., ¥Margolin, 3. H.,

*iakanura, F., Archer, P., and Zeiger, E. Development of a standard
srotocol for in vitrsc cytcgenetic testing with Chinese hanster
svary cells: Comparison c<f resulgs for 22 comrzcunds 1n twWo

laboratories. Envircn. Mutagen. (1985) 7:1-51.
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A.

MATERIALS:

1. t Mate
Name:
Description:

1008334

SCE

. : l,‘
als . : 4

3-Carboxy-2,5,6-trichlorobenzanide.
Beige powder; Note: Raw data submitted
with the report listed the test naterial
as a white powder.

Identification No.: T-165-2.
Purity: 99.4%.
Contaminants: Not listed.

Solvent used:
Other comments:

Dimethylsulfoxide (DMSC)
The "test material was stored at roc=

temperature; dosing solutions were used within 2 hours cf

preparation.
pH of the culture medium [F12FCM (5%);
levels 21000 pg/mL:

The report stated that an acidic change in the
was observed at dose

the pH of the culture medium was not

adjusted to neutrality.

2. Control Materials:

Negative: F12 medium supplemented with 5% fetal calf serun.

Solvent,/final concentration:

i
i
Positive:

3. Activation:

X Arocior 1254 X
.. phencbarbital

prm————

. none
other

If other,

Nonactivation
distilled water tc yield a final concentraticn
Activation

Dimethylnitrosamine i
distilled water to yield a final concentration =

describe below.
purchased, give details).

DMSO/1%.

{concentrations,

solvenz; :
sulfonate (EMS) :

Ethylmethane was prepared In

124 ug/mL.

sclvent,
prerared

(concentrations,
(DMN) was

(e IR

25 ug/mL.

'S9 derived from
induced .S
nonincduced

rat X
nouse
hanster
cther

Describe S9 composition (:
The S9 fraction was prepared by th

performing laboratory and contained 33.6 mg protein/mL.

w
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The composition of the S9 mix per mL was as follows:

MgCL,. 6H,0 8 ©m
CacCL,.2H,0 8 um
KCL 33 pm
Glucose-6-phosphate 5 pm
NADP 4 ©m
Sodium phosphate buffer (pH 7.4) 50 um.
5~9 ’ 0.1 mL

4. Test Compound Concentrations Used:

a. Preliminary cytotoxicity assav: Ten doses (1, 3, 10, 33, ,
100, 200, 333, 500, 750, and 1000 ug/mL) were evaluated -~
with or without S9 activation. ‘

b. SCE assay: Six doses (200, 500, 750, 1000, 1500, and
2000 ug/mL) were tested with and without $9 activation.

Ui

Test Cells: CHO-K,-BH4 were obtained from Dr. A. W. Hsie,
Oak Ridge National Laboratories. Prior to use, exponential
CHO cells were grown for 16 to 24 hours in F12FCM (3%).
Properly maintained? Yes.

Cell line or strain periodically checked for mycopliasma
contamination? Not reported.

Cell 1line or strain periodically checked for karyctype
stapility? - Not reported.

B. TEST PERFORMANCE:

1. Cell Treatments:

a. Cells exposed to test éompound for:
) hours (nonactivated) 5 hours (activated.

b. Cells exposed to positive contreols for:
o) hours (nonactivated) 5 hours (activated).

c. Cells exposed to negative and/or solvent controls ZIor:

5 hours. (nonactivated) 5 hours (activated)

36
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2. Protocol:

a. Preliminary assay: Prepared cultures, seeded at 8 x 10°
cells/15 mL of medium, were exposed with or without S9
activation to 10 doses of the test material (1 to 1000
ug/mL) or the solvent control (DMSO)} for 5 hours. At the
conclusion of treatment, cells were washed, refed fresh
medium containing 100 pL BrdU, and reincubated for 27
hours. Colcemid (final concentration, 2 x 10 M) was
added to each culture 2 hours prior to cell harvest.
Cells were cnllected by mitotic shake-off:; metaphases
were harvested, fixed, and stained using the modified
fluorescent-plus-Giemsa technique of Perry and Wolff.™ .
One hundred cells from each dose group were examined for _
the percentage of first division (M,); second division
(M;), and third division (M;) metaphases. Mean cell
cycle and average proliferation times were calculated.
Based on these results, dose selection and harvest times
were established for the SCE assay.

b. SCE assay:

1) Treatmeng: Prepared cultures (in duplicate), seeded
' at 8 x 16 cells/15 mL of mediun, were exposed to the
selected test material doses, the negative control
(culture medium), the solvent control (DMSC)}, or the
positive controls (EMS -S2 or DMN +S%) in a manner
similar to that described for the preliminary
cytotoxicity assay, with the exception that the
incubaticon time in BrdU was 28 hcurs.

2) Slide analysis: Slides were stazined as described
and coded prior to scoring. Two hundred metaphase
cells per group were scored to determine the
percentage of first (M,), seccnd (M;}, or third (M
division metaphases. Fifty M, cells per grcup were
scored for the frequency of SCEs.

3) Statistical methods: SCE/cell data were transformed
by a standard square root transformation and
evaluated for .statistical significance at p £0.05 by
a "t" test.

2Perry, P., and Wolff, 5. New Giemsa method for the
differential staining cf sisterichromatids. Nature (1374) 251:1536-
158,

(W]
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ria:

a. Assay validity:
if the SCEs,/cell
was significantly
solvent cont

h, Positive

responrse:

’ .

The assay was-censidered valid
in the positive zontrcl grzup
higher /p <0.733) than <the
rol zroup.

The =est =ater:ial

sonsidered
and signif:

fraquency
~no dcsa.

l
posizive if 1t caused a dose-~relat
cant
SCEs/cell o2r a

~ oy

increase in the mean nurber
22-fFold 1ircrease in the 3
=~e solwent Zantr=l in at lg:2

() (O 11} DJ
M L

"

ZESTRTED RE5U7T T4
L. Freliminary C/TOLOXICLTY ASSAY: The report i1ndlcated that
3m a3ctiiic thange in the gH of the :ulture medium  wvas
=cserves at 1000 ug/nL. There “ere, wever, no adverse
2ffects on zell cycling cr the prﬁl*fera ion t-me at this or
l=wer Zsses ranging freom 1 to 750  wug/mL e:ther 1in =he
-~rasence or absence sf 59 activation. The study authosrs
surthar staced that 300 -q/ﬂL «was the limit of —est material
sclunililty However, ing to the acidiz pH and =
2areement with the study spc:sor, the ncnactivated and ST~
szei-ras=2d STE assav-was performed with a dose range =7 177
T 1777 oum =l
s in.tTially assaved (220, 3097, 72,
2 i - =he T50-nm ML d=se gqroun WS
s zed in Table I ind:izate zThaz =the
el —aterial bezTh witn and withsou=z
) =3 tther cytctoxizs nor causegd 1=
izcrecisble increase 1n the SIE frequency of the treatad THT
t=1ls. 3y —ontrast, the 3CE zell frequencies -~duced vy In=e
-=naccisaned (124 uq/“’ ZMS) and che S%-activated (23 g TL
THUN) pcsitivve zontrols were significantly ‘o 297.23) higner
—nan zhe ccrre sponc;rc sclvent control "salue.
ZTagseZ ~n the findings, ne study authcrs ccnol
Tarhowe 7 Tesrion i sronennarTidae was renative
zosTer
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TABLE 1. Representative Results of tme Sister Chromatid Exchange Assay in (homese Hamster Ovary Cetls
Treated with 3-Carpoxy-2,5,%-trichlorobenzamde

» T |
vo. of % Cevls
s9 uetaphases SCEs/
Activa- Scored for - . Shromo-
Substance Dose/mL Tion SCEs M1 My "2 2 some Mean. SCEs/Ce. .
yagzi-.a Control
I..%.re medium - - 50 6.0  56.0  33.0 2.56 11,28 ¢ 3,37
-- . 50 3.0 15.5 a3.0 3.5 3.79 15.84 + 3,232
Sz, -e~t Contral . -
> metmyisut foxide | 133 . 50 12,0 56.5 31.5 - 3.57 1136+ 3,23
1% - S0 7.5 28.0 £4.5 . 3.78 5.6 + 3.3«
Sag -2 ue Contral
Z+=ys.m@e%hare
- ..zrate 126 ug - 50 5.5 26.0 3.3 3.5 *.78 35.58 ¢ 7.3z
J-sersyinmitoisamire 25 43 . 50 9.5 30.0 £3.5 - L.26 .52« 5,17
23T Matertat . 4
3 sexy-2,5,5- 2000 sgb - 50 11.5 47.0 9.0 2.5 2.63 '2.56 £+ 3.7
v~ ==izrogenzamice 2000 .9 - 50 5.5 37.5 5.5 2.5 .76 5,22 = 3.7
t3a--zmv el 'n firgt (M1), Detueen frrst ama second (M10), in second (M2), oF Setween second anc thira M2 3aivision/2IT cerls

~g Tmird-division metaphases ~as seen.

*$ 3= = zantiy " grer (p £0.05) than :ne soivent zontrot (cuizture medium for bcth positive cont==is) Dy T tast.

WY,
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D. REVIEWERS' COMMENTS AND INTERPRETATION OF STUDY RESUITS:

We assess, in agreement with the study authors, that 3-carbeoxy-.
2,5,6=-trichlorobenzamide a'ssayed to a level that apprcached zhe
limiz -f solubility failed to induce a cytotoxic or a genotoxic
response. quever, the currently accepted protocol (Gallowa"
et al., 1985)° requires the continuous exposure of cells to th.
nonactivated test material throughout the period of incubatiosn.
We conclude, therefore, that the S-hour treatment tire used :in
the nonactivated phase of this study may have been toc short to
allow detection of SCE induction. The nonactivated porticn of
this study should be repeated to assure that optimum conditicns
are available for the detection of genotoxicity.

E. QUALITY ASSURANCE MEASURES: A guality assurance statement Irom
“the performing laboratory was signed and dated January 23,
1985.

F. CBI APPENDIX: Appendix A, Materials and Methods (SCS Biotech
Corp.)., CBI pp. 13-14; Appendix B, Protocol (Pharmakor Research

International, Inc.), CBI pp. 20-25; Appendix C, Materials z2nd |
Methcds (Pharmakon Research International, Inc.), CBI pp. 33-
- 46.
{ 3Gal‘;:way,'s.:«.‘ et al. Envircn. Mutagen. (1985) 7:1-51.
10
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APPENDIX A

Materials and MethocCs
(SDS Biotech Corp.)
CBI pp. 13-14
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