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The Health Effects Division Carcinogenicity Peer Review Committee mer on
03/18/92 to discuss and evaluate the weight-of-the-evidence on pendimethalin
with particular reference to its carcinogenic potential.

» The Peer Review Committee agreed that pendimethalin should be classified as
o Group C - possible human carcinogen and recommendzd that for the purpese of
L risk characterization the Reference Dose (RfD) approach should be used for
quantification of human risk.
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B. Material xcvimd:_

The material available for review corsisted of DER’s, one-liners, and other
data summaries prepared by William Greear; tables and statistical snalysis by
Bernice Fisher. The material reviewed is attached to the file copy of this
report. The data reviewed are based on studies submitted to the Agency by
American Cyanamid.

C. Background Information:

Pendimethalin, N-(1l-ethylpropyl)-3,4-dimethyl-2,6 dinitrobenzenamine is a
dinitroaniline herbicide registered for use on corn, rice,. beans, peanuts,
soybeans, cotton, sorghum, and sunflowers for the control.of certain broadlez®
weeds and grassy weed species. Pendimethalin is available as a technical
material at 90X ai. It is also registered by the trade name PROVWL®. End use
formulations are a 1% and 10X granular and 2.98 1bs/gal, 3.0 1lbs/gel, and 4.0
lbs/gal emulsifiable concentrate. The American Cyanamid Company produces
pendimethalin. Following the Data Call-In Notice of the first Registration
Standard of March 1985, a multigeneration study and two chronic studies in
rodents were received.

The Caswell (or Tox Chem) Number of pendimethalin is 454BB.
The Chemical Abstracts Registry Number (CAS No.) is 40487-42-1.
The PC Number is 108501.

The structure of pendimethalin is

N, H  Cplis
v/

CHy N=C=-H
\

cHs” " KO, Calls

D. Evaluation of Carcinogenicity Evidence:

1. Rat Carcinogenicity Study No. 1

Reference: Weltman, R.H., "Chronic Dietary Toxicity and Oncogenicity Study im
Rats Fed AC 92,553," April 20, 1987. MRID Number: 4010744-01, Study Number:
HLA 6123112. Testing Facility: Hazleton Laboratories, Inc., Madison, WI.

a. Experimental Design

Technical pendimethalin (91.9% ai) was administered in the diet to groups of
55 male and 55 female Crl:CD (SD)BR rats at 0 (control), 100, 500, or 5000 ppm
(approximately 0, 5, 25 or 250 mg/kg/day) for 24 months. Additional groups of
10 animals/sex/dose were assigned to the 12-month interim sacrifice.
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b. Discussion of Tumor and H ia Data

Both males and females had a significamxr, dose-related, increasing trend in
thyroid follicular cell adenomas and a significant increase using pair wise
comparisons between the controls and 5009 ppm group. (See Tables 1 and 2)
Both males and females had a significamrly increased trend for thyroid
follicular cell hyperplasia, which was significant in pairwise comparisons at
the high dose for females only. There was no statistically significant
increase in carcinomas.

Table 1. Pendimethalin- Sprague-Dawley Male Rats (1987) Thyreid Follicular
Cell Tumor and Hyperplasia Rates™ and Peto’s Prevalence Test Results

Dose {ppm)

Lesions o 100 00 5000
hyperplasia (%) 7/64(11) 7/62(11) &/64(6) 10%/64(16)
p= 0.028% 0.421 0.870(n) 0.121
adenomas (%) 3/64(5) 2/62(3) 3%/64b(5) 8/64(13)
P - 0.003** 0.720(n) 0.491 0.038*
carcinomas (%) 0/64(0) 0/62(v) 0/64(0) 1/64%(2)
p = 0.252 1.000 1.000 0.500

3 First hyperplasia observed at week 53, dose 5000 ppm.
b First adenoma observed at week 53, desa 500 ppm.
¢ First carcinoma observed at week 93, &ose 5000 ppm.

Table 2. Pendimethalin - Sprague-Dawley Female Rats (1987), Thyroid Follicular
Cell Hyperplasia and Adenoma Tumor Rates™ and Peto’s Prevalence Test Results

Dose (ppm)
Lesions o 10 300 5000
Hyperplasia (%) 1/34(13) 1/64(2) 3/37(8) 82/45(18)
p= 0.004"" 0.360(n) 0.161 0.027"
Adenomas (%) 1/61(2) 1/69(2) 1743(2) 7%/53(13)
p= 0.002* 0.3260 $5.510 0.036"

? First hyperplasia observed at week 88. dose 5000 ppm.
® First adenoma observed at week 53, dase 5000 ppm.

*Number of tumor bearing animals/Number of animals examined,

excluding those that died before observation of the first tumor.

Resultant p values based on applicatfion of Exact Trend test and Fisher’s
Exact test for pair-wise comparisons with control and each dose level.
Significance of trend denoted at Contrcl. Significance of pair-wise comparison
with control denoted at Dose level. If = then p<.05 and if ™ then p<.Ol.

(n) = negative change from control.
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The sponsor has submitted historical contrel data from 13 separate 2-year
studies conducted from 1985 to 1990 at the testing laboratory, Hazleton-
Wisconsin, Inc., in Sprague-Dawley rats. The incidence of adenomas in male
(12.32) and female (10.8%) rats in the 5000 ppm group exceeded the historical
control ranges for males (0 to 8.1%; mean - 3.2%) and for females (0 to 5.7%:
mean - 1.8%X). The incidence of adenomas and carcinomas combined in the male

5000 ppm group (13.8%) exceeded the historical control range (0 to 8.1%, mean
3.3%).

c¢. Non-neoplastic Lesions

At the interim sacrifice, the thyroids of all 10 males and 10 females in the
5000 ppm group were diffusely dark. Most of the animals in the 5000 PPm group
had diffusely darkened thyroids at terminal sacrifice. This was alse observed
in animals that were not sacrificed on schedule. A few animals in the 100 and
500 ppm group (approximately 3%) had diffusely dark thyroids.

The majority of the males and females in the 5000 Ppm group had pigmentation
of the follicular cells of the thyroid and discoiored colloid in the thyroid.
A few animals in the 500 ppm group had pigmentation of the follicular cells of
the thyroid. There was an increase in follicular cell hyperplasia of the
thyroid in males and females in the 5000 ppm group when compared to males and
females in the control group. Follicular cell hyperplasia did not appear ro
be significantly increased in males and females in the 100 and 500G Ppm groups
(see Tables 1 and 2).

There was an increase in absolute and relative tayroid weight primarily in
males (up to about 62% over controls) at 5000 ppm at the interim sacrifice.
However, increased thyroid weights were not observed at terminal sacrifice.

The absolute and relative liver weights also were increased in both sexes atT
5000 ppm. Increases were noted for GGT and total cholesterol at 5000 ppm.

There appeared to be a slight decrease in survival in the high dose males (36,
38, 42 and 29% for control through high dose). Statistical analysis showed =
significant dose-reiated decreasing trend in survival in male rats.

d. Adeguacy of Dosing for Assessment of Carcinogenic Potential

The dosing was considered to be adequate for assessing the carcinogenic
potential of pendimethalin. There were body weight gain depressions of 10.7%
and 25.4% in males and females in the 5000 Ppm group, respectively, at 13
weeks when compared to controls. Also, at the end of two years, body weight
gain depressions in male and female rats in the 5000 ppm group were 29.7% and
15.8%, respectively, when compared to controls.

o
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2. Rat Carcinogenicity Study No. 2

Reference: "Effects of Chronic Dietary Administration of AC 92,553 on the
Function and Structure of Male Rat Thyroids,” September 10, 1991. MRID
Number 420478-02, Study Number: HLA 362-191, Testing Facility: Hazleton
Laboratories America, Inc.

‘a. Experimental Design

Technical pendimethalin (92.6%) was administered in the diet to groups of 50
male Crl:CD(SD)BR rats at 0 (control), 1250, 2500, 3750 or 5000 PP
(approximate doses of 0, 51, 103, 154 or 213 mg/kg/day) for 24 months.
Additional groups of 15 males/dose were sacrificed after receiving 1, 13, 26,
39 or 52 weeks of compound in the diet. Only males were tested.

b. Discussion of Tumor Data
The incidences of thyroid follicular cell adenomas and carcinomas in male rats

are shown below.

Thyroid Follicular Cell Tumors amd Hyperplasia in Male Rats (1990 study}

Dose (ppm)
Lesion o 1250 2500 3750 5000
adenoma 43/90(4)%*x 7/85(8) 7/88(8) 6/89(7) 15/89(17)y=*
carcinoma 1/60(2) 1/34(2) 4/58(7) 38/59(5) 2/59(3)
combined tumors 5/90(6)** 8/85(9) 11/88(12) 9/89(10) 17/89(19)5*
hyperplasia 0/90(0)* 0/85(0) 0/88(0) 2/89 2°/89

* Number of tumor bearing animals/Number of animals examined,
excluding those that died before observation of the first tumor.

3 first adenoma at week 27. b first carcinoma at week 67.
¢ first hyperplasia at week 53

Significance of trend denoted at Comtrol. Significance of pair-wise comparison
with control denoted at Dose level.

* p < 0.05 **+ p < 0.01
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There was a significant trend (p<0.0l1) for follicular cell adenomas and
adenoma/carcinomas combined. Since the adenomas are responsible for
significance in combined values, only adenomas will be discussed further. In

addition, pairwise comparisons produced significant differences in adenomas
_between the control and 5000 ppm groups at the p < 0.01 level.

The incidence of adenomas in males in the 5000 ppm group (17%) exceeded the
historical contrel range for males (0 to 8.1%, mean 3.2%).

c. Non-neoplastic Lesions

Non-neoplastic lesions were observed in the thyroid and liver. In the thyroid
there was a treatment-related increase in follicular cell hypertrophy,
hyperplasia and pigment, follicular cysts and a possible decreased colloid
(see Table 4). Absolute thyroid weights were increased from 57 to 144% in the

2500 ppm and up when compared to controls. This was seen as early as week 14
in the 3750 ppm group.

Table 4. Select Non-neoplastic Thyroid Follicular Lesions (%)
Lesion 0 ppm 1250 2500 3750 5000 ppa
ppm ppm ppm
Hypertrophy 4 1 17 35
Hyperplasia 0 0 2 2
Pigment 53 5& 66 73 71
Colloid 2 4 5 7 16
decreased
Cysts 0 3 3 8 5 h
Colloid 1 1 1 3 2
increased

N = 120, 116, 119, 120, 119 for controls to high dose (total animals examiced
for the study). BOLD - most likely treatment related increase.

In the liver there was a treatment related increase in eosinophilic and
basophilic foei of cellular alteration, hepatocellula: enlargement and
hepatocellular intracytoplasmic eosinophilic inclusions in groups at 2300 ppm
and above. There was also an increase in periportal vacuolization at 3750 Ppm
and 5000 ppm. Liver weight (relative) was increased in all groups treated
with pendimethalin starting at week 1.

d. Adequacy of Dosing for Assessment of Carcinogenic Potential

The body weights were statistically decreased at 2500 ppm and above when
The decrease was greater than 10% during weeks 40-1G%.

compared to controls.




3. Rat Chronic Feeding/Carcinogemicity Study No. 3

Reference: "A 24-month Oral Toxicity amd Carcinogenicity Study of Compound AC
92,553 in Rats,” August 21, 1974. MRID Number: 00059468, Study Number: 72R-
746, Testing Facility: Bio/dynamics, Imec.

This study is "Invalid” and cannot be used in data analysis.

4. Mouse Carcinogenicity Study No. 1

Reference: Johnson, D.E., "Chronic Dietary Toxicity and Oncogenicity Study
With AC 92,553 in Mice,™ October 5, 1988. MRID Number: 409099-01, Study
Number: 141-028, Testing Facility: International Research and Development
Corporation, Mattawan, MI.

a. Experimental Design

fendimethalin technical was administered in the diet to groups of 55 male and
55 female CD-1 mice at 0 (control), 100, 500, or 5000 ppm (approximate doses,
males - 0, 12.3, 62.3 or 622.1 mg/kg/day; females - 0, 15.6, 78.3 or 806.9
mg/kg/day) for 18 months. A second control group of 55 male and female mice
each was included in the study. Additiomal groups of 10 mice/sex/dose were
assigned to the 12-month sacrifice. .

b. Discussion of Tumor Data

There were no increases in neoplasms reported for any dosed group.

c. Non-Neoplastic Lesions

Amyloidosis occurring in multiple tissues was increased in males and females
in the 5000 ppm group. There was an increase in absolute and relative thyrcid
weight in females (33% and 24X over controls) and relative thyroid weight in
males (9% over controls) treated at 5000ppm. Absolute and relative liver
weights were also increased in all male treated groups and females in the 5000
ppm group.

d. Adequacy of Dosing for Assessment of Carcinogenic
Potential

Adequate toxicity to test carcinogenic potential was achieved in females.
Survival at 18 months was decreased in females in the 5000 ppm group (66%)°
when compared to controls (89%). Males and females in the 5000 ppm group
exhibited increases in the liver/ gallbladder weight, liver/ gallbladder bod:w
weight ratio, and/or the liver/ gallbladder brain weight ratioc at 12 months
and at termination. On microscopic examination of the liver, no differences
could be discerned among control and treated groups. The thyroid weight,
thyroid body weight ratio, and/or thyroid brain weight ratio was increased in
males and females in the 5000 ppm group. Organ weight, organ/body, and
organ/brain weight ratio changes in male mice in the 5000 ppm group are not
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considered to be adequate evidence to indicate that adequate toxicity was
achieved. However, 5000 ppm is near the limit dose of 7000 ppm.

S. Mouse Chronic Feeding/Carcinogenicity Study No. 2

Reference: "An 18-month Carcinogenicity Study of AC 92,553 in Mice,” April 2,
1974. MRID Number 00040301, Project Number: 71R-747, Testing Facility:
Bio/dynamics, Inc.

This study is "Invalid®” and can not be used in data analysis.

E. Additional Toxicology Data on Pendimethalin

1. Hormonal Mechanism Studies

a. A 92-day Thyreid Function Study in male rats, strain CD[Crl:CD(SD)]
(HLA 6123-112, 8/5/91) was conducted at dose levels of 0, 100 or 5000 ppm (O,
4.98 or 245.4 mg/kg/day). A NOEL could not be determined. The LEL was 100
ppm based on decreases in T; and T, levels. In addition, at 5000 ppm there
were: increases in TSH levels; decreases in body weight and body weight gain;
increase in the incidence and severity of hypertrophy of thyroid follicular
epithelial cells; and increases in absolute and relative thyroid weight.

TASLE 5 Levels of Serum TSH, T, and T, in Male Rats (X increase of de-resse)

TSH (ng/mi)

T (ng/ml)
0 69.69 86.96 71.07 65.71
100 57.62* 67.17% 71.08 66.11
€-17.6) €-19.8) €0.0) 3.6)
5000 41.91 63.94% 54.16*

(-39.9) (-26.5)

Ty (ug/ml)
0 4.26 4.01 4.03 4.62
100 3.74 3.82 3.30+ 3.32¢
-12.2) 6.7) 181 -28.1)
5000 1.37* 1.3+ 1.08* 1.35%
(-67.8) (-66.6) (-73.2) (-70.8)

< p <0.05
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b. A 2-year Chronic Feeding Study? in male rats, strain Crl:CD(SD)BR
(HLA 362-191, 9/10/91) was conducted at dose levels of 0, 1250, 2500, 3750 or
5000 ppm (O, 51, 103, 154 or 213 mg/kg/day). The systemic NOEL could not be
determined. The LEL was less than or equal to 1250 ppm based on the finding
of decreased colloid and an increase of cysts in the thyroid follicles as well
as increased liver weight. The levels of T; and T, were erratic. The NOEL
based on thyroid function was 3750 ppm (not definitive) due to an increase in
TSH at 5000 ppm. In addition, at 2500 ppm there was an increase in pigment
ard hypertrophy of follicular cells. At 3750 ppm and above, there was also
hyperplasia of follicular cells. Thyroid follicular adenmomas, GGT and
cholestercol were increased at 5000 ppm.

c. The registrant has submitted a draft report of a 2 week study
indicating that the decreases in T; and I, were not due to decreased
synthesis. Peer review committee did not review this study.

d. The registrant plans to conduct a study of thyroid hormone
clearance to further elucidate the mechanism for depression of T; and T,.

2. Metabolism

When '“C-radiolabeled pendimethalin was administered to rats, about 70 percentc
of the radioactivity was excreted in the feces and 20 percent in the urine
within 24 hours. The excretion of radiocactivity in the urine peaked at 6 to
12 hours wherein 11.2 percent of the dose was excreted. In feces. the peak
excretion interval was between 12 and 24 hours wherein 46.6 percent of the
dose was excreted. The maximum residual radioactivity im the tissues was
found in the 6-hour samples (except for fat at 12 hours). The levels of
radiocactivity detected in liver, kidney, muscle, fat, and blood at 6 hours
were 29.8, 16.%, 1.3, 12.2, and 5.4 ppm, respectively. Within 96 hours, the
radioactivicty found in the tissues was 0.3 ppm cc less, except for fat which
was 0.9 ppm. The major portion of the radioactivity that was excreted in the
feces was identified as the parent compound.

Pendimethalin is metabolized in rats mainly through oxidation of the &4-methyl
group attached to the benzene ring as well as oxidation of the alkyl side
chain of this N-substituted dinitroaniline compound (MRID No. 000446275, Study
No. 2-463).

3. Mutagenicity

Pendimethalin has been tested “n several mutagenicity studies. Acceptable
tests fulfill all three categories for mutagenicity testing. The following
studies have been conducted:

In Vitro Cytcgenetics-CHO - Negative results were obtainecd when pendimethalic
was tested at levels up to 25 ug/plate without metabolic (S9) activation and

2 This is the same study discussed in D.2.

10
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100 ug/ml with metabolic activation (MRID No. 00153770, Study No. PH-320-AC-
001-85). Acceptable.

DNA Repair (Unscheduled DNA synthesis) - Negative results were obtained when
testad when pendimethalin was tested between 30 and 3000 ug/well (MRID No.
00153771, Study No. PH 311-AC-002-85). Acceptable.

Salwonella assay - Positive results were obtained in strains TA1538 (large
increase) and TA98 (frame-shift mutations) with metabolic (S§9) activation. Bo
evidence of mutagenic activity was evident in strains TA1535, TAl537 and
TA100. These resulis are based on several replicates. Dose levels ranged
from 50 to 5000 ug/plate (MRID No. 00153768, Study No. 0166). Acceptable.

CHO/HBGPRT Assay - Negative results were obtained at dose levels up to 80 ug/mlL
with metabolic (§9) activation. Inconclusive results, though suggestive
increases, were obtained at levels up to 10 ug/mL without metabolic activation
(MRID No. 00153769, Study No. PH-314-AC001-85). Unacceptable; need higher
concentrations.

Host-Mediated Assay - Tested a prepared nitrosamine sample (C194269) found in
the techmical Prowl product. Negative results were obtained at doze levels up
to 16.6 mg/mouse (MRID No. 00067519, Study No. N/A). Unacceptable; many
questions, no toxicity.

Host-Mediated Assay - The question of the mutagenicity of pendimethalin (a
process intermediate PROWL, 76.2% plus 15% nitrosamine) in this study has not
been resclved. Dose levels used were 20.0 and 26.8 mg/mouse (MRID No.
00067519, Study No. N/A). Unacceptable.

Domipant Lethal - Pendimethalin was negative at the highest dose level tested
of 2500 ppm (MRID No. 00026673, Study No. 2006). Unacceptable.

Salmorella/E. Coli assay - Pendimethalin was negative when tested at levels up
to 1000 ug/disc or plate with and wirthout metabolic activation (MRID No.
00067519, Study No. N/A). Unacceptable; strains unspecified.

The three acceptable tests meet the initial testing requirzment for
mutagenicity testing i~ the three categories of gene mutations, structural
chromosomal aberrations and other genotoxic effects. The positive Salmonella
results indicate that pendimethelin has genotoxic activity. An assay for germ
cell effects or interaction is required to follow-up the Salmonella results.

Currently a mutagenicity study titled "Micronucleus Cytogenetic Assay in Mice
with AC 92,553 Lab Study” No. T9801, June 7, 1991, D. L. Putman, M. J. Morris,
Microbiological Associates, Inc., MRID #42027801 is under review. The results
of this micronucleus test will not impact on the Salmonella follow-up
requirement.

1t
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4. Developmental Toxicity

Pendimethalin did not produce developmental effects in rats, when given by
gavage at doses up to 500 xg/kg (MRID No. 00025752, Study No. 362-155) or in
-rabbits at doses up to 60 mg/kg by gavage {MRID No. N/A, Study No. 362-164):
however, maternal mortality and embryotoxicity (resorptions) were observed ar
125 mg/kg in a rabbit pilot study (MRID No. N/A. Study No. 362-163).

5. Structure-Activity Correlations

Pendimethalin is structurally related to oryzalin, trifluralin, benfluralin,
fluchloralin, profluralin, ethalfluralin, and butralin. The primary
difference between pendimethalin and the others is the methyl group present in
pendimethalin as compared to the F3C or NH-SO,- group in most of the others.
This difference limits the usefulness of the structure-activity comparisons.

Oryzalin was associated with increased mammary tumors (adenomas,
fibroadenomas, and adenocarcinomas) in female F344 rats, thyroid follicular
cell adenomas and carcinomas in male and female F344 rats, and skin tumors
(fibromas and fibrosarcomas-males; papillomas, keratoacanthomas, and squamous
cell sarcomas-males and females; and basal cell adenomas, preputial gland
adenomas, sebaceous gland adennmas, Zymbal’s gland adencmas and
trichoepitheliomas-maies and females) in F344 rars (MRID Nos. 00026779 and
00070569, Study Nos. RI167 and R177). Oryzalin was categorized as a group "C"
carcinogen with a Q* of 1.3 x 107! (mg/kg/day)" (based on the occurrence of
mammary gland tumors (adenomas, fibroadenomas and adenoca:cinomas combined) in
female rats) by the HcD Peer Review Committee. Triflura®i- was associated
with an increase in transitional cell carcinomas of the renal pelvis and
thyroid follicular cell adenomas and carcinomas in male F344 rats, urinary
tract tumors (transitional cell papillomas and carcinemas of the bladder) in
female F344 rars (MRID No. 00044337, Study Nos. R-87 and R-97). Trifluralin
was categorized as a group "C" carcincgen by the HED Peer Review Committee.
The Q* was calculated to be 7.7 x 1073 (mg/kg/day)"'. Ethalfluralin was
associated with increased mammary gland tumors (fibroadenomas) in female
Fischer 344 (MRID No. N/A, Study Nos. R267 and R277). Profluralin has been
associared with increased liver tumors (hepatoma B) in male CD-1 mice (MRID
No. N/A, Study No. 381-006). Ethalfluralin, benfluralin, fluchloralin,
butralin and profluralin have not been examined by the HED Peer Review
Commirtee.

Oryzalin produced sister chromatid exchanges following intraperitoneal
administration to hamsters. Trifluralin was weakly positive in an Ames test,
negative in two CHO tests, negative in one SCE test, but positive in another
SCE test, and negative in a sex-linked recessive lethal test in Drosophila.
Ethalfluralin was positive in two Ames tests with and without metabolic
activation. It was also positive for the induction of chromosomal aberrations
in an in vitro cytogenetics assay with CHO cells with metabolic activation.
Butralin was positire in ar Ames test with metabolic activation and in a mouse
lymphoma assay with and without metabolic activation. (See Figure 1 for
structurally related compounds.)

12
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FIGLRE 1. Structurailw Related Compounds
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6. Acute, Subchronic, and Chronic Toxicity Studies

The acute oral LDy, of pendimethalin in male and female rats is 1250 mg/kg amd
1050 mg/kg, respectively (Toxicity Category II1). The acute derma! LDy, in
rabbits is greater than 5000 mg/kg (Toxicity Category I1I). The acuze
inhalation LCg, for a 15 percent aqueous solution of the technical im rats was
greater than 320 mg/L for a 4-hour exposure. Pendimethalin causes slight
dermal and eye irritation in rabbits (Toxicity Category III) but is mot a skim

sensitizer. In a cataractogenicity study in chickens, the NOEL was datermined
to be greater than 3000 ppm.

Pendimethalin was administered to rats in a 90-day feeding study at dose
levels of 0, 100, 500, and 5000 ppm in the diet. At the 5000 ppm dose level,.
there was a decrease in the hematocrit and hemoglobin in males, decremased boddy
weight gain and food consumption, and hypertrophy of the liver accompanied bw
increased liver weights. The NOEL was 500 ppm. In a 90-day study im dogs,
the NOEL was determined to be greater than 62.5 mg/kg/day (ASALIS) when
pendimethalin was administered by gavage. In a 2l-day dermal study Im rabbits,,
the NOEL was determined to be greater than 1000 mg/kg. In a 30 day feeding
study in mice, the NOEL was determined to be greater than 2000 ppm (ASALIS).

Although not discussed at the PR meeting, the HED file noted that the NOEL faxr
the 2-year dog study (#20755, MRID 00067519) was not 12.5 mg/kg/day amnd the
LEL was 50 mg/kg/day based on increases in serum alkaline phosphatase,
increased liver weiught and hepatic lesions.

A three-generation reproduction study was conducted in rats using dose levels
of 500 and 5000 ppm pendimethalin in the diet. The NOEL was determimed to be
500 ppm based on reduced litter size and pup body weight and a decrease in the
survival index.

B4
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F. UWeight of Evidence Considerations

The Committee considered the following facts regarding the toxicology data on
pendimethalin in a weight-of-the-evidence determination of carcinogemic
potential:

1. There is positive evidence for benign thyroid tumors in rats. In rat
study No. 1, pendimethalin was associated with a statistically significant
increased trend and pairwise comparison at 5000 ppm for thyroid follicular
cell adenomas in both male and female Sprague-Dawley rats. In rat study No.
2, there was also a statistically significant increased trend and pairwise
comparison at 5000 ppm for thyroid follicular cell adenomas, but only male
rats were tested. Thyroid follicular cell hyperplasia showed positcive dose
trends in the two studies.

2. The incidence of thyroid follicular cell adenomas and carcinomas in males
and adenomas in females was outside the range reported for historical controls
at the testing laboratory for all 13 studies.

3. The dosing was adequate for assessing carcinogenic potential, but the dose
in rat study No. 1 may have been excessive, as indicated by the increased
mortality in males.

4. Pendimethalin was not associated with increases in neoplasms whenr fed to
CD-1 mice at doses up to 5000 ppm. The study appeared to have been adequately
conducted.

5. Pendimethalin was positive in a Salmonella assay for frame shift
mutations. Negative results were found in a structural chromosomal aberratiom
test (in vitro cytogenetic CHO assay), and in a DNA repair (UDS) assay.

6. The thyroid follicular cell tumor response is also seen in two other
members of this class of compounds. Oryzalin was associated with thyroid
follicular cell tumors (adenomas and carcinomas) in male and female F344 rats.
Trifluralin was associated with thyroid follicular cell tumors (adenomas) in
male F344 rats. However, these are structural features of these analogs that
lead one to think they may not be predictors of this chemical’s behavior.

7. The PRC determined that there is some evidence that the thyroid tumors
could be attributed to a disruption of the thyroid-pituitary hormonal balance.
In a 92-day feeding study in male rats, there was evidence of a hormomal
effect on the thyroid that included decreases in T; and T, at 100 and 35000 ppm
and a marked increase in TSH at 5000 ppm. There was evidence for goitrogenic
activity in wvivo since there was follicular cell hypertrophy, increased
pigmentation, decreased colloid, and increased thyroid weight. Also, there
was evidence of progression from hypertrophy to hyperplasia and adenomas.

However, the PRC determined that there was insufficient evidence to conclude
with certainty if the neoplasms observed were necessarily due to thyroid-
pituitary imbalance and if so, by what particular mechanism. The PRC suggests
that the following types of tests will fill this data gap:
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tests to determine specific evidence for reduced hormone synthesis or
increased clearance of T, from the serum

tests to determine whether the thyroid effects are reversible
tests to determine whether iodine carrier proteins are interrupted

tests to determine whether increased biliary excretion of T, may have
lead to the decreased T, levels.

tests to determine whether glucuronide conjugates in the liver are
involved, as indicated by UDP-glucuronosyltransferase activity levels

tests to determine whether liver enzyme induction mechanisms are
involved, as evidenced by histological changes

The PRC also recommended:

a comparative uNA binding test, which would only be useful if similar
tests with trifiuralin are positive

tests to examine the possible role of genotoxicity, especially in light
of the strong Salmonella result (TA 1538, TA98)

G. Classification of Carcinogenic Potential:

The Peer Review Committee considered the criteria contained in the EPA‘s
"Guidelines for Carcinogen Risk Assessment” [FR51: 33992-34003, 19861 for
classifying the weight of evidence for carcinogenicity.

The Peer Review Committee agreed that the classification for pendimethalin
should be Group C - possible human carcinogen and recommended that for the
purpose of risk characterization the Reference Dose (RfD) approach should be
used for quantification of human risk .

This decision was based on the statistically significant increased trend and
pairwise comparison between the high dose group and controls for thyroid
follicular cell adenomas in male and female rats. This study was conducted
using adequate doses for the determination of carcinogenic activity.
Pendimethalin induces gene mutations, but not aberrations or DNA damage/repair
based on acceptable studies. Structurally related compounds showed ewvidence
of tumorigenic activity.

The PRC was requested to consider the possibility of using the threshold model
for thyroid neoplasms for pendimethalin (see Appendix). While it was
suggestive, the evidence was not sufficient to support hormonal mechanisms for
thyroid neoplasms.
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and adapted by William Gresar for pendimethalin.
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The following guidance is given in the Agency’s DRAFT Policy
Document (Thyreoid Feollicular Carcinogenesis: Mechanistic and
Science Policy Considerations, SAB Review Draft, May 1988):

"Studies over the last several decades in muitiple
laboratories and using a number of different treatnment
regimens (eg., icdine deficiency) have demonstrated the
significance of long-term thyroid-pituitary hormonal
imbalance in thyroid carcinogenesis. A consistent
progression of events is. noted: reduction in thyroid hormone
concentrations, elevation in TSH levels, cellular hypertrophy
and hyperplasia. nodular hyperplasia, and neoplasia.
Hyperplasia and sczscimes neoplasia of the pituitary may also
be seen. A block in any of “he early steps acts as a block
for subsequent steps including tumor development, and
cessation of treatment at an early stage in the progression
results in regression toward normal thyroid structure and
function. Based on these cbservations ..... the Agency
concludes that: ’ -

a. thyroid follicular cell tumors may arise from long-term
disturbances in thyroid-pituitary feedback under conditions
of reduced circulating thyroid hormone and elevated TSH
levels: o

b. the steps leading to these tumors are expected to show
thresholds, such that the risks of tumor development are
minimal when thyroid-pituitary homeostasis exists;: and

€. mocdels that assume thresholds may be used to assess the
risks of thyroid follicular cell tumors whare there is
evidence of thyroid-pituitary hormonal imbalance.™

Two basic questions must be addressed before this policy is
applied.

"The first is a qualitative issue which addresses vhether it
is reasonable to presume that the neoplasms are due to
thyroid-pituitary imbalance. A corollary issue is the extent
to which other carcinogenic mechanisms can be discounted.

The second question concerns the procedures toc be employed in
estimating the risks of these agents."

"The answers to the first question allow one to assign
chemicals producing thyroid tumors to one of three
categories. The assignation is based upon knowledge as to
whether the chemical disrupts thyroid-pituitary feedback,
whether tumors other than thyroid follicular cell (and
relevant pituitary) tumors are found, and whether mechanisms
other than thyroid-pituitary imbalance may apply to the
observed tumor response.”

19
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2. ermj on of whether neo s are du t id-
itui jmbalance

The document goes on to describe the three factors which
should be considered in making this determination (answering
the first question, or “"qualitative issue"). These are
addressed as they apply to Pendimethalin follows:

FACTOR I. Consideration of whether the thyroid tumors associated
with administration of Pendimethalin can be attributed to
disruption of the thyroid-pituitary hormonal balance. (In

addressing this factor, the Policy states, six indicators should
be considered.) . ,

a. Goitrogenic activity jn vive:

Thyroid follicular cell hypertrophy was observed in males
(only sex tested) in the 92-day thyroid function study
and in the 2-year rat study no 2. In the 2-year rat
study no. 1 there was increased pigmentation of the
follicular cells and discolored colloid of the thyroid in
males and females. There was decreased colleid in the
follicles in males (only sex tested) in the 2-year rat
study no. 2. Thyreid follicular cell hyperplasia was
observed in rats in the 2-year chronic/carcinogenicity
feeding study no. 1 (both sexes) and study no. 2.° There
was a dose-related increase in absclute and relative
thyroid weight in males (only sex tested) in the 92-day
hormonal mechanism study. In both 2~year rat studies
(no. 1 and 2) there was also increased absolute and/or
relative thyroid weight (males and females when tested).
There were also significant increases in the absolute
and/or relative thyroid weight in the chronic/
carcinogenicity mouse study no. 1.

b. Clinical chemistry changes (eg., reduced thyroid hormone
and increased TSH serum concentrations): E

significantly elevated in males (only sex tested) and TSH
was significantly decreased. In the 2-year rat study
no.2 there was an increase in TSH in males (only sex
tested) but T; and T, levels were quite variable.

In the 92-day hormonal mechanism study;\lg and T, were

C. Specific evidence of reduced hormone synthesis (egq.,
inhibited iodine uptake) or increased thyroid hormone
clearance (eg., enhanced biliary excretion):

No information is available other than a reported

decrease in colloid in the follicles in males (only sex
tested) in the 2-year rat study no. 2.

E_J
b -
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d. Evidence of progression (eg., hypertrophy/hyperplasia,
nodular hyperplasia - neoplasia):

There is possible evidence of progression in both 2-year
rat studies basaed on increases in hypertrophy and/or
hyperplasia and adenomas of the thyroid follicular cells.
There is no evidence of progression to malignancy. Only
hypertrophy was apparent in the 92~day rat study.

e. Reversibility of lesions after exposure is terminated:
There is no information.
£. SAR to other thyroid tumorigens:

It is structurally related to Trifluralin and Oryzalin
with reservations noted in the SAR section or this
docunent.

Based on the overall judgment of the six indicators in. Factor
I, it may be concluded that there is suggestive evidence that
the thyroid tumors in the rat associated with administYation
of Pendimethalin may be due to a disruption in the thyroid-
pituitary status. '

- et

FACTOR II. Consideration of the extent to which genotoxicity may
account for the observed tunor effects.

The mutagenicity data on Pandimethalin are equivocal. There
are some possible indications of mutagenic activity in the
point mutatior tasts (frame shift). Although one host
mediated assay vas negative a second test is being
questioned. A second Anmes test, HGPRT (CHO), dominant
lethal, ipn vitro cytogenetics (CHO) and DNA repair are
negative.

FACTOR III. Evaluation of neoplasms in addition to thyroid
follicular tumors, including pituitary tumors.

No other treatment-related neoplastic lesions were observed
. in any study.




Conclusions: As indicated above, based on the overall judgment
of the six indicators in Factor I and III, it may be
concluded that there is suggestive svidence that the thyroid
tumors in the rat associated with administration of :
Pendimethalin may be due to a disruption in the thyroid-
pituitary status. Factors II is eguivocal.

3. Eas:9:g_s9_hs_sgn:idsr:d_in_nss::ninins;usshsd_:n_hs_nagg
E he Rist  Pandimernals

Again, this guidance is taken from the Anitrole Peer Review
Document and revised for Psndimethalin. The Committee is
requested to consider these points when determining which
method is to ba used for estimating the carcinogenic risk for
Pendimethalin.

Guidance given in the EPA DRAFT policy on Thyroid Neoplasia
for proceeding with the quantitation of risk is as follows:

a. "Threshold considerations should be applied in dose~-
response assessments for those chemical substances where (1)
only thyroid tumors (and relevant pituitary tumors) have been
produced; (2) the tumors can be attributed co a disruption in
thyroid-pituitary hormonal homeostasis; and (3) potential
Eechanisms other than thyroid-pituitary imbalance (eg.",
genotoxicity) can be disregarded. .
b. Special attention should be given to chemicals (1) that
have induced thyroid tumors (and relevant pituitary tumors)
that may be due to thyroid-pituitary imbalance, and (2) where
there is also evidence of either a genctoxic potential or the
induction of necpiasms at sites other than the thyroid (or
pituitary). Generally, those cases will be approached using
variocus principles laid out in the EPA Guidelines for
Carcinocgern Risk Assessment. A strong rationale nust be
articulated for handling %hese agents otherwise.
€. For those chemicals producing thyroid tumors that do not
7 seem to be acting via thyroid-pituitary hormonal inhibition,
e dose-response assessments will be performed in accordance
with the EPA Guidelines for Carcinogen Risk Assessment.®

Greear, Disk I° FILES, PENDIMET.PR
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SUBJECT: Carcinogenicity Peer Review Meeting on PENDIMETHALIN

FROM: Esther Rinde, Ph.D. é R
Manager, Carcinogenicity Peer Review
Health Effects Division (H7509c)

TO: Addressees

Attached for your review is a package on Pendimethalin
prepared by William Greear.

A meeting to consider the carcinogenicity classification of
Pendimethalin is scheduled for Wednesday, March 18, 1992, at
10:00 am in Room 815, CM2.

Addressees

P. Fenner-Crisp
W. Burnanm

R. Engler

R. Hill

R. Beliles

K. Baetcke

L. Brennecke

M. Van Gemert
M. Copley

K. Dearfield

J. Parker

H. Pettigrew

W. Sette

G. Ghali

B. Fisher

J. Du

Y. Woo

J. Quest

E. Saito (for microfiche-with one-liner)
A. Clevenger
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& WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC
SUBSTANCES
SUBJECT: Peer Review of Pendimethalin

Tox. Chem # 454BB
PC # 108501

FROM: William B. Greear, M.P.H. L}Jﬂu&n~ﬁ_)®uu4vu.3ﬁﬂ71—

Review Section IV, Toxicology Branch I
Health Effects Division (H7509C)

TO: Esther Rinde, Ph.D.
Manager, Peer Review for Carc1nogen1c1ty
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

THRU: Marion P. Copley, D.V.M., Section Head ‘%W/M // /9&20
77

Review Section IV, Toxicology Branch I
Health Effects Division (H7509C)

- ol

Karl Baetcke, Ph.D., Branch Chief
Toxicology Branch I 3/3’
Health Effects Division (H7509C)

Attached are Sections C, D, E, F and H for incorporation 1nto
the Peer Review Document on Pendimethalin.

The issues of concern are benign exocrine thyroid tumors
occurring in male and female rats and support for a hormonal
mechanisn.
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March 4, 1992

Pendimethalin, Qualitative Risk Assessment for the 2-Year
Spraguae-Dawley Rat Dietary Study (1987) and 2-Year Sprague-Dawley

Male Rat Dietary Study (1991) are attached after Attachment NO. 7
- one—~liners.
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A and B. Not part of this document - To be completed by the Peer
Review Committee.

C. Background Information

Pendimethalin, N—(1l-ethylpropyl)-3,4-dimethyl-2,6-
dinitrobenzenamine is a dinitroaniline herbicide registered
for use on corn, rice, beans, peanuts, soybeans, cotton,
sorghum, and sunflowers for the control of certain broadleaf
weeds and grassy weed species. Pendimethalin is available as
a technical material at 90% ai. It is also registered by the
trade name PROWL®. End use formulations are a 1% and 10%
granular and 2.98 lbs/gal, 3.0 lbs/gal, and 4.0 lbs/gal
emulsifiable concentrate. The American Cyanamid Company
produces pendimethalin. Following the Data all-In Notice of
the first Registration Standard of March 1995, a
multigeneration study and two chronic studies in rodents wvere
received.

The Tox Chemistry Number of pendimethalin is 454BB. The
Chemical Abstracts Number is 40487-42-1. The PC Number is

108501.
NO, -
’f’ Al
CHy N — C\:' H
CH
3 NO;_ CHs

Structure of Pendimethalin

D. Evaluation of Carcinogenicity Evidence

1. Rat Chronic Feeding/Carcinogenicity Study No. 1

Reference: Weltman, R.H., "Chronic Dietary Toxicity and
oncogenicity Study in Rats Fed AC 92,553," April 20,
1987. MRID Number: 4010744-01, Study Number: HLA 6123-

112. Testing Facility: Hazleton Laboratories, Inc.,
Madison, WI.

a. Experimental Design

Technical pendimethalin (91.9% ai) was administered
in the diet to groups of 55 male and 55 female Crl:CDh
(SD)BR rats at 0 (control), 100, 500, or 5000 ppm
(approximately 0, 5, 25 or 250 mg/kg/day) for 24
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months. Additional groups of 10 animals/sex/dose
were assigned to the 12-month interim sacrifice.

b. Discussion of Tumor Data

Table 1. shows the incidences of thyroid follicular
cell adenomas and carcinomas in male and female rats.
There were increased incidences of adenomas, amd
adenomas and carcinomas combined in the male 5000 ppm
group and an increase in the incidence of adencmas im
the female 5000 ppm group. Statistics will be
provided by SACB.

TABLE 1. Incidences (%) of Thyroid Follicular
Cell Tumors in Sprague-Dawley Rats

Dose Level m
o 100 500 5000

Males
Adenonma 3/65 (4.6)* 2/65 (3.1) 3/65 (4.6) 8/65 {12.3)
Carcinoma 0/65 (0) 0/65 (0) 0/65 (0) 1/65 4 1.5)
Combined 3/65 (4.6)* 2/65 (3.1) 3/65 (4.6) 9/65 (13.8)
Females

) Adenoma 1/65 (1.5)* 1/65 (1.5) 1/65 (1.5) 7/65 (10.8)
Carcinoma 0/65 (0) 0/65 (0) 0/65 (0) 0/65 {0)
Combined 1/65 (1.5) 1/65 (1.5) 1/65 (1.5) 7/65 {10.8)

* Significant trend (p < 0.05); Cochran-Armitage and Fisher.
1 Data abstracted from table 26 and 27 of the study report.

There was a significant trend (p < 0.05) for
follicular cell adenomas and follicular cell adenomas
and carcinomas combined in males. In the females,
there was a significant trend (p < 0.05) for
follicular cell adenomas. Pairwise comparisons
produced no significant differences at the p<0.05
level. There were no increases of thyroid follicular
cell tumors at 100 or 500 ppm.

The sponsor has submitted historical control data
from 13 separate 2-year studies conducted from 1985
to 1990 at the testing laboratory, Hazleton-
Wisconsin, Inc., in Sprague-Dawley rats (see
Attachment Nos. 1 and 2). The incidence of adenomas
in male (12.3%) and female (10.8%) rats in the 5000

2
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ppm group exceeded the historical control ranges for
males (0 to 8.1%; mean - 3.2%) and for females (0 to
5.7%; mean - 1.8%). The incidence of adenomas and
carcinomas combined in the male 5000 ppm dgroup
(13.8%) exceeded the historical control range (0 to
8.1%, mean 3.3%).

c. Non-Neoplastic lLesions

At the interim sacrifice, the thyroids of all 10
males and 10 females in the 5000 ppm group were
diffusely dark. Most of the animals in the 5000 ppm
group had diffusely darkened thyroids at terminal
sacrifice. This was also observed in animals that
were not sacrificed on schedule. A few animals in
the 100 and 500 ppm group (approximately 3%) had
diffusely dark thyroids. The majority of the males
and females in the 5000 ppm group had pigmentation of
the follicular cells of the thyroid and discolored
colloid in the thyroid. A few animals in the 500 ppm
group had pigmentation of the follicular cells cf the
thyroid. There was an increase in follicular cell
hyperplasia of the thyroid in males (11,65; 17%) and
females (8/65; 12%) in the 5000 ppm group when
compared to males (7/65; 11%) and females (2/65; 3%)
in the control group. Follicular cell hyperplasia did
not appear to be significantly increased in males and
females in the 100 and 500 ppm groups {(see Tzble 2).
This is consistent with the increase in absolute and
relative thyroid weight in primarily males (up to
s about 62 % over controls) at 5000 ppm at the interim
: sacrifice. However, increased thyroid weights vere
not observed at treminal sacrifice. The absolute and
relative liver weight weights were also increased in
both sexes at 5000 ppm. Increases were noted for GGT
and total cholesterol at 5000 ppm.

d. Adegquacy of Dosing for Assessment of Carcinogenic
Potential

The dosing was considered to be adequate for
assessing the carcinogenic potential of
pendimethalin, based on body weight gain depressions
of 10.7 and 25.4 percent in males and females in the
5000 ppm group, respectively, at 13 weeks when
compared to controls. At the end of 2 years, body
weight gain depressions in male and female rats in
the 5000 ppm group were 29.7 and 15.8 percent,
respectively, when compared to contrels. 1In
addition, there appeared to be a slight decrease in
survival in the high dose males (36, 38, 42 and 29 %
for control through high dose).

3
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TABLE-Z. Non-Neoplastic Microscopic Pathology of the
id in S e-Dawle ats and Pe t
_ Incidence (% _
Male (ppm) Female (pp

Lo o | 100 | so0 L sooo B o | 100 [ so0 | sowo

Interim Sacrifice

Pigmentation of 0/10 0/10 0710 § 10/10 6/10 0/10 o/1¢ §} 10/10
follicle cells €100) § £100)
Discolored colloid 0/10 0/10 /10 9/10 0/10 0/10 0716 | 10/10

€90) €100)
Follicular cell 0/10 0/10 0/10 1710 0/10 0710 /16 0/10

hyperplasia <10)

Deaths and Unscheduled Sacrifices
R

pigmentation of orse| om| 23| 3spmo ] om2| omr| wm| 2272 §
follicle cells 6.1) (88) (33 (92)
Discolored col loid o36| o | o3| 290l om2| osr| o] s

(73) 63 F
Follicular cell 6| sml| oms| w0l em| emr| am] s f
hyperplasia 8.3) | (8.8 ol @ | enl eol] en §

Terminal Sacrifice

pigmentation of “ 0/19 or21 122 15/ § 0/23 0/28 0725 | 31/31

!
|
follicle cells (4.5) €100) (100)
Discolored colloid 0/19 0/2% 06722 10715 ﬂ 0/23 0728 0/26 17731 |
€67) (55)
Follicular cell 4/19 421 &722 6/15 2/23 1728 3/2%6 6/31 §
hyperplasia (21) 193 €18) (40) (9) (4) (133 (19 &

2, Rat Chronic Feeding/Carcinogenicity Study No. 2

Reference: "Effects of Chronic Dietary Administration of
AC 92,553 on the Function and Structure of Male Rat
Thyroids," September 10, 1991. MRID Number 420478-02,
Study Number: HLA 362-191, Testing Facility: Hazleton
Laboratories America, Inc.

a. Experimental Design

Technical pendimethalin (92.6%) was administered in
the diet to groups of 50 male Crl:CD(SD)BR rats at 0
(control), 1250, 2500, 3750 or 5000 ppm (approximate
doses, 0, 51, 103, 154 or 213 mg/kg/day) for 24
months. Additional groups of 15 males/dose were
sacrificed after receiving 1, 13, 26, 39 or 52 weexs
of compound in the diet.
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b. Discussion of Tumor Data

Table 3 shows the incidences of thyroid follicular
cell adenomas and carcinomas in male rats. there were
increases of adenomas, and adenomas/carcinomas
combined in the male 5000 ppm group. Statistics will
be provided by SACB.

TABLE 3 Thyroid Tumors in Male Rats

4/90(4)** 7/85(8) 7/88(8) 6/89(7) | 15/89(17)**
1/60(2) 1/54(2) 4/58(7) 3/59(5) 2/59(3)
5/90(6)** 8/85(9) 11/88(12) 9/89(10) } 17/89(19)*+

Adenoma - first tumor at week 27.
2 Carcinoma - first tumor at week 67.
Trend noted at controls, pair-wise comparison noted at dose group
**p < 0.01

There was a significant trend (p<0.01) for follicular
cell adenomas and adenoma/carcinomas combined. Since the
adenomas are responsible for and significance in combined
values, only adenomas will be discussed. In addition,
pairwise comparisons produced significant differences
between the control and 5000 ppm groups at the p < 0.01
level.

The incidence of adenomas in males in the 5000 ppm group
(17%) exceeded the historical contrcl range for males (O
to 8.1%, mean 3.2%).

c. Non-neoplastic Lesions

Non-neoplastic lesions were observed in the thyroid and
liver. 1In the thyroid there was a treatment related
increase in follicular cell hypertrophy, hyperplasia and
pigment, fcilicular cysts and a possible decreased
colloid (see table 4). Absolute thyroid weights were
increased from 57 to 144 % in the 2500 ppm and up when
compared to controls. This was seen as early as week 14
:n the 3750 ppm Jroup,
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TABLE 4 Select Non-neoplastic yroid Follicular Lesions (%)
Lesion O ppm 1250 2500 3750 5000
Hypertrophy 4 1 8 17 34
Hyperplasia 0 0 0 2 2
I Pigment 53 54 66 73 71
| Colloid 2 4 5 7 16
decreased
l Cysts 0 3 3
Colloid 1 1 1 3
increased

N = 120, 116, 119, 120, 119 for controls to high dose (total
animals examined for the study).
BOLD - most likely treatment related increase.

In the liver there was a treatment related ircrease in
eosinophilic and basophilic foci of cellular alteration,
hepatocellular enlargement and hepatocellular
intracytoplasmic eosinophilic inclusions in groups at
2500 ppm and above. There was also an increase in
periportal vacuolization at 3750 ppm and 5000 ppm (see
table 10 of the DER. Liver weight (relative) was
increased in all groups treated with Pendimethalin
starting at week 1.

3. Rat Chronic Feeding/Carcinogenicity Study No. 3

Reference: ™A 24-month Oral Toxicity and Carcinogenicity
Study of Compound AC 92,553 in Rats," August 21, 1974.
MRID Number: 00059468, Study Number: 72R-746, Testing
Facility: Bio/dynamics, Inc.

This study is "Invalid" and can not be used in data
analysis.

4. Mouse Carcinogenicity Study No. 1

Reference: Johnson, D.E., ™Chronic Dietary Toxicity and
Oncogenicity Study With AC 92,553 in Mice,”™ October 5,
1988. MRID Number: 409099-01, Study Number: 141-028,
Testing Facility: International Research and Development
Corporation, Mattawan, MI. '
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Experimental Design

Pendimethalin technical was administered in the diet
to groups of 55 male and 55 female CD-1 mice at 0
(control), 100, 500, or 5000 ppm (approximate doses,
males - 0, 12.3, 62.3 or 622.1 mg/kg/day; females ~—
0, 15.6, 78.3 or 806.9 mg/kg/day) for 18 months. A
second control group of 55 male and female mice was
included in the study. Additional groups of 10
mice/sex/dose were assigned to the 12-month
sacrifice.

Discussion of Tumor Data

There were no increases in neoplasms reported for amy
dosed group.

Non-Neoplastic Lesjions

Amylold031s occurring in multlple tissues was
increased in males and females in the 5000 ppm group.
There was an increase in absolute/relative thyroid
weight in females (33/24 % over controls) and
relative thyroid weight in males (9 ¥ over controls) .
Absolute and relative liver weights were a’'so
increased in all male treated groups and females in
the 5000 ppm group.

Adequacy of Dosing for Assessment of Carcinogenic

Potential

Survival at 18 months was decreased in females in the
5000 ppm group (66%) when compared to controls (89%}.
Males and females in the 5000 ppm group exhibited
increases in the liver/ gallbladder weight, liver/
gallbladder body weight ratio, and/or the liver/
gallbladder brain welght ratio at 12 months and at
termination. On microscopic examination of the
liver, no differences could be discerned among
control and treated groups. The thyroid weight,
thyroid body weight ratio, and/or thyroid brain
weight ratio was increased in males and females in
the 5000 ppm group. Adecquate toxicity to test
carcinogenic potential was achieved in females in the
5000 ppm.group as indicated by an increase in
mortality. Organ welght organ/body, and organ/brain
weight ratio changes in male mice in the 5000 ppm
group are not considered to be adequate evidence to
indicate that adequate toxicity was achieved. The
HDT of 5000 ppm is near the limit dose of 7000 ppm.

3
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5. ou‘ Chronic Feedin cinogenici Study No. 2
Reference: "An 18-month Carcinogenicity Study of AC
92,553 in Mice,™ April 2, 1974. MRID Number 00040301,
Project Number: 71R-747, Testing Facility:
Bio/dynamics, Imc.
This study is "Invalid® and can not be used in data
analysis.
E. Additional Toxicology Data on Pendimethalin
1. Hormonal Mechanism Studies

a. A 92-day Thyroid Function Study in male rats, strain
CD[Crl:CD(SD)] (HLA 6123-112, 8/5/91) was conducted at
dose levels of 0, 100 or 5000 ppm (0, 4.98 or 245.4
mg/kg/day). A NOEL could not be determined. The LEL was
100 ppm based on decreases in T3 and T4 levels. In
addition, at 5000 ppm there are: increase in TSH levels;
decreases in body weight and body weight gain;increase in
the incidence and severity of hypertrophy of thyroid
follicular epithelial cells; and increases in absolute
and relative thyroid weight.

TABLE 5 Levels of Serum TSH, T, and T, in Male Rats (X increase or decrease)

TSH_(ng/ml)
0 &_35 4.02 3.87 4.90
I 100 3.9 4.69 &.67 4.20
(--08) (16.73 €20.7) -1.4)
5000 5.12 7.66* 6.62* 6.65 "
17_.8 90.5 (71.0 35.7
T, (ng/ml)
0 69.69 86.96 71.07 65.71
180 57.42* 67.17* 71.08 66.11
(-17.6) (-19.8) €(0.0) 0.6
5000 41.91 63.96* 58.43* 54.14*
5-39.92 ‘-26.5: -17.82 ‘-17.62
Ta (ug/ml)
0 &.26 4.01 4.03 4.62
100 2.74 3.82 3.30* 3.327
(-12.2) (-4.7) (-18.1) (-28.1)
L 5000 1.37* 1.34* 1..8* 1.35*
" (-67-8) (-66.6) (73.2) (-70.8)
= p <0.05
8
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b. A 2-year Chronic Feeding Study in male rats, strain
Crl:CD(SD)BR (HLA 362-191, 9/10/91) was conducted at dose
levels of 0, 1250, 2500, 3750 or 5000 ppm (0, 51, 103,
154 or 213 mg/kg/day). The systemic NOEL could not be
determined. The LEL was less than or equal to 1250 ppm
based on the finding of decreased colloid and an increase
of cysts in the thyroid follicles as well as increased
liver weight. The NOEL based on thyroid function was
3750 ppm (not definitive) due to a decrease in TSH at
5000 ppm. In addition, at 2500 ppm there was an increase
in pigment and hypertrophy of follicular cells. At 3750
ppm and above, there was also hyperplasia of follicular
cells. Thyroid follicular adenomas, GGT and cholesterol
were increased at 5000 ppm.

Metabolism

When '“c-radiolabeled pendimethalin was administered to
rats, about 70 percent of the radioactivity was excreted
in the feces and 20 percent in the urine within 24 hours.
The excretion of radiocactivity in the urine peaked at 6
to 12 hours wherein 11.2 percent of the dose was
ex~reted. In feces, the peak excretion interval was
between 12 and 24 hours wherein 46.6 percent of the dose
was excreted. The maximum residual radioactivity in the
tissues was found in the 6-~-hour samples (except for fat
at 12 hours). The levels of radioactivity detected in
liver, kidney, muscle, fat, and blood at 6 hours were
29.8, 16.9, 1.3, 12.2, and 5.4 ppm, respectively. Within
96 hours, the radioactivity found in the tissues was 0.3
ppm or less, except for fat which was 0.9 ppm. The major
portion of the radioactivity that was excreted in the
feces was identified as the parent compound.
Pendimethalin is metabolized in rats mainly through
oxidation of the 4-methyl group attached to the benzene
ring as well as oxidation of the alkyl side chain of this
N—-substituted dinitroaniline compound (MRID No.
000446275, Study No. 2-463).

Pendimethalin is rapidly eliminated from the body with 70
percent being excreted in the feczs primarily unchanged
as parent compound and 20 percent in the urine within 24
hours. It is mainly metabolized through oxidation of the
4-methyl group on the benzene ring and the alkyl side
chain.

Mutagenicity

Pendimethalin has been tested in several mutagenicity
studies. Acceptable tests fulfill all three categories
for mutagenicity testing. The following studies have
been conducted:
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Study Status
Gene Mutation
Ames-Salmonella/E.Coli Acceptable
Ames-Salmonella Acceptable
CHO/HGPRT Acceptable (W S9)
Host-~Mediated Unclassified
Host-Mediated Acceptable
Structural Chromosomal Aberration
Dominant Lethal Unacceptable
In Vitro Cytogenetics-CHO Acceptable

Other Genotoxic Effects
DNA Repair Acceptable

a. Ames test - Salmonella/E. Coli (strains

unspecified) - Pendimethalin was negative when tested at
levels up to 1000 ug/disc or plate with and without
metabolic activation (MRID No. 00067519, Study No. N/A)}.

b. Ames test - Salmonella - Positive results were
obtained in strains TA1538 and TA98 (frame-shift
mutations) with metabolic (S9) activation. No evidence
of mutagenic activity was evident in strains TA1535,
TA1537 and TA100. Dose levels ranged from 50 to 5000
ug/plate (MRID No. N/A, Study No. 0166).

c. CHO/HGPRT Assay - Negative results were obtained at
dose levels up to 80 ug/mL with metabolic (S9)
activation. Inconclusive results were obtained at levels
: up to 10 ug/mL without metabolic activation (MRID No.

- N/a, Study No. PH-314-AC001-85).

d. Host-Mediated Assay - Negative results were obtained
at dose levels up to 16.6 mg/mouse (MRID No. N/A, Study
No. N/A).

e. Host-Mediated Assay - The1question of the
mutagenicity of pendimethalin in this study has not
been resolved. Dose levels used were 20.0 and 26.8
mg/mouse (MRID No. 00067519, Study No. N/A).

f. Dominant Lethal - Pendimethalin was negative at the
highest dose level tested of 2500 ppm (MRID No. N/A,
Study No. 2006).

'A "crude process PROWL C194,269, 99% purity"

10
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g. In Vitro Cytogenetics-CHO - Negative results were
obtained when pendimethalin was tested at levels up to 25
ug/plate without metabolic (S9) activation and 100 ug/mL
with metabolic activation (MRID No. N/A, Study Ho. PH-
320-AC-001-85).

h. DNA Repair - Negative results were obtained when
tested when Pendimethalin was tested between 30 and 3000
ug/well (MRID No. N/A, Study No. PH 311-AC-002-85).

No data gaps exist for mutagenicity testing. The Dynamac
reviewer recommended that in vivo assays designed to
detect gene mutations (e.g., mouse spot test) be
conducted. Additional in vitro mammalian cell culture
assays (e.g., mouse lymphoma assay) were recommended
using a different system so that the question of gene
mutation potential in mammalian cells could ke resolved.
[See document "Overview Pendimethalin (Prowl) Mutageni-
city", January 22, 1987, TOX ID No. 005828.] Currently a
mutagenicity study titled "Micronucleus Cytogenetic Assay
in Mice with AC 92,553 Lab Study" No. T9801, June 7,
1991, D. L. Putman, M. J. Morris, Microbiological
Associates, Inc., is under review. The projected
contract completion date is Early March 1992.

4. Developmental Toxicity

Pendimethalin did not produce develcpmental effects in
rats, when give= by gavage at doses up to 500 mg/kg (MRID
No. 00025752, Study No. 362-155) or in rabbits at doses
up to 60 mg/kg by gavage (MRID No. N/A, Study No. 362-
164) ; however, maternal mortality and embryotoxicity
(resorptions) were observed at 125 mg/kg in a rabbit
pilot study (MRID No. N/A, Study No. 362-163).

5. Structure-Activity COr;elations

Pendimethalin is structurally related to oryzalin,
trifluralin, benfluralin, fluchloralin, profluralia,
ethalfluralin, and butralin. The primary difference
between pendimethalin and the others is the methyl group
present in pendimethalin as compared to the F,C or NH-
S0,~- group in most of the others. This difference limits
the usefulness of the structure-activity compar.sons.
Ooryzalin was associated with increased mammary tumors
(adenomas, fibroadenomas, and adenocarcinomas) in female
F344 rats, thyroid gland tumors (follicular cell adenomas
and carcinomas) in male and female F344 rats, and three
types of skin tumors (fibromas ard fibrosarcomas-males;
papilloma~, keratoacanthomas, and squamous cell sarcomas-
males and females; and basal cell adenomas, preputial
gland adenomas, sebaceous gland adenomas, Zymbal's gland

11
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adenomas and trichoepitheliomas-males and females) in
F344 rats (MRID Nos. 00026779 and 00070569, Study Nos.
R167 and R177). Oryzalin was cagagorized as a group "C"
carcinogen with a Q* of 1.3 x 10 (mg/kg/day) {based on
the occurrence of mammary gland tumors (adenomas,
fibroadenomas and adenocarcinomas combined) in female
rats) by the HED Peer Review Committee. Trifluralin was
associated with increased tumors of the renal pelvis
(transitional cell carc1nomas) and follicular cell
adenomas and carcinomas in male F344 rats, urlnary tract
tumors (tran51t10nal cell papillomas and carcinomas of
the bladder) in female F344 rats (MRID No. 00044337,
Study Nos. R-87 and R-~97). Trifluralin was categorized
as a group "C" carcinogen by the HED Peer Review_
Committee. ‘Fhe Q* was calculated to be 7.7 x 10
(mqg/kg/day) Ethalfluralin was associated with
increased mammary gland tumors (fibroadenomas) in female
Fischer 344 (MRID No. N/A, Study Nos. R267 and R277).
Profluralin has been associated with increased liver
tumors (hepatoma B) in male CD-1 mice (MRID No. N/A,
Study No. 381-006). Ethalfluralin, benfluralin,
fluchloralin, butralin and profluralin have not been
examined by ti.e HED Peer Review Committee.

Oryzalin produced sister chromatid exchanges following
intraperitoneal administration te hamsters.
Ethalfluralin was positive in two Ames Tests with and
without metabolic activation. It was also positive for
the induction of chromosomal aberrations in an in vitro
cytogenetics assay with CHO cells with metabolic
activation. Butralin was positive in an Ames Test with
mctabolic activation and in a mouse lymphoma assay with
and without metabolic activation. (See Figure 1 for
structurally related compounds.)

12
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Page is not included in this copy.

Pages 302 _ through ¥6  are not included.

The material not included contains the following type of
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Identity of product inert ingredients.

Identity of pro&uct‘impurities.
_ Desdription of the-prbduct'manufacturing process.
Description of quality control procedures. ' - ';
Identity of the source,of'prodﬁct ihgredients;
Sales or oﬁher.commercial/financial iﬁformation.
A draft product label. |
ihe'product.confidential stateﬁeht of fortmiula.
Information about%a pendihg registration action.

- X / 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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Table 2.
:wmnoqmnm. Control Data for Thyroid Proliferative Lesions in the Sprague-Dawley Rat

Mﬁ& Hazleton - Wisconsin Hazleton - Washington Charles River
sy (1985-1990) (1985-1990) (1977-1985)
I
me Incidence % Range Incidence X Range Incidence X Range
Males
follicular Cell Hyperplasia NA NA NA 2/835 0.2 0-1.7 NA NA NA
Follicular Cell Adenoma 267821 3.2 0-8.1 35/835 4.2 0-12.0 11/866 1.3 0-5.3
follicular Cett Carcinoma 17821 0.1 0-2.0 17/835 2.0 0-6.7 14/866 1.6 0-8.2
follicular Cell Adenoma and Carcinoma 27/821 3.3 0-8.1 ND ND ND ND ND ND
Females
follicular Cell Hyperplasia NA NA NA 2/834 0.2 0-3.0 NA NA NA
follicular Cetl Adenoma 15/815 1.8 0-5.7 7/834 0.8 0-2.1 4/869 0.5 0-1.8
follicular Cell Carcinoma 0/815 0.0 0.0 8/834 1.0 0-2.1 117869 1.3 0-9.1
Follicular Cell Adenoma and Carcinoma 157815 1.8 0-5.7 ND ND NOD ND ND )
NA = not available
ND = not determined, due to inability to exclude possible redundancy
By )
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Reviewed By: William B. Greear, M.P.H. Udbem . Pruive ##71
Review Section II, Toxicology Branch I (H7509C)

Secondary Reviewer: Marion P. Copley, D.V.M.%%m

Review Section II, Toxicology Branch I (H7509C)
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DATA EVALUATION REPORT
Study Type: Guidelines Series 83-5 - TOX Chem No.: 454BB
Combined Chronic Feeding/
Oncogenicity - Rat
Accession No.: N/A MRID No,: 401 744-01

Test Material: Pendimethalin

Synonyms: Prowl, AC 92,553, Herbadox, Penoxalin, N-(l1-Ethyl-
propyl)-3,4~dimethyl-2,6~-dinitrobenzeneamine, N-(1-
Ethyl-propyl)-2,6-dinitro-3,4-xylidine [CAS No. 40487-
42-1]

Study No.: HLA Study No. 6123~-112
Sponsor: American Cyanamid Company

Testing Facility: Hazleton Laboratories America, Inc.
Madison, WI 53704

Title of Report: Chronic Dietary Toxicity and Oncogenicity Study
in Rats Fed with AC 92,553.

Author: Robert H. Weltman

Report Issued: April 20, 1987

Conclusions:

NOEL
- LEL

100 ppm (=5 mg/kg/day)
500 ppm (=25 mg/kg/day) (based on pigmentation of
thyroid follicular cells in males and females)

In addition, at 5000 ppm, survival in males was slightly
decreased and body weight gain was decreased. There was decreased
food consumption, increased gamma glutamyl transferase and
cnolesterol, increase in liver weight and/or liver body and brain
weight ratios, increase in right thyroid weight and/or thyroid
body and/or brain weight ratios, generalized icterus, dark adipose
tissue in females, diffusely dark thyroids, and follicular cell
hyperplasia of the thyroid.
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Note: The sponsor should address the apparent discrepancy
in survival data. The spomsor should also submit the time
weighted mean consumption values of the test material for each
dose level and sex.

Carcinogenicity potentially positive for thyroid follicular
cell adenomas pending further analysis of data by HED's Peer
Review Committee.

classification

Core-Minimum. This study satisfies the requirements for a
Guideline Series 83-1 (Chronic Feeding) and 83-2 (Carcino-
genicity) studies.

Justifi £i f classificati

The study is classified Core-Minimum because the time
weighted mean values of the test material was not reported for
each dose level and sex.

Attachment




Materials:

1. Test Compound - AC 92,553; Descrintion: brownish-
orange, crystalline solid: Lot No.: AC 3528-129-1;
Puritv: 91.9%; Contaminants: Not renorted. N

2. Tlest Animals - Soecies: Rat; Straim: Crl:CD(SD)BR;
Age: Weanlings:; Mean Group Weight: Males (149.2-
151.4 q), females (127.8-129.8 g); Source: Kingston
Facility of Charles River Laboratories, Wilmington, MA.

Study Design:

1. Animal Assignment -~ The animals wsre randomlv assigned to
the following grouns:

Dose 1in Main Study Interim Sacrifice
Test Diet 24 Months 12 Months
Group (pom) Male Female Male Female-
Control 0 55 55 10 10
Low , 100 55 55 10 10
Mid 500 55 55 10 10
High 5000 55 55 10 10 -

The animals were housed singly in one room in suspended
stainless steel, screen~bottom cages placed on racks with
absorbent pan liners. Pan liners were changed twice
weekly, and the cages and racks were cleaned everv 2
weeks. The rats were maintained in an environment with a
room temperature of 70 + 3 °F, relative humidity of 50 +
20 percent and a light/dark cvcle of 12 hours. The air
was changed 10 times per hour.

2. Diet Preparation - Diets were prepared independently at
weekly intervals. The test substance was mixed with a
small amount of the basal diet (Purina Rodent Chow %5002),
and then more of the basal diet was added to form a oprerix.
The premix was then mixed with the appropriate amount of
the basal diet to obtain the desired dietarvy concentrations.
The test diets were stored in polycarbonate cages at
refrigerated temperature. Three sets of six randomly
selected samples of each test diet were taken. One set
was assaved for homogeneitv, two sets were placed in the
animal room, and one set was analvzed after 7 days and
the second set was analyzed after 14 days for stability
testing.

Results - At 100 and 5000 nom, the percent of the nominal
concentration found at six sampling sites ranged from 9C.7
to 102.6 vercent. The concentration of the test material
in the diets after 14 weeks ranged from 94.7 to 124.5
vercent of the nominal concentration.
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3.

Animals received

Statistics - For

005508

Zood and water ad libitum.

homegeneous data, one~way analvsis of

variance (ANOVA) was used to statistically analyze body
weight, body weight cain, food consumption, clinizal
chemistry, hematology, urine pH, volume and specific
gravity, organ weight, organ-to-bodyv weight ratio, and
organ to brain weicht ratio. If ANOVA was significant,
Dunnett's t-test was used for pairwise comnarison between
groups. For heterogereous data, the Kruskal-Wallis H-
test ANOVA was used for analysis. 1If significant, the
Nemenyi-Kruskal-Wallis test for multiple comparison or
the Wilcoxon-Mann—-Whitney two-sample rank test was used
in the analysis. Trend analysis was also used.

Quality assurance inspections were conducted throughout

the study. The Quality Assurance Statement was signed by

a person (name is illegible) for S. Kramlich on February 19,
1987.

C. Methods and Results:

1. Observations - The animals were observed twice daily for
clinical signs of toxicity and death. At least once a
week the animals were removed from their cages and were
carefully examined for abnormalities. The animals were

also valpated at this time.

Results - The sponsor provided a table on the "adjusted
percent survival at 104 weeks"” (see Table 1 below).

Table 1. Adjusted Percent Survival at 104 Weeks

aAC 92,553 {(ppm)

) 100 500 5000
Males

36 38 42 29
Females

42 53 46 56

Table 2 below provides survival data at 104 weeks which
was compiled from the pathology tables 20, 21, and 22
which listed animals as being a) interim sacrificed:

b) moribund/death sacrifice; and c) terminal sacrifice.
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Table 2. Survival at 104 Weeks

{Number Alive/N) N = 551
Males
0 100 500 5000

19/55 (34.5%) 21/55 (38.2%) 22/55 (40.0%) 15/55 (27.3%)
Females

23/55 (41.8%) 28/55 (50.9%) 24/55 (43.63) 31/55 (56.4%)

lN = 55 animals remaining after interim sacrifice.

Survival of males in the 5000 ppm group was slightly

reduced when compared to the control and the remaining
treated groups. There are discrepancies between the
sponsor's "Adjusted Percent Survival® table and the
pathology tables 20, 21, and 22. The differences are

not more than one animal/group; however, the differences
require explanation. The term "adjusted”™ should be defimed”
by the sponsor. Males in the 5000 ppm group were pale,
sensitive to the touch, wheezed, and were urine-stained.
Females in the 5000 ppm group were thin.

Body Weight - Recorded initially, weekly through week 14,

once every 2 weeks for the next 26 weeks, and every 4
weeks thereafter.

Results - Males in the 5000 ppm group exhibited

statistically significant decreases in body weight when

compared to controls on Weeks 1 to 104. Females in the
5000 ppm group had statistically significant decreases in
body weight when compared to contrcls on Weeks 1 to 100.
Decreases in mean cumulative body weight gain of males
and females in the 5000 ppm group were observed through-
out the test period when compared to controls. Mean
cumulative body weight gain was decreased in males and
females by 10.7 and 25.4 percent, respectively, at 13
weeks when compared to controls. At termination, mean
cumulative body weight was decreased by 29.7 and 15.8
percent, respectively, in males and females when compared
to controls. Mean cumulative body weight gain in females
in the 500 ppm group was decreased by approximately 3, 8,
9, and 10 percent at 13, 26, 52, and 80 weeks, respectively
(see Table 3 below), when compared to control.




Group
(ppm)
Males
Control (Q)
Low  (100)
Mid (500)

High (5000

Controi (0}
Low  (100)
Mmid (500)
High (5000)

00552

%#Staristically significanmt at p < 0.05,

~
- -~ d
Table 3. Mean Cunulative Body Weight Gain (g) and
(Percent Loss) Relative to Controls
Graup interval (Week)
{ppm) 0-6 0 - 13 0 - 26 0 - 52 0 - 80 0 - 104
Male
Control (0} 260.8 376.7 465.4 591,7 590.3 531.3
Low (100 257.1 (=1,4)  375.5 (=0.3) 475.3 (9.9)  608,1 (2.8)  649,2 (10,0) 607.7 (14,3
Mid (5000 264.2 (1.3) 382.5 (1.5)  476.5 (11.1)  614,0 (3.8)  639.0 (8.3 565.1 (6,3)
High (50000 229,5 (=12,0) 336.3 (=10.7) 421,2 (-9.5) 535.7 (-9.5) 524.6 (~11.1) 374,1 (~-29.D)
Female
Control (0} 116,2 170,2 220.7 324.9 395.4 330,1
Low (1003 120.3 €3.5)  171.3 (0.3)  218,2 (=1.1)  320.0 (~-1,5) 380,7 (-3.7)  376.3 (14,0)
Mid (5003 117.6 (1.2) 168,9 (=3,1)  202.4 (-B.3) 29%5.9 (-8,9) 357.9 (~9,5)  363.5 (10.1)
High (50003 91,6 (=21.0) 126,9 (=25,4) 153.1 (=30.6) 209.1 (~35.6) 253,3 (-35.9) 278 (~15.8)
3. Food Consumption and Compound Intake — Recorded initially,
weekly through week 14, once every 2 weeks for the next
26 weeks, and every 4 weeks thereafter.
Results - Food consumption was significantly decreased in
males (approximately 9%) and females (approximately 12%)
in the 5000 ppm group at several time intervals when
compared to controls (see Table 4 below). Data were not
submitted on mean compound intake.
Table 4. Mean Food Consumption (g/animal/week)
and Percent Loss Relative to Controls
Week
! 5 13 26 22 8o 1os
177.0 203.9 196.5 184.6 193.4 187.1 183.1
177.9 (0.5  206.1 (1,00 195.1 (-0.7) 191.9 (4.0) 197.6 (2.2)  199.,3 (6.5) 185.5 (1.3
177.6 (0.3) 205.9 (1.00 197.7 (-0.6) 188,48 (2,0 196.8 (1.7)  199.9 (6.5) 186,5 (1.9
177.7 (0.43  194.9% (-4,4) 178,2% (-9.3) 190.8 (3.48) 187.3 (=3,2) 172.0 (-8.1)  133,3* (-28.0)
135.4 144,6 135,5 136.4 147 ,1 158,7 131,4
142.2% (5,00 151.3 (4.6) 135.2 (-0.2) 138.3 (1.4) 147,5 (0,3)  150.9 (-4.9) 148,1 (12,7
133.0 (=1.7) 148.8 (2,9) 131,0 (=3.3) 128.9 (~5.5 143,1 {-2.8) 149.7 (-5.7) 1411 (7.8
18003 (3.63 137.1 (=5.1) 118,7% (-12.4) 121.4% (11,0} 129.1 (=12.2) 138.2% (-12.9) 134,6 (2.2)




4. Ophthalmalogical examinations were not conducted.

5. Blood was collected at 3, 6, 12, 18, and 24 months from
10 randomly selected rats/sex/group via the orbital
sinus. Blocd was taken from the same animals that wvere
used for sacrifice and necronsy. The CHECKED (X}
narameters were examined.

a. Hematology

1<

Hematocrit (HCT)
Hemoglobi: (HGB)
Leukocvte count (WBC)
Erythrocvte count (RBC)
Platelet count
Reticulocvte count

Total piasma protein (TP)
Leukocyte differential count

Mean corpuscular HGB (MCH)

I Mean corpuscular HGB comc. (MC=CT)
Mean corpuscular volume {MCV)

<

26 2% 2 24 < M%<

Results - At 3 months, there were statistically
significant increases in platelet count in males at
5000 ppm and in eosinophils in males at 500 and 50C@
ppm. At 12 months, males in the 100 and 5002 ppm
groups exhibited statistically significant decreases -
in HCT, HGB, and RBC. Females in the 500 and 5000

ppm groups exhibited statistically significamt
decreases in HGB. At 24 months, males in the 500 zmd
5000 ppm groups exhibited a statistically sigmificamt
decrease in HCT. HGB was also significantly decreased
in males in the 5000 ppm group. The differences
listed above were sporadic, did not appear to be
dose-related, and were not of significant magmitude

to be of biological importance.

Hh, Clinical Chemistry

X X
“Electrolytes Other
X} Calcium | Albumin (A)
Chloride
Magnesium
Phosphorus

X
Blood creatinine
X| Blood urea nitroge-=
X! Cholestercl
Potassium X! Globulins (G)
Sodium Xl Glucose
nzymes X{ A/G ratio

X

X

X

Alkaline nhosphatase | Total bilirzbin
Cholinesterase |

Creatinine phosphokinase

Lactic acid dehydrogenase

Serum alanine aminotransferase (SGPT)
Serum aspartase aminotransferase (SGOT)

Gamma glutamyl transpeptidase (GGT) . 353

| Direct bili=ubin
| Triglvcerides
| Total protein

e U R e b




Results - At 3 months, males and females exhibited
statistically significant increases in GGT and choles—
terol. 1In addition, males in the 5000 ppm group had
significant increases in total protein, albumin, anc
calcium. At 6 months, males and females had siganifi—
cant increases in SGT and cholesterol. At 12 months,
there were significant increases in cholesterol in
males and females in the 5000 ppm group. Females

also exhibited significant increases in GGT and total
protein. GGT was elevated in males in the 5000 ppm
group; however, it was not statistically significant.
At 18 months, males in the 500 and 5000 ppm group had
significant increases in alkaline phosphatase. Females
in the 5000 ppm group had significant increases in
total protein and albumin. There was also a non-
significant increase in GGT. At 24 months, males amd
females in the 5000 ppm group had an increase (not
significant) in GGT. Increases in GGT and cholester>l
in males and females are the only parameters considew=d
to be of biological significance (see Table 5 below).

Table 5. Clinical Chemistry Values

Group {(ppm) Cholesterol (mg/dL) GGT (IU/L)
Month 3 6 12 18 24 6 12 18 24

)

Males

Control (0) 52 70 88 113 148
Low (100) 52 69 109 105 123
Mid (500) 56 66 90 146 95
High (5000) 86* 109* 118* 144 134

BN
: B | I
K v

Females

Control (0) 68 74 88 100 87 1.1
Low (100) 68 87 84 72* 80 1.7
Mid (s500) 71 75 88 85 82 1.8
High (5000) 87* 105* 121* 109 100 4.1

*Statistically significant at p < 0.05.
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6. Urinalysis - Urine was collected from 10 randomly
selected rats/sex/group at 3, 6, 12, 18, and 24 months.
The CHECKED (X) parameters were examined.

X X

{E; Appearance X| Glucose

! 1 volume X| Ketomes

X} Specific gravity X! Bilirubin
‘x' pH X| Blood

tx Sediment (microscopic) Nitrate

X| Protein [X] Urobilinogem

Results — Males and females in the 5000 ppm group had
urine that was primarily amber at all sampling times,
whereas animals in the lower dose groups had urine that
was straw or yellow in color.

7. Sacrifice and Pathology - All animals that died amd that
were sacriticed on schedule were subject to gross patho-
logical examination and the CHECKED (X) tissues were
collected for histological examination. The (XX) organs
in addition were weighed in animals at the 12~ and 24-
mcnth sacrifices.

X X X
T Digestive ~ cardiovasc./Hemat. = Neurologic
X ]Tongue X |Aorta* XX|Brain*
X {salivary glands* |XX|Heart* X |Periph. nerve*
X {Esophagus* X |Bone marrow* X |Spinal cord (3 lew=ls ~*
X |Stomach* X |Lymph nodes* XX{Pituitary*
X {Duodenum* XX|Spleen* X |Eyes (optic n.)*
X {Jejunum¥* XX| Tnymus* Glandular
X {Ileum®* Urogenital XX|Adrenals*
X {Cecum™ XX| Kidneys* Lacrimal gland
X {Colon* X |Urinary bladder* X [Mammary gland*
X |Rectum™ XX| Testes™* X |Parathyroids*
XXjLiver* Epididymides XX|Thyroids
Gallbladder* X |Prostate Other
X |Pancreas?* X |Seminal vesicle X |Bone*
Respiratory XX|Ovaries X |Skeletal muscle*
X |Trachea* X |Uterus* X |Skin
XX|Lung* X |Vagina X |All gross lesions

and masses

a. Organ Weight - At the 12-month and terminal sacrificss

there were several statistically significant increases
in organ weight or relative organ to body weight or
organ to brain weight ratios (see Table 6). One
finding of significance was the liver weight change.

At the 12-month sacrifice,

the liver/body weight

ratio was increased (36%) in males in the 5000 ppm gzoup-

57
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The liver body weight and brain weight ratios were
significantly increased by 15 and 28 percent, respec-
tively, in females in the 5000 ppm group. A second
finding of significance was increases in thyroid
weight and thyroid body and brain weight ratios at 12
months. Males in the 5000 ppm group exhibited statisti-
cally significant in-reases of 50, 62, and 48 percent,
respectively, in the right thyroid weight and right
thyroid body weight and brain weight ratios. Females
in the 5000 ppm group exhibited significant increases
of 6 and 42 percent, respectively, in the right
thyroid weight and thyroid body weigit ratio. Males
in the 5000 ppm group also had a significant increase
(35%) in the left thyroid body weight ratio. Thyroid
weight and thyroid body and brain weight ratios were
not significantly increased in animals in the test
groups at terminal sacrifice. ‘

Table 6. Organ Weights and Organ Weight Ratios

12-Month Sacrifice

Males (ppm) Females (ppm} -
Parameter 9 loo 500 5000 | 3 100 500 5000
' .
Liver Weight (g) 18.6 20.2 22,3 22,9 | 10.8 10.4 10.8 .o,
Liver/Body Weight 2,61 2.65 2.85 3.54 ] 2.45 2.37 2.58 3.36
(% x 100) |
Liver/Brain Weight (%) 8.46 9.45 10,0 10,5 | 5.47 5,27 5,51 5.65
|
Rt. Thyroid Weight (g) .018 020 .020 .027" | .016 014 .016 .0111
Rt, Thyroid/Body Weight  .0026 .0027 .002%5 L0042 | ,0036 .0032 L0037 0051
(% x 100) Il
Rt, Thyroid/Brain Weight .0085 .0095 .0089 0126 | L0081 0071 L0079 0087
§3) !
|
L. Thyroid Weight (g) .018 .018 .019 023 | .026 .015 013 013
L. Thyroid/Body Weight .0026 .0024 L0024 0035 | .0059 .0033 .0031 L0041
(% x 100) ]
L. Thyroid/Braln Weight  .0083 .0084 .0085 o106 | L0129 0074 .0066  .0069
$3) |
Terminal Sacrifice
Liver Weight (g) 18.8 17.2 19.5 19.0 | | 11,7 12,1 12,0 5.9 ,
Liver/Body Weight 3,05 2.40 2,76 3.78 i 3.27 2.36 2.52° 3.7
($ x 100) i
Liver/Brain Weight (%) 8.64 7.79 8.88 8.81 | s.58 6,18 6.12 7.16

-~

1
Statistically significant at p < 0.05,
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b. Gross Pathology - At 12 months, there was an increase
in the incidence of accentuated liver lobular patterm
in males in the 500 and 5000 ppm group and diffusely
dark adipose tissue of males and females in the 5008
ppm group. In animals that died or were sacrificed
moribund prior to termination, there was an increase
in the incidence of light focal areas of the lung im
females in the 5000 ppm group and diffusely dark
thyrcids of males and females in the 5000 ppm group.
At terminal sacrifice, there was an increase in
diffusely dark thyroids in males and females in the
5000 ppm group and generalized icterus in males and
females in the 5000 ppm group (see Table 7 below).

Table 7. G. ss Pathology and Percent Incidence (%)

Interim Sacrifice

Mzles (ppm) Females (ppm}
tesion [ 100 500 P lc 50 =0
Liver-accentuated 3710 (30) 3/10 (30) 6710 (60) 8710 (80) ; 2710 (20 1/10 (1) 0/10 [+7/21 S
lobular structure i
Adipose tissue-dark 0/10 0/10 0/10 2710 (20) : 0/10 0/10 /10 &40 (60)
Thyroid diffusely 0/10 0/10 0/10 10710 (100); 0/10 0/10 0/10 10/ (1061
dark !

Died/Moribund Sacrifice

Lung-1ight 0/36 0/34 0740 o/37 f or32 0/27 1/32 (3.2) 6&/24 (25)
focal areas i
]

Tryroid-diffusely 0/36 1/34 (3,00 1/33 (3.0) 24740 (60) | 0/32 0/27 1/31 (3.,2) 16424 (67)
dark i

Tarminal Sacrifice

Thyroid-diffusely  0/19 0/21 1/22 (45) 18715 (93) | 0/23 0/28 0/24 3131 (120)
dark i

| ,

Generalized 0/19 o/21 0/22 1715 (6, 7] 0/23 0/28 0/24 11731 (3%)
icterus i

c. Microscopic Pathology

1) Non-neoplastic - At the 12-month interim
sacrifice, in those animals dying or sacrificed
moribund and at terminal sacrifice, there was an
increase in pigmentation of the follicle cells

-11~-
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/////// accompanied by varying degrees of colloid
- depletion and discolored colloid im the thyroids
of males and females in the 500 and 5000 ppm
groups (see Table 8 below). The overall incidence
of thyroid follicular cell hyperplasia was
increased in males and females in the 5000 ppm
group.

Table 8. Non-neoplastic Microscopic Pathology and Percent
Incidence (%)

Males (ppm) 1 Females (ppm)
Lesion 0 100 500 D00 | ] 100 500 5000
imterim Sacrifice
Thyroid- 0/10 0/10 </10 16710 €100)]| o0/10 o/10 c/10 10710 (100
pigmentation of |
follicle cells |
|
, Thyrold-discolored 0710 0/10 0/10 9/10 ¢90) | 0/10 0/10 0/10 10710 (1002
i colloid i
| .
Thyroid=follicular 0/10 0/10 0/10 /10 ¢€10) I 0/10 0/10 Sf10 3710
cell hyperplasia |
Deaths amd Umscheduled Sacrifices
Thyroid-~ 0/36 0/34 2/33 (8.1) 35/4&0 (88) I 0732 0/37 1/31 (3,0) 22/24 (92}
= pigmentation of |
= follicle cells ]
= |
Thyroid-discolored 0/36 0/34 0/33 29740 (73) | 0/32 0/37 Q/31 15/24 (533
collolid |
|
Thyroid follicutar 3/36 (8.,3) 3/34 (8.,8) 0/33 4/20 €310) | 8/32 (2% 9/37 (24) 8/31 (26) 5/28 (21)
cell hyperplasia |
“erminal Sacrifice
Thyroid- 0/19 0/21 1/22 (4.5) 15/1% ¢100)] 0/23 0/28 0/2¢ 31/31 (1003
pigmentation of |
follicle cells ]
|
Thyroid-discolored 0/19 0/21 0722 16735 (87)y | 0/23 0/23 0/24 7731 (35)

colloid ]

| .
Thyroid folticular 4/19 (21) 4/21 (19) 4/22 (18) 5/3%5 (40) I 2/23 (8.7) 1/28 (3.6 3724 (13) 5/31 (19
- ’ ’ cell hyperpiasia ]

2) Neéglastic - There was an increased incidence of
follicular cell adenoma in males and females in
the 5000 ppm group. The: increase were not

-12- ' bl




Lesion

Follicular cell
- Hyperplasia

- Adenoma
- Carclinoma

D.

009525

statistically significant. It was also noted
that only one case of follicular cell carcinoma
occurred in the study and was present in the male
5000 ppm group. (See Table 9 below for the total
incidence of thyroid follicular cell hyperplasia,
adenoma, and carcinoma.)

Table 9. Thyroid Lesions Day 0-Termination and Percent
Incidence (%)

Mzles (ppm) Females (ppm)

|
a 100 500 5000 | o 100 500 5000
|

|

7/65 (10,8) 7/65 (10.8) 4/65 (6.2) 11/65 (16.9)| 2/65 (3,1) 1/65 (1.5) 3/65 (3.13 8/65 (12.33)

!

3/65 (4.6) 2/65 (3.1)  3/65 (4.6) 8/65 (12,3)} 1/65 (1,5) 1/65 (1.5) 1/65 (1.5} 7/65 (10.2)
; |

0/65 0/65 0/65 1765 (1,5) | 0/65 0/65 0/65 C/65

Discussion:

Survival of males in the 5000 ppm group was slightly
decreased. Body weight gain of males and females in the 5000 -~
ppm group was reduced when compared to controls at all time
intervals. Body weight gain of males and females in the 3000
ppm group was reduced by 10.7 and 25.4 percent, respectively,
at week 13, when compared to controls. Food consumption was
significantly decreased in males and females in the 5000 pom
grocup at several intervals. At week 13, food consumption of
males and females in the 5000 ppm group was decreased by 9.3
and 12.4 percent, respectively, when compared to controls.
Hematology was not affected by administration of the test
material. Gamma glutzmyl transferase was significantly
increased in males and females in the 5000 ppm group at 3 znd
6 months. Cholesterol was increased in males and females in
the 5000 ppm group at 3, 6, and 12 months. Gamma glutamyl
transferase was also increased (but not significantly) at 24
months. The urine of males and females in the 5000 ppm group
was amber in color compared to straw or yellow color of amimals
in all other groups. This was probably due to the disposition
of the yellow pigment in the test material. The liver to
body weight ratio was increased at 12 months in males in tae
5000 ppm group. At terminal sacrifice, the absolute weight
of the liver was significantly increased in males and females
in the 5000 ppm group. In addition, the liver body weight
and brain weight ratios were significantly increased in
females in the 5000 ppm group. There was also an increase in
the absolute thyroid weight and thyroid body and brain weight
ratios in males in the 5000 ppm group at the 12-month interim
sacrifice. Females exhibited an increase in the thyroid body

-13~
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weight ratio at 12 months. Although significant increases in
thyroid weight or body and brain weight ratios were not observed
at terminal sacrifice, the increased thyroid weight was probably
related to administration of the test material since the thyroid
appears to be a target tissue when examined microscopically. At
12 months, there was an increase in the incidence of accentuated
liver lobular pattern in males in the 500 and 5000 ppm groups.
However, this macroscopic lesion was not present at an increased
incidence in females at 12 months or in males and females at
terminal sacrifice. This observation did not correspond to
microscopic pathology and is probably of little biological
significance. Dark adipose tissue was observed cnly in females
in the 5000 ppm group and was probably treatment-related. A
generalized ictserus was observed only in males and females in the
high-dose group. The incidence was much higher in females (35%)
than in males (6.7%). At the interim sacrifice, the thyroids of
all 10 males and 10 females in the 5000 ppm group were diffusely
dark. Most of the animals in the 5000 ppm group had diffusely
darkened thyroids at terminal sacrifice and in animals that were
not sacrificed on schedule. A few animals in the 100 and 500 ppm
group {(approximately 3%) had diffusely dark thyroids. The
majority of the males and females in the 5000 ppm group had
pigmentation of the follicular cells of the thyroid and
discolored colloid in the thyroid. A few animals in the 500 ppm
group had pigmentation of the follicular cells of the thyroid.
There was an increase in follicular cell hyperplasia of the
thyroid in males (11/65; 17%) and females (8/65; 128%) in the 5000
ppm group when compared to males (7/65; 11%) and females (2/65;
3%) in the control group. Follicular cell hyperplasia 4id not
appear to be significantly increased in males and females in the
100 and 500 ppm groups. The incidence of follicular cell adenoma
was increased in males (8/65; 12%) and females (7/65; 11%) in the
5000 ppm group when compared to males (3/65; 5%) and females
(1/65; 2%) in the control group. The increases were not
statistically significant. Follicular cell carcinoma occurred in
one male in the 5000 ppm group and may be related to treatment.

i

The sponsor should address the apparent discrepancy in
survival data as noted in this review. The historical control
dara are attached.

[The MTD was achieved as indicated by decreases in body
weight gain and slightly increased mortality in males in the 5000
Ppm group.]
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TABLE 3

HISTORICAL CONTROL DAE
FOR THYROID NEOPLASMS IN
SPRAGUE-DAWLEY RAT

LETON WISCONSIN, INC.
PR s 1990)
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TABLE 4

HISTORICAL CONTROL DATA
FOR THYROID LESIONS IN THE
SPRAGUE-DAWLEY RAT

HAZLETON WASHINGTON
(1985-1990)
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HISTORICAL CONTROL DATA
FOR THYROID NEOPLASMS IN THE
SPRAGUE-DAWLEY RAT

CHARLES RIVER LABORATGRIES
(1977-1985)




) CHARLES RIVER CD® RAT, MALE: 24 MONTHS

TABLE 4 Continued

# EXAM.

SUMMARY OF NEOPLASTIC LESIONS
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TANE 2 -~ Confinwed
SUMMARY OF NEOPLASTIC LESIONS
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LOCATION & TUMOR S EXANM. 7 TUMOR PERCENT RANGE
AL SYSTEM
SKELETAL MUSCLE s
790
 § 6.1 G111
RESPIRATORY SYSTEM
TRACHEA 758
LUNG b1z
CIRCULATORY SYSTEM
HEART 77
endocardial sarcome 1 01 G-I1D
SALIVARY GLAND 38
ESOPHAGUS 06
78
adenocRrtinoms 1 0.1 G-111
basal cell carcicoma 2* 02 022D
lsiomyoma 1 0.1 G- 118-
lsiomyossrcoma 1 02 13
SMALL INTESTINE 18
lciomyoma 1 0.1 ¢-1n3
3 1 0.x ¢-n3
LARGE INTESTINE 576
il 1 01 0= 13
LIVER £80
ic nodules 12 14 (3
liver nodxie 23 28 [ 0]
nodulsr Mepstocelisiar proliferstion 4 0s G20
hepatoceiialar sdeasome 2 02 -3
hepatoceiiular carcinoma is 1.2 [ 2 ¥ 3
bepatoma 2 a2 c-N1.3
cholangioms 1 0.1 [: 29 & ]
cholasgiocercinoma 1 o G-13
hemangiosarcoma 1 o3 G213
PANCREAS (EXOCRINE) 3
(NOS5) 1 0x G112
PANCREAS (ENDOCRINE) £33
islet ozl adenoma $ os 0~ 4D
islet cefl carcinoma [ 07 -3
islet cell raznor 4 Y] 613
URINARY SYSTEM
KIDNEY F )
tobular ceil adenosa 1 0.1 o110
renal cell adenoma 1 0.1 ¢ 13
bemazgioma 1 o1 s-11
URINARY ELADDER 361
adesomatous polyp 1 0.1 o 1.4
. REPRODUCTIVE SYSTEM
OVARY t 15
granulosa cell tumes (NOS) 6 03 033
granulosa ceil nomor (5) 2 02 G 14
fibroms 1 01 613
fibrossrcoma 1 0.3 o 11
UTERUS 513
endometrisl gromal polyp » 43 1.3-122
sdenoms (NOS 2 02 G- 13
sdenocercisoms (NOS) 1 01 6~ 1.4
endometrial carcinome 1 01 o 10
carcinocan ta site 1 0.1 G- 138
ldomyoma 2 02 G- 13
lelomyossrooma 4 oS G-21
hemsngioma 2* 02 022
endosnetrial sarcoma 1 0.1 G~ 1.0
sarcoma. undifferentiazed 1 0.1 - 12
sarcoms (NOS) 1 0.1 o~ 11
ENDOCRINE SYSTEM ]
PITUITARY GLAND 35S
adenoma (NOS) ;] 57.0 9w
clesr cell adenoma 1 0.2 6~ 10
adenocarcinoma 52 60 0-38.7
carcinoma (NOS) [ 0s [ 2. ¥ 3
THYROID GLAND 9
folliculsr ceil adenoma 4 0s s 18
follicular cell carcinoma 11 13 G- %3
C-ceil sdenoma k” 3 43 [ X-K
medullary carcinomna 10 i2 G~ 40
sdenoma 3 03 622
carcinoma, undif. Lo [ Y o 36
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TABLE 7
EXPANDED TABLE GF TESTICULAR TUMORS N
CD® RATS: 24 MONTHS
GROUP
TUMOR A B C D E F G B I 3 =2
N= 80 80 8 715 75 100 9 S5 8 IS °F
[ interstitial cell tumor (B) - — 2 2 2 6 4 — —- 9 &
interstitial cell tumor (M) et T e SR S
interstitial cell tumor (NOS) 3 T e e wm = - 5 g — -
§ -
' TABLR &
H
DPANDED TASLE GFf THYROID TUMORS Bi
CD® RATS: 24 MONTHS
MALE -
GROUP
TUMOR A B C D E F G H 1 3 E
N= 78 8 8 75 71 100 90 S3 85 TS =
follicular cell adenoma - 1 1 2 ] = = = - 4
follicular cell carcinoma 1 - 2 - - - 2 7 3 z
C-ceil sdenoma < 3 - 4 2 1 § - - - s =
medullary carcinoma — 1 - 1 - 7T - e e - -
carcinoms, undifferent — . e e e e 8§ = - - -
sdenoma, (NOS) - -_ = - - 5 = = = -
FEMALE
GROUP
TUMOR A B € D E F G H 1 3 E
N= 7 80 8 7% 74 9% 9% 55 8 T3 -
follicular cell adenoma 1 - ] = = = - 1] == - 1
follicuiar cell carcinoma _ = = = s i - b 4 - -
Cell adenoma i i 1 4 3 § — = - 8 0
medullary carcinoma - - 2 3 2 kR
carcinoma, undifferent. _— - = e e - § = = - -
| = = e = - 2 - = = -
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DATA EVALUATION REPORT

STUDY TYPE: 2-year onco - rat(male)(83-5) TOX. CHEM NO: 454BB
PC No.: 108501
TEST MATERIAL: Pendimethalin MRID NOQ.: 420278-02

SYNONYMS: AC 92,553

STUDY NUMBER: HLA 362-191

SPONSOR: American Cyanamid

TESTING FACILITY: Hazleton Laboratories America, Inc. Rockville, Maryland

TITLE OF REPORT: Effects of chronic dietary administration of AC 92,553 on the
function and structure of male rat thyroids.

AUTHOR(S): D.E. Bailey
REPORT ISSUED: 9/10/91

CONCLUSION: NOEL systemic < 1250 ppm (51 mg/kg/daz;)

LEL < 1250 ppm based on non-neoplastic thyroid follicular cell changes and
increased liver weight. In addition there was an increase in thyroid weight amd
non-neoplastic liver pathology at 2500 ppm and above. There was a decrease
in body weight gain at 3750 ppm. At 5000 ppm (213 mg/kg/day) GGT and
total cholesterol were increased.

Thyroid function NOEL = 3750 ppm (154 mg/kg/day)(not definitive).

LEL = 5000 ppm based on a TSH increased.

Thyroid pathology NOEL < 1250 ppm.

LEL < 1250 ppm based on decreased colloid and increase of cysts. At 2500
ppm (103 mg/kg/day) there was an increase of pigment and hypertrophy of
follicular cells. At 375G ppm and above there was also hyperplasia. Thyroid
follicular adenomas were increased at 5000 ppm.

Male Sprague Dawley (Crl:CD(SD)BR) rats were exposed to 0, 1250, 2500, 3750 or 5000
ppm (approximately O, 51, 103, 154 or 213 mg/kg/day) in the diet for up to 2 years.

Classification: core-supplementary, does not satisfy the guideline requirements for a
chronic/oncogenicity rodent study due to the study design and purpose of this study.

Special Review Criteria (40 CFR 154.7) - There is an increase in male thyroid tumors.

(47
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Pendimethalin Chr/onc-2 yr rat 2
A. MATERIALS:

1. Test compound: Pendimethalin (AC 92,933). Description - yellowish-orange solid, Lot
# - AC 5213-72A, Purity - 92.6%, stored in ambient conditions.

009525

2. Test animals: Male, Species: Rat, Straim: Sprague Dawley (Crl:CD(SD)BR), Age: 36
days old, Weight (range): 121.9-169.5 gm, Source: Charles River Labs, Portage,
Michigan. Acclimatization: 1 week. Amimals were individually housed in
environmentally controlled rooms.

B. DY DESIGN:
1. Animal assignment
Animals were assigned by a computer generated weight randomization program to

the test groups as noted in table 1. Amimals were exposed to the test commpound in
the diet daily for 2 years.

TABLE 1 Experimental desi y
Test ppm in weeks on diet for interim

andl final sacrifices
Group diet 1 13 26 39 52 104
1 Cont. 0 15 15 15 15 15 50
2 Low (LET) 1250 15 15 15 15 H 50
3 Mid 1(MDT1) 2500 15 15 15 15 15 50
4 Mid 2(MDT2) 3750 15 ~ 15 15 15 15 50
5 High (HDT) 5000 15 15 15 15 15 50

2. Compound/diet preparation

Pendimethalin/diets were prepared weekly. Adjustment was made for purity.
Compound was crushed in a mortar and pestle then premixed in a blender with
about 200 grams of feed. This was added to additional feed in a mixer resulting in
the final test diet. Prior to the study samples of the 1250 and 5000 ppm test diets
were taken at preparation, and 7 and 14 days and submitted to the sponsor for
analysis. All levels were sampled weekly.

Results - Stability, homogeneity and concentration appeared to be adequate based on
data presented in the study.

3. Animals received food (Purina lab rodemt chow #5002) and water ad libiturm.
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4. Statistics - The procedures utilized in analyzing the numerical data are in attachment 1
taken from the study report.
5. Signed GLP and quality assurance statements are present.
. METHODS AND RESULTS:

1. Observations - Animals were inspected at least twice daily for signs of toxicity and
mortality. Detailed observations were made weekly.

Toxicity/Mortality (survival) - Survival did not appear to be affected by treatment
with 52, 36, 40, 36 and 40% survival for controls to the high dose.
Signs of toxxcxty were sporadic, not dose related and were not considered treatment
m—— related. Urine in treatment groups was slightly orange to darker orange/brown.
This was probably due to the test material (metabolites).

2. Body weight - Animals were weighed weekly.

Body weight gain for the 104 weeks of the study are decreased 8, 14, 21 % for the
2500, 3750 and 5000 ppm groups, respectively, when compared to controls. As can
be seen in table 3 (table 3B taken from the study report) weight gain is statistically
decreased in 2500 ppm and above. However, this statistical decrease is only greater
than 10% of conirols at 5000 ppm (15 - 36 % throughout most of the study), and at
2500 ppm (11 %) and 3750 ppm (25%) after week 39 for the rest of the first year.

TABLE 3 (taken from the study report)

TABLE JB
MEAN BODY WEIGHT CHANGE (G} HLA 2B2131
CHRONIC OIETARY OF AC 92,553
GROUP AND
DOSE LEVEL WEEK
(PPM) 0-1 0-13 0-26 O-33 o - s2 0 - 1re
MALES
1 MEAN  60.3 406 5 512 3 568 9 625 S 558 S
S.D 5.17 42 63 53 46 75 39 81 S1 104 10
.c00 N 125 110 95 20 65 26
2 MEAN  61.1 397.2 505 9 565 2 614.9 569 4
SD 5.56 45 27 S7 35 63 14 81 90 130 41
1250.000 N 125 109 34 79 63 18
3 MEAN S56.4% 386.1% 488 2% sa1 8 592 1* 5113
SD. 6 11 39.01 49 53 S7 .96 71 S3 128 11
2500.000 N 125 110 94 79 64 21
4 MEAN 43 4% 374 0% 4720% s267* se3 1t asio
SD. 316 34 64 ' 49.10 58 72 73 52 115 63
3750.000 N 125 110 94 79 /64 19
s MEAN 44 9° a8 7% 446 2% 432 4® 528 4% 439 2"
S D 766 . 33 36 46 27 49 13 57 80 129 34
5000 000 N 125 110 as 79 . 64 20

* Sigmificantly different from control value, p < 0.05. 75
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‘ 3. Food consumption and compound intake - Food consumption was measured weekly.

Poqd f:onsm.nption (g/animal) (see table 4 taken from the study) was decreased
. statistically in the 5000 ppm group from week 1 - 26, in the 2500 and 3750 ppm

groups from week 1 - 13. None of these decreases were ter than 8 %and were
therefore probably not related to treatment. o= o

i TABLE 4 (taken from the study report)

TABLE 48 HLA 36219%
MEAN TOTAL FOOD CONSUMPTION AND STANDARD DEVIATIONS (G}
CHRONIC DIETARY OF AC 92,553

- o e -—-‘---------—-_-—_----_----_----_--_----------------------_

GROUP AND
DOSE LEVEL WEEK
{PPM) 1 1 - 13 1 - 26 1 -338 1-52 1 - ice
- MALES
) 1 MEAN 161 3 2388 7 4693 4 6963 4 9312 7 18598 6
SD. 21 52 126.91 272 85 403 GO S5! 66 337 99
000 N 124 70 55 39 32 7
2 MEAN 182 3 2372 6 4e87 9 7035 2 9382 2 18731 3
SD. 9.83 131.56 251 63 351 36 518 10 706 35
1250 000 N 123 70 53 as 29 2
3 MEAN 157 8 23166 * 4624 1 6986 0 9373 8 18436 O
SD. 20 72 13976 294 13 399 83  539.41 1453 53
2500.000 N 99 74 58 a2 31 3
4 MEAN 151 9 * 2266 2 * 4582 7 6948 3 9234 3 19134 &
s D 18 69 144 71 298 16 426 73 621 13 436 87
3750 000 N 68 43 33 28 21 3
s MEAN 146 8 * 2220 6 * 4510 8 * 6806 5 9073 8 18009 2
s D 21 69 122 %5 373 49 413 35 471 35 1703 St
S000 000 N 65 a 32 s 1z 2

* siguificantly differeat from coatrol value, p < 0.05.

Compouqd intake - based on body weight and food consumption was presented in
ranges ?vnh the highest consumed dose during the first 2 weeks of the smdy,
Qecr&sl{lg for the next 14 weeks and plateauing for the remainder of the study. The
time weighted average (calculated by the EPA reviewerjare presented in table 5.
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TABLE 5 Compound Intake - Time Weighted Average (mg/kg/day)

Concentration in Diet 1250 2500 3750 5000
(ppm)
Dose week 1-13 8s 168 211 338
week 1-104 51 103 154 213
4. Ophthalmological examination - This was not mentioned

5. Blood was collected from the 15 rats (fasted) scheduled for interim (weeks 1, 14, 27,
40, 53 and 104) and terminal sacrifices for clinical analysis (hematology was not
performed). The CHECKED (X) parameters were examined.

a. Hematology not performed
b. Clinical Chemistry - general

<
<

Electrolytes: Other:

X| calciunm=* X| Albumin*

X| Chloride* Blood creatinine*
Magnesium* X| Blood urea nitrogen%
Phosphorous* X| Cholesterol#*

X| Potassium* X| Globulin and A/G ratio

X| Sodium* X| Glucose*

Enzymes X| Total (and direct) bilirubin

X] Alkaline phosphatase (ALK) X| Total serum Protein (TP)=*
Cholinesterase (ChE) Triglycerides
Creatinine phosphokinase#* Serum protein electrophoreses

X| Lactic acid dehydrogenase (LAD)

X| Serum alanine aminotransferase (also SGPT) *

X| Serum aspartate aminotransferase (also SGOT)*

X| Gamma glutamyl transferase (GGT)

Glutamate dehydrogenase

* Required for subchronic and chronic studies

Results - There was an increase in serum total cholesterol and GGT at most ime
points in the 5000 ppm group (see table 6). Statistical changes at other doses and in
other parameters were probably not treatment-related since they only occurred at
sporadic time points, were not dose related or were within the normal range for this

species.
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TABLE 6 Selected clinical chemistry values for week 40
r Parameter O ppm 1250 ppm 2500 ppm 3750 ppm 5000 ppm
Tot. Chol. 67 110* 104> 115%| 142*
(mg/dl)
GGT (U/L) 1 1 2 2 3=
*p > 0.05
c. Clinical Chemistries - Thyroid function

In addition to the above the following thyroid function tests were also performed
at weeks 1, 14, 27, 40 and 53:

triiodothyronine (T3)

reverse T3 aT3)

thyroxine (T4)

= thyroid stimulating hormone (TSH)

Free T3 and free T3 were also determined at week 53.

Results - Attached table 6A from the study report presents the thyroid function

data.

- TSH (5000 ppm) was statistically increased (%) at 1 and 14 weeks of the
study. Subsequent time point values, although increased were not statistical.

- T4 and free T4 (5000 ppm) were only statistically depressed at 53 weeks
although there was evidence of depression at other time points. T4 was also
decreased (p<0.05) in the 2500 1. m group at 40 and 53 weeks but not 3750
ppm. It was increased however in the 3750 ppm group at 27 weeks.

- Changes in T3, rT3 and free T3 did not appear to be related to treatment since
they were sporadic with regard to dose or time, or were of a small magnitude.

6. Urinalysis - not performed

7. Sacrifice and Pathology

Fifteen rats selected at random were sacrificed at each of the following times:weeks
1, 14, 27, 40 and 53. The remainder were sacrificed at 104 weeks. All animals
the- (ied and that were sacrificed on schedule were subject to gross pathological
examination. Livers were weighed following trimming and thyroid/parathyroids
were trimmed and fixed prior to weighing. The following tissues were preserved n
10% neutral-buffered formalin, and processed for histologic examination:

g

(5

N7,
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Thyroid/parathyroid
Liver
Gross lesions
a. Qrgan weight - As can be seen in table 7, absolute thyroid weight is consistently
increased in males treated with 2500 ppm and above. Statistical significance

however is apparent only at 14 and 26 weeks. Relative thyroid weights are
statistically significant throughout most of the study at 3750 ppm and above.

TABLE 7 Organ weight - Absolute Thyroid (g)*

Week H 0 ppm 1250 ppm | 2500 ppm | 3750 ppm | 5000 ppm ﬂ
1 022 .020 025 024 022
14 026 .028 .030 032+ .032=
(15%) (23%) (23%)
26 § .035 .038 .045* .048* .051*
9%) (28%) 37%) (46%)
40 .043 .049 .049 .050 .050
(14%) (14%) (16%) (16%)
53 .050 057 .057 .056 .060
(14%) (14%) (12%) (20%)
104 .054 .056 .132% .096° .085*
*p=>0.05

a Does not include unscheduled deaths and moribund sacrifices.
b Standard deviations for these values were very large.

TABLE 8 Organ Weight - Relative Liver (to body weight)!

Week 0 ppm 1250 ppm | 2500 ppm ; 3750 ppm | 5000 ppm

1 3.609 4.036* 4.298* 4.410* 4.815*

14 2.529 2.950* 3.117* 3.262* 3.622*

26 2.452 2.800* 3.042* 3.431* 3.620*

40 2.362 2.728* 2.777* 3.084* 3.518*

53 2.487 2.647 3.048* 3.382* 3.472*

104 2.771 2.992+ 3.460 3.789* 4.305*
P2 0.05

1 Do—e.s not include unscheduled deaths and moribund sacrifices.

-
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As can be seen in table 8, relative liver weight is increased in all groups at
almost all time periods. Absolute liver weight is also statistically increased (8 -
55%) in a dose related manner in all groups throughout most of the study.

b. Gross pathology

Changes in thyroid gross pathology were first noted at the 14 week sacrifice and
consisted of dark thyroid (2/15 rats) and enlarged thyroid (1/15 rats) at the high
dose. By 27 weeks these observations had increased in frequency and occurred at
2500 ppm and above. Eniz:ged livers were also noted in these groups. These
changes continued until term.

c. Microscopic pathology
Non-neoplastic lesions were observed in the thyroid and liver. In the thyroid
there was a treatment related increase in follicular cell hypertrophy, hyperplasia
and pigment, follicular cysts and a possible decreased colloid (see table 9).

TABLE 9 Select non-neoplastic thyroid follicular lesions (%)

Lesion 0 ppm 1250 2500 3750 5000 ppm
ppm ppm ppm
Hypertrophy 8 17 34
Hyperplasia 0 0 0 2 2
Pigment 53 54 66 73 71
Colloid 2 4 5 7 16
decreased
Cysts 0 3 3
Colloid
increased
N = 120, 116, 119, 120, 119 for controls to high dose (total animals examined for the
study.

BOLD - most likely treatment related increase.

The following discussion of the individual thyroid follicular lesions is supported
by table 12 at the end of this DER.

Hypertrophy increases occur as early as 1 week in the 2500 ppm (and above)
group with a dose related response. Although the response appears to
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temporarily diminish by week 26, there is a strong response by week 104 in the
same treatment groups.

Hyperplasia increased only slightly at 3750 and 5000 ppm. Due to the low
incidence it is difficult to characterize it as to time on study.

Pigment does not occur in any animals until week 26. At this time it occurred in
all groups including controls. However, there was a marked increase at 3750
ppm and 5000 ppm (40%, 40%, 47%, 100% and 100% for controls to high
dose). At week 40, the 2500 ppm treatment animals were also 100 % affected.
By week 53 almost all animals in all groups had pigment in the thyroids
@ncluding controls).

Decreased colloid occurred sporadically throughout the study 7%, 33%, 33%,
33% and 80 % for controls to high dose). As the study progressed the incidence
decreased and the lowest dose affected increased. By 53 weeks there were no
cases.

Cysts did not occur in any control animals. Increases were present in all treated
groups. The low dose animals were not affected until 53 weeks. They occurred
sporadically in higher doses as early as 26 wecks, however.

Increased colloid was present in all groups and occurred sporadically throughout
the study (1%, 1%, 1%, 3% and 2% for controls to high dose). It is difficuit to
determine if this effect is treatment related.

In the liver there was a treatment related increase in eosinophilic and basophilic
foci of cellular alteration, hepatocellular enlargement and hepatocellular
intracytoplasmic eosinophilic inclusions in groups at 2500 ppm and above. There
was also an increase in periportal vacuolization at 3750 ppm and 5000 ppm (see
table 10). :

The incidence of eosinophilic cellular alteration is comparable among control and
treated groups up to 52 weeks. At 104 weeks the incidence is increased at 2500
ppm and above (15, 22, 40, 67 and 40 % for control to high dose).

The incidence of basophilic cellular alteration is increased at 2500 ppm and
above for unscheduled deaths and is also increased at 104 weeks.

Hepatocellular enlargement increased as early as 14 weeks in the 5000 ppm
group, 26 weeks in the 3750 ppm group and 40 weeks in the 2500 ppm group.
This lesion does not occur in the control and 1250 ppm groups.
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The incidence of hepatocellular intracytoplasmic eosinophilic inclusions is
observed as early as 26 weeks in the 3750 ppm and 5000 ppm groups and 40
weeks in the 2500 ppm group. This lesion is not observed in the 1250 ppm and
controls.

By 14 weeks and clearly by 26 weeks, there appears to be a dose-related increase
in the incidence of periportal vacuolization at 3750 ppm and above.

TABLE 10 Select non-neoplastic liver lesions in per cent

Lesion O ppm 1250 ppm | 2500 ppm { 3750 ppm 5000 ppm
Eosinophilic cellular 6 3 10 10 12
alteration
Basophilic cellular 6 9 21 18 18
alteration
Hepatocellular 0 0 5 14 18
enlargement
Intracytoplasmic 0 0 3 16 28
inclusions
Periportal 2 0 0 7 16
vacuolization .

= 123, 124, 125, 125, 123 for controls to high dose (total animals examined for the study.

BOLD - most likely treatment related increase.

Neoplastic lesions (Thyroid follicular cell adenomas) are presented in table 11.

TABLE 11 Thyroid Tumors in Male Rats

0 ppm 1250 ppm 2500 ppm 3750 ppm 5000 ppm

Follicular cell 4/90(4)** 7/85(8) 7/88(8) 6/89(7) | 15/89(17)**
adenoma’

Follicular cell 1/60(2) 1/54(2) 4/58(7) 3/59(5) 2/59(3)
carcinoma®

Follicular cell ' 5/90(6)** 8/85(9) 11/88(12) 9/89(10) | 17/89(19)**

tumors
[ Denominator represents amimals at nisk, survivors after occurrence of first tumor.

Adenoma - first tumor ar week 27.
2 Carcinoma - first tumor at week 67.
Trend noted at controls, pair-wise comparison noted at dose group
** 5 < 0.01
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The treatment related thyroid tumor response is limited to the 5000 ppm grougp
and consists solely of follicular cell adenoma. This is consistent with an earfiger
rat oncogenicity study.

Historical control data are attached to this DER.

DISCUSSION

This was a well conducted and reported study. The treatment levels were mg/kg/day-in
the diet. Body weight gain was decreased greater than 10 % from 3750 ppnn. The
decrease in food consumption was minimal and probably not related to treatmment.

Clinical chemistries (other than thyroid tests) that appeared to be affected by treatment
included total cholesterol, increased at all dose levels and GGT, increased at 2500 pprm
and above. The cholesterol increase is statistically significant, especially at tae 5000 pppm
dose. GGT is increased slightly from 2500 ppm and above and may be related to
treatment.

The thyroid function test results were not as conclusive as those obtained in z 92 day
study. One explanation for this is the age of the rat at initiation of treatment. The T day
study started with 13 week old rats while those in this study were only 5 weeks old. TSH
does however appear to be increased at 5000 ppm. Liver weight is increased at all duses
and thyroid is also increased statistically from 2500 ppm and above. There is evidemces of
thyroid follicular effects (histologically) at all doses (decreased colloid and increased
cysts). Pigment and hypertrophy of the follicular cells occurred at 2500 ppnr.
Hyperplasia was present to a limited extent only at 3750 and 5000 ppm. Thyroid
follicular cell adenomas were increased only at 5000 ppm. Carcinomas were not
increased. The earliest adenoma was observed at 26 weeks in the control group.
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TABLE 12 Select Non-neoplastic Thyroid Follicular Lesions (%)

[ LESION

PPM
Week

3750

I Hypertrophy

Cysts

N

COPLEY,PC6\PENDIMET\CHR1.RAT,2/26/92

Hyperplasia

1
14
26

53

14
26
40
53
104
ub

Colloid decreased

1
14
26
40
53

104
UuD

1
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104
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0
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0D - animals found dead of sacrifices morbun,
N = 15 for weeks 1, 14, 26, 40 and 53
= 26, 18, 20, 18, 20 for week 104 (control to high dose)
N = 19, 25, 24, 27, 25 for UD animals (control to high dose)
BOLD - most likely treatment related increase.
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Page " is not’included in this copy.

Pages £ S “through 2-0 are not included.

The material not included contains the folldwihg type of
information: : : ~

__ Identity of product inert ingredients.
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DATA EVALUATION REPORT

Study Type: 92-Day Thyroid Functi~ n TOX Chem No: 454BB
Study - Rats (Related to PC No.: 108501
83-1, 83-~2, Study No. ,
HLA 6123-112) MRID No.: 420546-01

Test Material: AC 92,553, 92.6 percent pure

Synonyms: Pendimethalin, PROWL; g-(l-ethylpropyl)—B 4-dimethyl-
2,6-dinitrobenzenamine

tudy Number: T-0270

Sponsor: American Cyanamid Company
Princeton, NJ 08543

Testing Facility: Toxicology Department
American Cyanamid Company
Agricultural Research Division
Princeton, NJ 08543-0400

Title of Report: 92-Day Thyroid Function Study in Albino Rats
with AC 92,553

Author: Joel E. Fischer
Report Issued: August 5, 1991

Conclusions: NOEL < 100 ppm (4.98 mg/kg/day)
LEL = 100 ppm (based on decreases in T, and T4)

In addition, at 5000 ppm (245.4 mg/kq/day), there were
decreases in body weight, body weight gain, increases in TSH
levels, in absolute and relative thyroid weight and in the
incidence and severlty hypertrophy of thyroid follicular
epithelial cells. o% 1

Cclassification: Supplementary based on design and intent.




A.

B.

Materials

1. Test Compound - AC 92,553; Description:
crystals; Lot No.: 5213-72A; Purity:
Contaminamts: not reported.

orange-yellow
892.6 percent;

2. Test Animals - Species: rat; Strain: CD{Crl:CD(SD)];
Age: 13 weeks at start of feeding; Weight: males - 430
to 507 g, females - not tested; Source: Charles River
Breeding Laboratories, Inc., Wilmington, MA.

Study Design:

1. Animal Assignment - Animals were randoml™ assigned to the
following test groups.

92~Day Thyroid Function Study

Test Group

Day of Sacrifice
Dose in Diet 15 29 57

24 8z
(pom) No. Males No. Males - No. Males

No. M=

Low

High

Control

D 20 20 20 20

100 20 20 20 pAy

5000 20 20 20 2

The rats were acclimatized to laboratory conditions for 5
weeks pricr to start of feeding. The rats were
individually housed in stainless-steel suspended cages
with screenm bottoms in a room at a tempe—ature of 72 °F +
4 °, relative humidity of 50 percent + 2 percent and =2
12-hour on/12-hour off light cycle. Food (Purina
Certified Rodent Chow #5002 and water were provided ad
libitum. :

2. Di Pre ation - The diets were prepared by adding the
proper amocunt of AC 92,553 to an initial premix of basal
diet and blending in a Waring blender for 1 to 2 minutes.
The premix was added to approximately 2 kg of basal diet
and mixed for 2 to 3 minutes in a Hobart mixer. The
amount was then transferred to a large Readco bowl mixer
or Davis ribbon blender. The remainder of the basal diet
was added and blended for 10 to 15 minutes. The test
diets were prepared weekly and the test diet .
concentrations were adjusted to correct for the purity of
the test material. At initiation of the study, batches
of low- and high-concentration diets were analyzed for

-2
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homogeneity by measuring the top, middle, and bottom
concentrations from left to right. Stability was
determined by analyzing the diets from feed exposed for 8
days in the rat room.’

Results - The concentration of the test substance
(homogeneity sample) found in the 100 ppm test diet
ranged from 89.7 to 109.0 percent with a mean of 97.5
percent and a coefficient of variation of 7.1 percent.
The concentration of the test substance (homogeneity
samples) found in the 5000 ppm diet ranged from 97.2 to
106.5 percent with a mean of 101.4 percent and
coefficient of variation of 0.1 percent. The
concentration of the test substance from the 100 ppm
stability samples taken from feeders exposed for 8 days
in the animal room averaged 92.4 percent. Stability
samples taken from the 5000 ppm diet after 8 days
averaged 106.1 percent. The average test diet
concentration in the 100 ppm weekly diet ranged from 85.6
to 109.3 percent with a mean of 96.9 percent of the
nominal concentration. The average test diet
concentration in the 5000 ppm diet ranged from 94.5 to
110.5 percent with a mean of 101.4 percent of the nominal
concentration.

Statistics - One-way analysis of variance (ANOVA) was
used to analyze the following data: body weight, body
weight gain, food consumption, TSH, Tj, Ty, thyroid gland
weight, and thyroid gland-body weight ratios. If ANOVA
was significant, then a Dunnett:s t-test was used for
pairwise comparisons between the treated an¢ control
groups. The level of significance was at the 5.0 percent
probability level. It should be noted that data for TSH
are also presented as adjusted data by removing outlying
data points (points + 1.5 SD) to reduce data variability.
Excluded points are identified in the individual animal
data tables.

C. Methods and Results:

1.

Obgervations - All animals were inspected for mortality
and signs of toxicity. Once a week each rat was removed
from its cage and carefully examined for abnormalities
and clinical signs of toxicity.

Results - Two rats, one control (#17) and one rat (#151)
in the 100 ppm group died on Days 15 and 39, respec-
tively. No cause of death was evident. No other deaths
occurred. Most of the treated rats had yellow-to-amber
colored urine beginning on Day 2 in the 5000 ppm group
and on Day 8 in the 100 ppm animals. Additionally,
several animals in the 5000 ppm group had yellow stained

-
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Dose Level
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coats. (This has been observed in previous studies and
is believed to be a result of contact with metabolites of
the test substance or the test substance itself.)

Body Weight - Individual animal body weights were
determined initially (Day 0), and weekly thereafter.

Results - Body weight was significantly decreased in the
5000 ppm at the majority of the measurement periods when
compared to the controls. The decrease ranged from 4.4
percent at Week 3 to 6.5 percent at Week 6. Body weights
of the control and 5000 ppm group were not significantly
different after Week 10: Body weight gain was
significantly decreased (=20%) in males in the 5000 ppm
group when compared to controls over the length of the
study. Body weight gain of rats in the 100 ppm group
were decreased by approximately 8.7 percent when compared
to controls over the length of the stmdy (see Table 1).

Table 1: Body Weight and Percent (%) Decrease and
Body Weight Gain Compared to Controls

(ppm) o 3 [ ] 13 Initial-13
0 467.5 531.9 578.1 619.2 665.4 193.8
100 469.5 526.0 575.8 594.2  644.5 177.0
(1.0) (0.4)  (4.0) (3.0) (~-8.7)
5000 471.5 508.7* 540.7* s582.6* 633.2 154.4%
(4.4) (6.5) (5.9) (4.8) (-20)
* p < 0.05
3. Food Consumption and Compound Intake - Individual food

consumption data were collected weekly.

Results - Food consumption was statistically decreased by
approximately 30, 2.7, 6.9, and 8.2 percent for males in
the 5000 ppm group at Weeks 1, 2, 4, and 7. 1In general,
food consumption was only slightly decreased in males in
the 5000 ppm group at most measurement intervals when .
compared to the controls. Food consumption was decreased
by approximately 5 percent in the males in the 100 ppm
group when compared to controls at Week 1, but was
otherwise comparable to the controls. The time weighted
average compound intake was 4.98 and 245.4 mg/kg/day of
the test substance in the 100 and 5000 ppm groups of
animals, respectively.
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4. Blood samples were collected from 20 rats per dose level
on Day 15, 29, 57, and 92 oi the study by cardiac
puncture and allowed to clot for 1 hour at room
temperature, centrifuged and the serum separated into 4
aliquots of approximately 1 ml. each and the samples
frozen and stored at -80 °C. Animals were not fasted
overnight. The samples were shipped to Hazleton
Laboratories, Inc. in Vienna, VA for analysis of thyroid
stimulating hormone (TSH), triiodothyronine (T3) and
thyroxine (T,).

Results - There were statistically significant increases
in TSH in males in the 5000 ppm group on Day 29 (91%) and
Day 57 (71%) and an increase (not significant) on Day 92
of approximately 66 percent. T, levels were
significantly decreased by approximately 18 to 40 percent
at all measurement intervals during the study in males in
the 5000 ppm group. T,; levels in males in the 100 ppm
group were significantiy decreased by 18 and 23 percent
cn Days 15 and 29, respectively. Levels of T; in males
in the 100 ppm group was comparable to controis on Days
57 and 92. T4 levels were significantly decreased by
approximately 67 to 73 percent at all measurement
intervals during the study in males in the 5000 ppm group
when compared to controls. Levels of T, were
significantly decreased by approximately 18 to 28 percent
in males in the 100 ppm group on Days 57 and 92 whzn
compared to controls. T, ievels of males in the 100 ppm
group were comparable to controls on Days 15 and 29 (see
Table 2). Figures 1, 3 and 4 from the study report are
attached to this DER.

5. Sacrifice and Pathology - Twenty rats per group were
sacrificed at Days 15, 29, 57, and 92. Thyroid glands
were removed intact, attached to the trachea. Thyroid
and adjacent tissues were fixed in 10 percent neutral
phosphate~buffered formalin. After at least 24 hrs of
fixation, the thyroid lobes were carefully dissected from
the trachea and connective tissue, blotted dry on filter
paper and the ccabined weight of the left and right lobes
recorded. All samples of thyroid gland were submitted t»
W.R. Brown, D.V.M., Ph.D., veterinary pathologist, New
Britain, PA for processing and histological evaluation.
The tissues were cut, blocked in paraffin, sectioned to 4
ro 6 u, mounted on slides, stained with H&E and examined
microscopically.
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TASLE 2 Levels of Serum 'l'n, Ty T, in Male Bats (X increese or decreass)

TSH_(ng/ml)

a 4.35 &£.02 3.87 £.90
100 3.99 6.69 | 4.67 &.20
€-.08) €16.7) €20.7) €-1.4)
7.66*
€90.5)
T, (ng/mt)
[1] 69.69 86.96 71.07 &.71
100 57.42* 67.17* 71.08 &6.11
€~17.63 (~19.8) (0.0) €0.6) _
5000 41.91 63.94* 58.43*" 54..14*
i €-39.9) (-26.5) . -17.83 ¢-%7.6)
T, (uymt)
0 H 6.26 4.01 4.03 .62
100 ﬁ 3.7 3.82 3.30% 3 320
€-12.2) (~6.7) (-18.1) C-28.1)
5000 H 1.37* 1.34* 1.08* 1.35*
(-67.8) (-66.56) (73.2) T C-70.8)
p 0.5
Results

a. Organ Weight - See attached Table 5.7.1 taken from
the study report. There was a dose-related increase
in the absolute and relative thyroid weights of males
in the 100 and 5000 ppm groups when ‘compared to
controls at all measurement intervals. The increase
in absolute thyroid weight ranged from 6.9 to 14.5
percent of control values for animals in the 100 ppm
group and from 23.8 to 35.5 percent of control values
for animals in the 5000 ppm group. Relative thyroid
to body weight decreased from 0 to 16.7 percent of
controi values for animals in the 100 ppm group and
from 30.8 to 50.0 percent of control values for
animals in the 5000 ppm groups. Statistically
significant increases were observed in only the 5000
ppm group, but at all measurement intervals when
compared to controls.

b. Histopathology - There was an increase in the
incidence and severity (slight-to-moderate) of
hypertrophy of thyroid follicular epithelial cells in
males in the 5000 ppm on Day 57 (70%) and Day 92
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(80%) when compared to controls on Day 57 (20%) and
Day 92 (20%). (See Table 3.)

3 < -
Follicular Epithelial Cells in Males
Day 15 Day 29
Dose level
(ppm) o 100 0090 g 100 584D
No. Animals 20 19 20 20 20 20
Hypertrophy
- minimal 5 3 6 3 3 4
- slight 0 (¢] 1 0 0 2
- moderate 0 0 4] 0 1] 4]
- total incidence 5/20 3/19 7/20 3/20 3/20 3/20
- (25)1 (16) (35) (15) (15) (zs)
Day 57 Day 92
No. Animals 20 19 20 20 20 20
Hypertrophy
- minimal 3 2 4 3 4 &
- slight 1 2 8 1 1 5
- moderate 0 : 0 2 0 0 » 2
- total incidence 4/20 4/19 14/20 4/20 5/20 16720
(20) (22) (71) (20) (25} - (20)
lpercent incidence
D. Discu n
The preparation of the diet was adequate with respect to
weekly concentrations, homogeneity of the diets and
stability of the diets stored over an 8-day periocd at room
temperature. Most of the rats in the 2 treatment groups had
yellow to amber colored urine that was attributed to '
staining with the metabolites of the test substance or with
the test substance itself. Rats in the 5000 ppm group also
had yellow stained coats. Mortality was not affected by
administration of the test material and no signs of clinical
toxicity were apparent. Body weight was significantly
P
97
- P

M
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decreased in rats in the 5000 ppm group over most of the
measurement intervals. Body weight gain was significantly
decreased (= 20%) in rats in the 5000 ppm group when
.compared to controls. Body weight gain was only slightly
decreased (®9%) in the 100 ppm group when compared to
controls. Food consumption was significantly decreased in
rats in the 5000 ppm group at most measurement intervals
when compared to controls. The decreases were considered to
be only marginal. The 30 percent decrease at Week 1 was
significant but can probably be related to a decrease in
palatability. Serum TSH levels were significantly increased
in the 5000 ppm group when compared to controls. Serum T4
and T, levels were significantly decreased in rats in the
5000 ppm groups at all measurement intervals. Serum T;
levels were also significantly decreased in rats in the 100
ppm group on Days 15 and 29. Serum T, levels were
significantly decreased in the 100 ppm group on Days 57 and
92. Thyroid absolute and relative weights were decreased in
a dose-response relationship at many measurement intervals.
Statistical significance was only achieved at the 5000 ppm
level. Thyroids of rats in the 5000 ppm group exhibited an
increase in the incidence and severity of hypertrophy of
follicular epithelial cells at Days 57 and 92.

GREEAR,DISK 2,PENDIMET.92D
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DATA EVALUATION REPORT

Study Type: Guideline Series 83-5 TOX Chem No.: 454BB
Combined Chronic Feeding/
Carcinogenicity - Mouse

Test Material: AC 92,553 MRID No.: 409099-01

Synonyms: Pendimethalin
Study Number: 141-028

Sponsor: American Cyanamid

Testing Facility: IRDC
- Mattawan, MI 49071

Title of Report: Chronic Dietary Toxicity and Oncogenicity Study
with AC 92,553 in Mice.

Author: Dale E. Johnson

Report Issued: October 5, 1988

Conclusions:

NOEL = 500 ppm (Males: 62.3 mg/kg/day; Females: 78.3
mg/kg/day)

LEL = S000 ppm [Males: 622.1 mg/kg/day; Females 8(G6.9
mg/kg/day (increased mortality in females, decreased body weight
in females, increased absolute thyroid, liver, and gallbladder-
weights and/or relative body and brain weight ratios in males and
females, amyloidosis in males)].

Carcinogenicity - Negative

Classification:

Carcinogenicity (Core-Minimum)

Chronic Téxicity (Core~Supplementary) - Clinical chemistry
and urinalysis were not conducted.

The study fulfills the requirement for a Guideline Series
83-2 Carcinogenicity Study. The study does not meet the 103
requirements for a Guideline Series 83-1 Chronic Toxicity Study
in Rodents.




06952+
Materials: ) 2K
1. Test Compound - AC 92,533, Description: A rust powder;

Test Animals - Species: Mouse; Strain: Charles River

2.

CD-1; Age: 42 days; Weight: 18 to 29 g (M), 14 to 25 g
(F):; Source: Charles River Breeding Laboratories, Inc.,
Portage, MI.

Study Design:

1.

Animal Assignment - Animals were assigmed randomly (by

computer) to the following test groupss:

Dose in Main Study Interim Sac

Diet 18 Months 12 Months
Test Group { ppm) Male Female Male Female
Control #1 0 55 55
Control $2 0 55 : S5 10 10
Low (LDT) 100 55 S5 10 10
Mid (MDT) 500 55 55 10 10
High (HDT) 5000 55 55 10 10

The mice were acclimated to laboratory conditions for a
period of 14 days. During the study, the mice were
individually housed in stainless steel, suspended wire
mesh cages in a temperature (72 + 1 °F), humidity (52 #+
8.58%), and light (12 hours on/12 hours off) controlled
room.

Diet Preparation - Test diets were prepared at weekly

intervals. A premix was prepared by grinding the
required amount of the test material with a small amount
of the basal diet (Certified Rodent Chow No. 5002). This
premix was added to an additional amount of diet and
mixed in order to yie€ld the required amount of the test
material in the test diets. The homogeneity of the 100
and 5000 ppm diets were analyzed by taking samples from
the top, middle, and bottom of each side of the blender.
A second and third set of samples were placed in glass
food jars and stored under normal laboratory corditions
for 7 and 14 days. These sets were analyzed for
stability. The concentrations of the test material in
the test diets were 2analyzed from all groups for each
weekly preparation for the first 4 weeks. Thereafter,
samples from a group selected at random each week were
analyzed.

Results - By visual inspection, the 100 ppm preparations
were clearly not homogenous. By chemical analysis, the




3.
4.
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homogeneity of the 100 ppm preparations were "unaccepta-
bly" variable for the first month of study. The lowest
assay value from each of the six points of sampling was
74 percent. However, the mean of th2 six determinations
was between 93 and 100 percent. The homogeneity of the
5000 ppm diet ranged from 91 to 106 percent. The aver-
age concentrations found in the 100 ‘and 5000 ppm test
diets stored for 14 days were within 3 percent of the
initial day 0 average concentrations. Average concen-
tration found in all analyzed diets taken periodically
ranged from 83 to 106 percent for the 100 ppm group, 88
to 111 percent for the 500 ppm group, and 92 to 105
percent for the 5000 ppm group target levels.

Animals received food and water ad libitum.

Statistics - One-way analysis of variance (ANOVA) and

Bartlett’s test for homogeneity of variance were used to

analyze body weights, food consumption, hematological
parameters, and absolute and relative (to body and brain)
organ weights. Treatment groups were compared to both
control groups or to control group 2 for 12-month hemato-
logical parameters and interim sacrifice organ weights,
by sex, using the appropriate t-statistic (for equal or
unequal variance). Dunnett®s multiple comparison tables
were used to determine the significance of the differ-
ences. All statistical tests were two-tailed with levels
of significance of p < 0.05 and p < 0.01. Survival data
and time to tumor data were analyzed using the computer
program of Thomas, Breslow, and Gart. The program
includes the following statistical procedures: Kaplan-
Meier and standards method for survival curves, Cox's
test for linear trend in proportions, and both Cox's test
and Gehan-Breslow's generalized Kruskal-Wallis test for
comparing survival distributions. The incidence of
microscopic lesions was compared using the chi-square
test criterion with Yates' correction for 2 x 2
contingency tables.

Quality assurance inspections were conducted throughout
the study. The Quality Assurance Statement was signed by
Margery J. Wirth on September 28, 1988.

C. Methods and Results:

1.

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

Results - The incidences of death and moribund sacrifice
are provided in Table 1 below.




Table 1. Mortality 009525

Group Week

(ggm) N 1-13 14-26 27-39 40-52 53-65 66-79 0-79
Male

Control 1 (0) 55 2 3 8 13 (24%)
Control 2 (0) 65 2 1 1 4 8 (12%)
Low {100) 65 1 1 4 8 14 (22%)
Mid (500) 65 1 1 2 6 10 (15%)
High (5000) 65 2 4 13 19 (29%)
Female

Control 1 (0) 55 2 4 6 (11%8)
Control 2 (0) 65 1 10 11 (17%)
Low (100) 65 2 2 3 7 14 (22%)
Mid (500) 65 3 2 5 6 16 (25%)
High (5000) &5 1 1 2 S 13 22 (34%)

Mortality was increased in the 5000 ppm female group when
compared to controls (Statistical analysis was not
provided ) From initiation of treatment, 100 percent of
the males and females in the 500 and 5000 ppm groups -
exhibited dark yellow and dark orange urine. Yellow
discoloration of the hair was alsc observed in a majority
of the animals in the 5000 ppm group Zuring Weeks 15 to

78. Yellow staining of the ventral/anogenital area was
noted in several males in the 5000 ppm group during Weeks

5 to 26. )

2. Body Weight - Individual body weights were recorded
initially, weekly for the first 14 weeks, biweekly until
week 26, and monthly thereafter.

Results - Body weights were slightly decreased (but
statistically signifjcant, 6-10%) in females in the 5000
ppm group at several intervals when compared to females
in the control group (see Table 2 below}. These may not
be biologically significant since they are based on means
of only 1 to 2 grams difference.

3. Food Consumption and Compound Intake - Consumption was
determined weekly for the first 14 weeks, biweekly until
week 26, and monthly thereafter, and mean daily diet
consumption was calculated. )

Results - Very slight (< 10%) differences in food
consumption occurred in the treatment groups when
compared to controls and are not considered to be bio-
logically significant. Mean compound intake for males

- in the 100, 500, and 5000 ppm groups was 12.3, 62.3, and




622.1 mg/kg bwt/day, respectively.
was 15.6, 78.3, and 806.9 mg/kg bwt/day for females in
the 100, 500, and 5000 ppm groups, repectively.

009525

Mean compound intake

Table 2. Body wéigpt (q)

Group Week
(ppm) 1 6 13 26 38 52 18
Male
Control 1 (9) 27 32 35 37 39 40 39
Control 2 (@) 27 32 35 38 40 41 40
Low (100) 27 33 35 39 40 41 40
Mid (500) 26 32 35 37 39 40 383
High (5000) 27 32 35 37 38 40 40
Female
Control 1 (0) 22 27 29 32 34 34 36
Control 2 (0G) 21 27 29 32 34 34 35
Low (1003 22 27 29 31 34 34 34
Mid (500} 21 26 29 31 3 32 34 36
High (5000} 21 26 28 301,3 312.3 331.4 34
1Significantly different from Control Group 1 at p < 0.05.
2significantly different from Control Group 1 at p < 0.01.
3Significantly different from Control Group 2 at p < 0.05.
4Significantly different from Control Group 2 at p < 0.01.

4.- oOphthaimological Examinations - All animals were examined

at 6, 12, and 18 months.
Results - Unremarkable.
5. Blood was collected from 10 animals/sex in the control 2,

> XK

100, 500, and 5000 ppm groups at 12 months and on 10
animals/sex from all groups at 18 months for hematology

analysis. The CHECKED (X) parameters were examined.
X
Hematocrit (HCT)?* Total plasma protein (TP)
Hemoglobin (HGB)* X Leukocyte differential count
Leukocyte count (WBC)* X Mean corpuscular BGB (MCH)
Erythrocyte count (RBC)* X Mean corpuscular HGB conc.
Platelet count?* {MCHC)
X Mean corpuscular volume (MCV)
X Reticulocytes {(if signs of

anemia are present)
Results - Unremarkable.

Note: Clinical chemistries were not conddcted.

-5
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6. Sacrifice and Patholo - All animals that died, the 10
animals/sex in the control 2, 100, 500, and 5060 ppm
groups sacrificed at 12 months, and all surviwing animals
at terminal sacrifice were subject to gross pathological
examination and the CHECKED (X) tissues were collected

for histological examination. The (XX) organs in
addition were weighed.

X X X
T Dpigestive system ~ Cardiovasc./Hemat.  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* XX Pituitary*
X Duodenum* XX Spleen* X Eyes (optic n.)*
X Jejunum* X Thymus?®* Glandular
X TIleum* Urogenital XX Adrenczls*
X Cecum®* XX Kidneys?* Lacrimal gland
X Colon* X Urinary blzdder?* X Mammary gland*
Rectum* XX Testes®* X Parathyroids*
XX Liver* Epididymides XX Thyroids*
X Gallbladder* X Prostate Other
X Pancreas* X Seminal vesicle X Hone*
Respiratory XX Ovaries X “-eletal muscle* .
X Trachea®* X Uterus?* X -Skin
XX Lung®* X Vagina X All gross lesions and

masses

a. Organ Weight - At the 12-month sacrifice, males in
the 5000 ppm group had statistically significant
increases in the liver/gallbladder weéight (30%) and
relative body (28%) and brain weight ratios (29%)
(see Table 4 below). Females in the 5000 ppm group
exhibited a significant increase in the relative
liver/gallbladZer body weight ratic (17%) and slight
(not statistically significant) increases in the
absolute liver/gallbladder weight (11%) and relative
brain weight ratio (10%). At terminal sacrifice,
males and females in the 5000 ppm group exhibited
statistically significant increases in the liver/
gallbladder weight (M = 15 to 21%, F = 17 to 18%)
[see Table 51. 1In addition, the liver/ gallbladder
body weight ratio was significantly increased (M = 15
to 21%, F = 19 to 22%) in the 5000 ppm group. The
liver/gallbladder brain weight ratio was also
significantly increased (M = 15 to 22%, F = 15 to
19%) in the 5000 ppm group. Males in the 500 ppm
group had a significant increase (10%) in the
liver/gallbladder body weight ratio. Males in the
100 ppm group exhibited significant increases of 18,
13, and 21 percent for the liver/gallbladder weight,
body weight ratio, and brain weight catio, respec- 19 o
tively. The thyroid weight was significantly 108
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increased (33%) in females in the 5000 ppm group. Im
addition, the thyroid body weight ratio was signifi-
cantly increased (M = 15%, F = 24%) in the 5000 ppm
group. The thyroid brain weight ratio was also
significantly increased (M = 16%, F = 18 to 19%) in
the 5000 ppm group. The thyroid body weight ratio
+as significantly increased (14%) in males in the 500
ppm group. The pituitary weight was significantly
(statistical) increased in males in the 500 and 5060
ppm groups:; however, mean weights were identical to
comtrols. The pituitary body weight ratio was
significantly increased (M = 26%, F = 17%) in the
5000 ppm group and in females in the 500 ppm group
(27%). The pituitary brain weight ratio was
significantly increased by 27 and 28 percent in males
in the 500 and 5000 ppm groups, respectively.

b. Gross Pathology — Unremarkable for deaths and animals
sacrificed up to 12 months. There was a slight
increase in mildly congested thyroids in males in the
5000 ppm group during the interval 12-month to
terminal sacrifice. The incidence was 3/36 (8.3%)
when compared to zero incidence in all other male
groups. One female in the 5000 ppm group had 2
mildly congested thyroid and one had an enlarged
thyroid. Two females in the 500 ppm group had
enlarged thyroids (one mild, one moderate). No other
macroscopic changes in the thyroid of any other
female group were noted.

Table 4. Organ Weight; Body and Brain Weight
Ratios: 12-Month Sacrifice

Group (ppm)
Males Females
Parameter a 100 500 £000 0 100 500 5000
Liver (g)* 2.10 2.01 ‘2.22 2.711 1.96 1.77 1.82 2.18
Liver/Body
Weight 1 T
(¢ x 10) 5.23 5.18 5.41 6.71 5.91 5.30 5.60 6.9%3

Liver/Brain (%} 4.07 4.07 4.28 5s.251 3.85 3.56 3.55 4.25

*Tncludes gallbladder.
Significantly different at p < 0.01.
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Table. 5. Organ Weight; Body and Brain Weight
Terminal Sacrifice
Group (ppm)
Males
0 (Control 1) 0 {Control 1)
Parameter 0 (Control 2) 100 500 5000 0 {Control 2)
Liver (g)* 2.40 2.713 2,40 2.7720% 2.12
(2.29) (2.15)
Liver/Body 6.15 6.753 6.293 §.922-4 5.97
Weight (5.70) (6.10)
(% x 10)
Liver/Brain 4.58 s.213 4.60 5.26704 3.92
Weight (4.30) (4.03)
(s x 10°2)
Pituitary 3 3 3! 32 4
(mg) (! (4)
Pituitary/ 6.43 7.47 8.382 s8.13! 1.4
Body (7.91) (11.5)
Weight
(x x 10°)
pituitary/ 4.75 5.77 6.05' 6.102 7.48
Brain (5.86)1 (7.59)
(s x 10)
Thyroid* 6 6 7 7 6
(mg) (6) (6)
Thyroid/Body 16.4 15,2 17.73 17.83 18.1
Weight (15.5) (18.0)
(x x 10%)
Thyroid/ 12.1 11.5 12.8 13.43 11.9
Brain (11.86) {11.8)
(s x 10)
*Tncludes gallbladder.
1s:Lg'n:Lficam:ly different from control group 1 at p < 0.05.
zsiqnificantly different from control group 1 at p < 0.01.
3significant1y different from control group 2 at p < 0.05.
4Significant1y different from control group 2 at p < 0.01,

19.0

12.5

009525
Ratios:
Females
100 500 5SQ@D
2.14 2.30 2.5n2:3
6.23 6.47 7.282:4
4.14 4.24 4.622:3
4 4 4
13.1 11.5 13.37

8.63 7.37 8.2%6

82'4

19.7 22.424

12.7 14.12/4



c. _Microscopic Pathology

1)

Non-neoplastic - Two males exhibited
hepatocellular hypertrophy in the 5000 ppm group
(incidence: 2/12 (17%) in the time interwval 0 to
12 months. Corresponding liver lesions were not
observed in any of the male groups during the 12-
to 18-momth period. [The author indicated that
this may explain the elevated liver weights.]
Wwhen considering all deaths and animals sacri-
ficed on schedule, there was an increased
incidence of amyloidosis in several tissues
(i.e., gastrointestinal tract, heart, Kkidmey,
liver, lung, parathyroid, thyroid, etc.) in males
in the 5000 ppm group (see Table 6 below). [The
incidence of amyloidousis in males was 21.8, 29.0,
29.0, and 40.0%, respectively, in the control No.
2, 100, 500 and 5000 ppm groups. The incidence
of amylocidosis in females was 18.2, 27.3, 38.2
and 20.0%, respectively, in the control No. 2,
100, 500 and 5000 ppm groups.l} :

Incidence (%) of Amyloidosis in Males (0 to 78 Weeks}

Table 6.

ol

. Adrenal 3/13
Cecum 1/13
Colon 1/13
Duodenum 2/13
Heart 3/13
Je junum 2/13
Kidney 3/13
Liver 3/13
Lung 3/13
Lymph Node, 2/12

Mesenteric

Parathyroid 0/11
Thyroid 3/13
Tongue 3/13

Group (ppm)

02 100 500 5000
(23) 7/61 (11) 11/63 (17) 15/64 (23) 20/64
(8) 2/635 (3.0) 3/65 (5.0) 1/65 (2.0} 9/65
(8) 0/65 (0) 2/65 (3.0) 1/65 (2.0) 10/65

(15) 4/65 (6.0) 8/65 (12) 10/65 (15) 15/65
(23) 5/63 (7.7) 12/65 (18) 15/65 (23) 21/65
(13) 7/65 (11) 10/65 (15) 11765 (17) 17/65
(23) 6/65 (9.2) 13/65 (20) 15/65 (23) 20/65
(23) 2/65 (3.1) 7/65 (11) 7/65 (11) 14/65

(23) 2/65 (3.1) 7/65 (11) 10/65 (15) 13/65
(17) 10/64 (16) 6/62 (10) - 8/62 (13) 16/61
(0) 0/47 (0) 4/46 (8.7) 5/52 (9.6} 6/47

(23) 4/65 (6.2) 11l/64 (17) 13/65 (20) 19/64
(23) 4/65 (6.2) 8/65 (12) 12/65 (18) 14/65

009525

{3L)
(14)
(15)
(23)
(32)
(26)
(31)
(22)
(2G)
(26)




- 2) Neoplastic - Unremarkable. 009325

Discussion:

Female mortality was increased in the 5000 ppm group.
From initiation of treatment to termination, 100 percent of
the males and females in the 500 and 5000 ppm groups had dark
yellow/orange urine. Yellow discoloration of the hair was
observed in a majority of animals in the 5000 ppm group.
Males in the 5000 ppm group also exhibited yellow staining of
the ventral/anogenital area during Weeks 5 to 26. This
discoloration can probably be attributed to carry through of
the color in the urine and/or direct contact with the test
material in the diet. Body weight was slightly (6 to 10%)
decreased in females in the 5000 ppm group at several
intervals wh<n compared to controls. Males, and to a lesser
part females. in the 5000 ppm group at the 12-month sacrifice
displayed a statistically significant increase in the
absolute liver/gallbladder weight and/or relative body or
brain weight ratio. At termination, males and females in the
5000 ppm group exhibited statistically significant increases
in the absolute liver/gallbladder weight and relative body
and brain weight ratios. Although slight but statistically
significant increases werc observed in the absolute
liver/gallbladder weight and/or relative body and/or brain
weight ratios in males in the 500 and 100 ppm group, the
increases were not considered to be significant. A few males
in the 5000 ppm group exhibited hypertrophy of the liver at
the 12-month sacrifice. No hypertrophy of the liver was
observed at terminal sacrifice; therefore, the finding is of
questionable biological relevance. [It is noted that in a 3-
month rat study (#AX-AC-1) liver weights were elevated and
hypertrophy of the liver was noted. 1In addition, in a 2-
year dog study (#20755), liver weight was elevated, alkaline
phosphatase was increased and liver lesions were noted. The
liver is apparently being affected by administration of the
test material. Because liver weight increases associated
with microscopic changes.have occurred in rodent as well as
in nonrodent studies, the increased weight changes are
considered to be biologically significant and of
toxicological portent.] Pituitary organ to body and brain
weight ratios were quite variable. Without any significant
microscopic lesion of the pituitary, very little significance
can be accorded the variable increases in organ (pituitary)
and organ weight ratios in males in the 500 and 5000 ppm
groups. The absolute thyroid weight and body and brain
weight ratios were significantly (statistically) increased in
females in the 5000 ppm group and the relative thyroid body
and brain weight ratios were increased (statistically
significauat) in males in the 5000 ppm group at terminal
sacrifice; however, no microscopic lesions attributable to
administration of the test material were evident. Because
thyroid lesions (pigmantation of the follicular cells,
discolored colloid and follicular cell adenomas) have been
observed in a second rodent species, the rat, the increased

-10~-
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009525

absolute and relative thyroid weights are considered to be
compound-related. One microscopic lesion, amyloidosis,
appeared to be significantly increased in several organs/
tissues of males in the 5000 ppm group. This is a frequent,
spontaneous lesion in aged mice. Nevertheless, it is
apparent that administration of the test material at 5000 ppm
to males significantly increased the incidence and severity
of amyloidosis in several organs/tissues. This may have
occurred by accelerating the aging process by inducing stress
at the 5000 ppm dose level. There were no increases in the
incidence of neoplastic lesions that could be related to
administration of the test material.

{The MTD .in females was achieved as indicated by the
increase in mortality and decreased body weight (6-10%). It
did not appear that an MTD was reached in males. However,
the high dose in thz males (5000 ppm) is near the limit dose
(7000 ppm); therefore, the study does not have to be
repeated.]

Comments:

Clinical chemistry and urinalyses should have been conducted
in order to further elucidate changes which may have been
occurring in the liver. This is a deficiency in the study.

-11-
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Summary

The qualitative risk assessment of pendimethalin was based upon 2 two-
year chronic feeding/oncogenicity studies in Sprague-Dawley rats. The first
(1987} study included both male and female rats and the second (1991) one
contained only males. In the first (1987) study the rats wera fed 0, 100, 500
and 5000 ppm. and in the second (1991) one, the males were fed 0, 1250, 2500,
3750 and 5000 ppm. of pendimethalin.

The first (1987) study allocated 65 males/females to each dose group and
salected 10 of them for an interim sacrifice at week 53. The next (1991)
study allocated 125 males to each dose group and selected 15 of them for
interim sacrifices at weeks 2, 14, 27, 40 and 53 weeks.

The statistical evaluation of mortality in the first (1987) study
indicated a significant dose related decreasing trend in survival ia male
" rats. In females there was no incremental mortality with increasimg doses of
pendimethalin. 120
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In the second (1991) study, male rats did not have any significant
differential mortality with dose increments of pendimethalin.

Male rats had a significant dose related increasing trend in thyroid
follicular adenomas and in the combined thyroid follicular adenomas and/or
carcinomas in the 1987 study. Both tumor rate categories also were
significantly increased in the pair-wise comparison of controls and the
highest (5000 ppn.) dcse group. In second (1921) study, statistical
evaluations repeated the same significant cutcomes in male rats as were
cbgerved in the first (1987) study.

The female rats in the 1987 study had a significant dose related
increasing trend im thyroid follicular adenomas and also a significant
increase in the adenomas in the pair-wise comparison of controls and the
highest (5000 ppm.) dose group.

Background

A 2-year chromic toxicity/oncogenicity study in Sprague-Dawley rats was
conducted by Hazletomr Laboratories America, Inc. for American Cyanamid Company
(HLA 6123-112 and MRID no. 4010744-01) and issued in April, 1987.

The study desigm assigned in a raadom manner groups of 65 males/females
to dose levels cf O, 100, 500 and 5000 ppm. of pendamethalin. An interim
sacrifice of 10 malesffemales was wade in each of the sex/dose categories.

Another 2-year chronic toxicity/oncogenicicy study in Sprague-Dawley
rmals rats was aiso comducted by Hazelton Laboratories America, Inc. for
American Cyanamid Company (HLA 362-191 and MIRD no. 420278-02) and issued in

September,1991.

The study desigm assigned in a random manner groups of 125 males to dose
levels of 0, 12506, 2500, 3750 and 5000 ppm. of pendimethalin. Interim
sacrifices of 15 males in each dose level were made at weeks 2, 14, 27, 40 and
53.

Survival Analvsis

_ In male rats, there was a statistically significant increasing trend in
mortality with imcremental doses of pendimethalin (Table 1) in the 1987 study.
In the 1991 study, the males did not have any significant differential
gsurvival among the dose levels of pendimethalin (Table 6).

The female rats in the 1987 study, had statistically significant dose
related increasimg survival and also a significant increase in the pair-wise
comparison of controls and the highest (5000 ppm.) dose group (Table 2).

The statistical evaluation of mortality in the rat studies was based
upon the Thomas, Breslow and Gart computer program.
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Kale rats had & significant increasing dose related trend in thyroid
follicular cell adenomas and in the combined thyroid follicular adenomas
and/or carcinomas in both t.a 1977 ard the 1991 studies. Alaoc in the pair-
wise comparison of controle and ‘.ae 5000 ppm. groups, there was & significant
increase in thyroid foilicular cell adenocmas and in the combined thyroid
follicular cell adenomas and/or carcinomas again in both the 1987 and the 1991
studies. See attached Tables 3 and 7 for further details.

In both the 1987 and the 1991 studies, male rats had & significant
increasing dose related trend in follicular cell hyperplasia (Tables 4 zad 8).

Female rats in the 1987 study, had significant dose related increasing
trends in follicalar cell adenomas and in hyperplasia rates. They also had
significant increases in the adenomas and hyperplasia in the pair-wise
comparisons of controls and the highest (5000 ppm.) dose groups (Table 5).

The above statistical analysis of tumor or lesion rates was based upon
either Peto's Prevalence Tests or the Cochsan-Armitage Trend test (or Exact
Trend) and Fisher's Exact test for pair-wise comparisons of controls and each
dose group, dependent upon whether or not there was significant statistical
evidence of differential mortality with increasing doses of pendamethalin.




Table

(ppm)

100
500
5000
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1. Peadimethalin - Sprague-Dawley Rat Study (1987), Kale Mortality
Rates’ and Cox or Gemeralized K/W Test Results

Veeks
1-26 27-52 53* 53-78 79-105P Total
0/65 1/65 10/64  10/54 25/44 36/55(65)"
1/65 2/64 10/62 6/52 25/46 34/55(62)
0/65 1/65 10/64 6/54 26/48 33/55(60)
1/65 0/64 10/64 12/54 27/42 40/55(73)

* Number of animals that died during interval/Number of animals alive

at t

() pe

he beginning of the interval.

rcent

2 rnterim sacrifice at week 53.
b pinal sacrifice at week 105.

Note: Time intervals were selected for display purposes only.

significance of trend denoted at Control. -
significance of pair-wise comparison with coutrol denoted
at Dosge level.

If * then p<.05 and 4if ™ then p<.0l.
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Table 2. Pendimethalin - Sprague-Dawley Rat study (1987), Female Mortality
Rates® and Cox or Generalized K/W Test Results

Weeks .
Dose (ppm) 1-26 27-52 53% 53-78 79-105°  Total
o 1/65 0/64 10/64 12/54 19/42 32/55(58)"
100 0/65 1/65 10/64 7/54 19/47 27/55(49)
500 2/65 4/63 10/59 9/49 16/40 31/55(56)
5000 0/65 2/65 10/63 6/53 16/47 24/55(48)"

+ Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

{ ) percent

® Interim sacrifice at week 53.
b pinal sacrifice at week 105.

% Negative trend or negative change from control.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at Contrel.
Significance of pair-wise comparison with control denoted
at Dose level.

1f © then p<.05 and if ** then p<.01.

124
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Table 3. Pendimethalin - Sprague-Dawley Male Rats (1987), Thyroid Follicular
Cell Tumor Rates® and Peto’'s Prevalence Test Results

Carciinomas
(%)

p:

Both
(%)

p:

3/64
(5)

0.003™"

0/64
(0)

0.252

3/64
(5)

0.001"

(p values)

100

2/62
3)

0.720(n)

0/62
(0)

1.000

2/62
(3)

0.720(n)

S00

3%64
(5)

0.491

0/64
0)

1.000

3/64
(s)

0.540

5000

8/64
(13)

0.038"

1P/64
(2)

0.500

9/64
(14)

© 0,027"

* Number of tumor bearing animals/Number of animals examined,
excluding those that died before observation of the first tumor.

8 pirst adenoma observed at week 53, dose 500 ppm.
b pirgt carcinoma observed at week 93, dose 5000 ppm.

n Negative change from control.

** Resmltant p values based on application of Exact Trend test and Fisher's
Exact test for pair-wise comparisons with control and each dose level.

Note: Significance of trend denoted at Control.
Significance of pair-wise comparison with

control denoted at Dose level.

1f * then p<.05 and if " then p<.0l.
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Table 4. Pendimethalin - Sprague-Dawley Male Rats (1987), Thyroid

Follicular Cell Hyperplasia Only Rates® and Peto's
Prevalence Test Results (p values)

Dose (ppm)

o 100 500 5000
Hyperplasia 7/64 7/62 4/64 10%/64
only (%) (11) (11) (6) (16)
p= 0.028" 0.421 0.870(n) 0.121

+ Number of animals with hyperplasia/Number of animals examined, excluding
those that died before observation of the first lesion.

* pirst hyperplasia observed at week 53, dose 5000 ppm.

n Negative change from control.

Note: Significance of trend denoted at Control.
significance of pair-wise comparison with
control denoted at Dose level.

1f * then p<.05 and if " then p<.01.

, 009575
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Table 5. Pendimethalin - Sprague-Dawley Female Rats (1987), Thyreid Yollicular
Cell Hyperplasia and Adenoma Tumor Rates® and Peto's
Prevalence Test Results (p values)

Dose (ppm)

0 100 500 5000
Lesions
Hyperplasia 1/34 1/44 3/37 8%/45
only (%) (13) (2) (8) (18)
p= 0.004"" 0.560(n) 0.161 0.027°
Adenomas 1/41 1/49 1/43 70753
only (%) (2) (2) (2) (13)
p= 0.002"" 0.560 0.510 0.036"

* Number of tumor bearing animals/Number of animals examined,
excluding those that died before observation of the first lesion.

® pirst hyperplasia observed at week 88, dose 5000 ppum.
b pirat adenoma observed at week 53, dose 5000 ppm.

n Negative change from control.

Note: Significance of trend denoted at Control.
Significance of pair-wise comparison with
control dencted at Dose level.

I£ ° then p<.05 and if ~ then p<.0l.
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Table 6. Pendimethalin ~ Sprague-Dawley Rat Study (1991), Male Mortality
Rates® and Cox or Generalired K/W Test Results
Interim Sacrifices Peaths on Study
Dose ‘ ¥eeks
(ppm)
2 14 27 40 53 1-52 53-78 79-105®* Total
0 15/125 15/110 15/95 15/80 15/65 § 0/65 7/50 17/43 24/50
(48}
1250 15/125 15/109 15/94 15779 15/64 § 2/65 4/48 26/44 32/50
(64)
2500 15/125 15/110 15/94 15/79 15/64 § 1/65 1/49 28/48 30/s50
(60)
3750 15/125 15/110 15/94 15779 15/64 1 1/65 9/49 22/40 32/50
(64)
5000 15/125 15/110 15/95 15/79 is/64 § 1/65 6/49 23/43 30/50
(60)

+ Number of animals that died during interval/Number of animals alive at the
beginning of the interval. :

{ ) percent
2 pinal sacrifice at week 10S.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at Contro)l.
significance of pair-wise comparison with ccatrol denoted
at Dose level.

If ° then p<.05 and if * then p<.01.
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Table 7. Pendimethalin - Sprague-Dawley Male Rats (1991), Thyroid FPollicular
Cell Tumor Rates’ and Cochran-Armitage Trend Test and
Fisher’'s Exact Test Results (p values)

Roge (ppm)

o 1250 2500 3750 S000
Tumors
Adenomas 4°/90 7/85 7/88 6/89 15/89
N 4) (8) (8) {7) (17)
P~ 0.007"" 0.236 0.255 0.366 0.006™
Carcinomas 1/90 1/85 4/88 3®/89 2/89
s) 1) (1) (5) (3) (2)
p= 0.200 0.737 0.177 0.306  0.496
Both 5/90 8/85 11/88 9/89 17/89
(%) (6) (9) (12) (10) (19)
p= 0.004"" 0.247 0.087 0.196  0.005"

* Number of tumor bearing animals/Wumber of animals examined,
excluding those that died before cobservation of ‘the first tumor.

® pirst adenoma observed at week 27, dose 0 ppm.
b pirst carcinoma observed at week 67, dose 3750 ppm.

Note: Significance of trend denoted at Cotrol.
Significance of pair-wise comparison with
control denoted at Doge level.

1f * then p<.05 and if * then p<.0l1.
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Table 8. Pendamethalin - Sprague-Dawley Male Rats (1991), Thyroid Frollicular
Cell Hyperplasis Only Rates® and Exact Trend Test and
Fisher's Exact Test Results (p values)

Dose (ppm)
o 1250 2500 3750 5000
Hyperplasia 0/90 0/85 0/88 2%/89 2/89
only (%) (0) (0) (0) (2) (2)
= 0.024" 1.000 1.000 0.245  0.245

* Ngmber of animals with hyperplasia/Number of animals examined, excluding
those that died before obsevvation of the first lesion.

® pirst hyperplasia obse-ved at week 53, dose 5000 ppm.
Hote: Sigmnificance of trend denoted at Control.

significance of pair-wise comparison with
control denoted at Dose level.

If * ther p<.05 and £if " then p<.0l. .
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