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MEMORANDUM

SUBJECT:

TO:

FROS4:

COFFICE OF
PESTICIDES ARID TOXIC
SUBSTANCES

Issues Addressed e the Peer Review Commitiee in Connection
with the Classification of Acetochior as a Carcinogen.

Esther Rinde, Ph.D.
Manager, Peer Review for Carcinogenicity

Timothy F. McMahan, PhD. Z< 08, <72t 1575
Toxicologist, Review Secfion |

Toxicology Branch i

Health Effects Division (H7509C)

Yiannakis M. loanmou, Ph.D., Section Head %/ﬁ/ /47‘“‘1 9/ 2577 /

Review Section |, Toxicology Branch
Health Effects Division (H7509C)

Attached is an overview of the carcinogenic potensial of Acetochlor, including diata om mutagenicity,
metabolism, and developmental and reproductive toxicity. These data are based upon studies
submiitted to the Agency by ICI Centrall Toxicology Laboratory, Cheshire, UK. Evaluatfion of
carcimogenicily and other relevant data from a previous carcinogenicity assessment of acetochior
are zliso attached as additonal supporting data.

2% Printed on Recyclent Paper
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I. Scientific Issues Considered by Toxicology Branch [I, Health Eﬁects Diwvision,
Connection with the Classification of Acetochlor as a Carcinogen.

A. Background

Acetochlor, or 2-chloro-N-{ethoxymethyl)}-N-(2-ethyl-6-methyiphenyl)acetamide, is an herbicide
intended for control of annual grasses and certain broadleai weeds in crops such as comn,
soybeans, sorghum, and peanuts grown in high organic maiter soils. This chemical has been
previously cllassified by the Toxicology Branch Peer Review Committee (PRC) as a Group B2-
Probable Human Carcinogen, based upon the findings of increased incidence of malignantt or
combined malignant and benign tumors in multiple species, positive mutagenic effects. and the
activity of structurally related known carcinogens (attachment A). These conclusions were based
upon data submitted to the Agency by Monsanto Chsmical Company.

The registramt (IC! Agricultural Products, Wilmington, Delaware) has submitted an application to tthe
Agency for an Experimental Use Permit (new chemical foodffeed use) and G petition (temporary
tolerance) far use of acetochlor on corn and ormamental shrubs in commerdial nurseries.

B. Evaluation of Carcinogenicity Data
1. Two Year Chronic Toxicity/Carcinogenicity Study in Rats (Attachment B)

Reference: ¥rgo, D.M. and Broadmeadow, A., 1988. SC-567¢: Ccmbined Oncogenicity aﬁd Taxicity
Study in Dietary Administration to CD Rats for 104 Weeks.
Study # 88/SUC017/0348. Life Science Research, Ltd., Suffolk, England. MRID # 415920-04.

In this study, technical SC-5676 was administered to male and female rats in the diet for 104 wesks
at doses of 0, 18, 175, and 1750 ppm (0, 0.8, 7.9, and 79.6 mg/kg/day active ingredient).
Tumorigenic responses were observed in both sexes at the 1750 ppm dose level. These responses
are detailed in the following table (Table 1): -
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TABLE 1
ce of N lasti ions i e Female B ive
jet -5676 for 104 Weeks (Terminal Sacruice Group; Decedent + Survivin
Males Females
Dose (ppm) 0_ 18 175 1750 0 18 175 1750
No. animals examined: SO 49 50 50 50 50 49 49

Adenoma of
Nasal Epithelium 0P (0)¢ 0(0) 0(0) 30(60)* 0(0) 0(0) 0(0) 28(57)°

Caranoma of

Nasat Epithelium 0(0) 0(0) 0(0) 2(4) 0(0) 0(0) 0(0) 1(2)
Thyroid-

No. animals 50 g0 48 50 50 50 50 49
examined

follicular cell adenoma 2(4) 1(2) 2(4) 5(10) 12) 12) 3(6) ‘ 5(10)

data from Table 13, pages 220-224 of registrant report.
Brhumber of rats with lesion; <=pea'wnt of rats with lesion
dp < 0.05 vs control; © p < 0.01 vs control; fp <0.001 vs control.

A significant increase in adenomas of the nasal epithelium was observed in both male and female
rats at the 1750 ppm dose level {( p < 0.01). This increase in nasal epithelial adenomas was also
significant when decedent and surviving rats were considered separately, supporting the treatment
related nature of the effect. The finding of follicular cell adenomas of the thyroid was apparently
treatment related only when decedent and surviving rats were combined. The trend of increased
thyroid follicular cell adenomas was significant for female rats as analyzed by the Cochran-Armatage
test (p < 0.05, page 38 of registrantreport), but was not statistically significant for male rats, even
though the percentage of rats with this tumor was equivalent between sexes at the 1750ppm dose
level (10%). The incidence of thyroid follicular cell adenoma at the 1750 ppm dose level in females
was outside the historical control range for this tumor type (see historical control data, attachment
B).

Two rare tumor types were also observed in this study. Benign chondroma of the femur was found
in 1 male rat which died during the study and in 1 female rat surviving to week 104. Basal cell
tumors of the stomach were also found in 1 male and 1 female rat which died during the study. The
rarity of these tumor types supports the finding that these were related to administration of test
material.
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The highest dose of test article examined in this study was 1750 ppm in both male and female
rats. This dose caused a body weight decrement of approximately 12-14% auring the first 13 weeks
of treatment in both sexes of rats. This weight gain decrement persisted throughout the study in both
sexes. In addition, decreased food efficiency, ophthalmoscopic abnormalities, clinical effects on
GGT and cholesterol, and increased organ:body weight ratios were also observed in both sexes at
1750 ppm test article. In light of these systemic effects, the high dose level of 1750 ppm is
considered to be an adequate dose for assessing the carcinogenic potential of acetochlor in rats.

2. Seventy-Eight Week Carcinogenicity Study in Mice (Attachment C)

Reference: Amyes, S.J., 1989. SC-5676: 78 Week Feeding Study in CD-1 Mice. Study #
87/SUC0012/0702. Life Science Research, Ltd., Suffolk, England. MRID # 415651-19.

Technical SC-5676 was administered in the diet to male and female CD-1 mice for 78 weeks at
dietary levels of 0 ppm, 10 ppm (1.1 mg/kg/day active ingredient - males; 1.4 mg/kg/day active
ingredient - feriales), 100 ppm (11 mg/kg/day active ingredient - males; 13 mg/kg/day active
ingredient - females), and 1000 ppm (116 mg/kg/day active ingredient - males; 135 mglkglday
active mg'edent females). An increased incidence of pulmonary adenomas was observed in male
and female mice, as shown in the following table (Table 2):

TABLE 2
Incidence of Neoplastic Lesions in Male and Female Mice Given
~ Diet C-5676 for 78 Weeks? S ‘

Males Females
Dose (ppm) g0 10 100 1000 0 10 100 1000
No. animals examined: 50 50 50 50 50 50 50 50
Lungs
puimonary adenoma 5(10)¢  4(8) 11(22) 12(24) 1(2)¢ 3(6) 5(10) 7(1 4)h
pulmonary carcinoma  5(10)  4(8) 3(6) 4(8) 4(8) 0(0) 2(4) 48)
adenoma + carcnoma  10(20)€ 7(14)  14(28)  16(32) 510)C 3(6) 714 11(22)

2data taken from Table 24 of registrant report.
bp < 0.05 vs confrol by Fisher’s exact test.
Cp < 0.05 vs control by Cochrari-Armitage test for significant trend.
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As shown in table 2, a signficant rend of increase in pulmonary adenomas was observed in both
male and female mice. In addition, the incidence of pulmonary adenomas in female mice from the
1000 ppm dose group was significantly different vs control. A significant increase in this tumor type
was not found in male mice at the 1000 ppm dose level.

A dose adequate for the assessment of carcinogenicity of acetochlor in mice was not achieved in
this study. However, review of a six-week range-finding study in mice with acetochlor showed
decreases in body weight gain of 9% and 12% at 600 ppm and 1200 ppm Acetochlor, respectiwely
for male mice. In female mice from this study, a significant decrease in body weight gain (21%) was
not observed until the 2400 ppm dose level. Thus, based upon the results of the range-finding
study, a dose adequate for the assessment of carcinogenicity of acetochlor can be considered 1o
have been achieved for male mice, but not for female mice.

C._Additional Toxicology Data
1. Chronic Toxicity in Dogs (Attachment D)

Reference: Broadmeadow, A., 1988. SC-5676: Toxicity Study by Oral (Capsule) Admnistration: 1o
Beagle Dogs for 52 Weeks. Study # 88/SUCO018/0136. Life Sciences Research, Ltd. MRID #
415651-18. . \

SC-5676 was administered to male and female beagle dogs by gelatin capsule for 52 weeks att
dose levels of 0, 2.0, 10.0, and 50.0 mg/kg/day. Significant ne irological effects were evident at the
high dose level. These included abnormal head movements, stifiness and rigidity of the hindlimibs,
ataxia, remor, depressed righting, hopping, and flexor reflexes, and exaggerated tonic nieck refiex.
Two of five males and four of five females in the high dose group were killed between weeks 39 and
51 due to marked ataxia. Examination of the brains of these dogs for histopathologic changes
showed degeneration of the granular layer in the deeper parts of the vermis cerebellum. In addition,
the two males and two of the four females were also observed with depletion of Purkinje cells i
areas adjacent to the granular cell degeneration. In dogs surviving to the end of treatment, granular
layer degeneration and Purkinje cell depletion were observed in two male dogs. No significant
inhibition of brain and plasma cholinesterase was observed after 52 weeks of treatment.

2. Mutagenicity (Attachments E, F, G, H)

a) Reference: Challander, R.D. and priestiey, K.P., 1989. Acetochlor: An Evaluation in the
Salmonella Mutation Assay. Study # YV2370/VV2423. ICl Central Toxicology Laboratory, Cheshire,
UK. MRID # 415651-21. ) ‘

Acetochlor induced a reproducible, positive, mutagenic response in strain TA1538 of Sa/monedz
Hypfumurium with metabolic activation at 1000 pg/plate (less than 2x background mutation but
significant at p < 0.05). Significant increases in the number of revertant colonies were not induced in
strains TA1535, TA1537, TA98, and TA100.
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b) Reference: Randall, V., 1989. Acetochlor: An evaluation in the Mouse Micronucleus Test. Study #
SM033y. ICI Central Toxicology Laboratory, Cheshire, UK. MRID # 415651-23.

Acetochlor was not clastogenic in the mouse micronucleus test at the doses tested (898 and 1436
mg/kg in males; 1075 and 1719 mgkg in females). This study was classified as unacceptable as
additional information was requested in order to upgrade this study.

¢) Reference: Howard, C.A., 1989. An Evaluation of the In Vitro Cytogenetic Assay with Acetochlar in
Human Lymphocytes. Study # SY0336. ICl Central Toxicology Laboratory, Cheshire, UK. MRID #
415651-22.

Acetochlor was clastogenic in cultured human lymphocytes in both the presence and absence of S9
mix at 100 pg/mi, and in the absence of S9 mix at 50 pg/ml.

d) Reference: Trueman, R.W., 1989. Acetochlor; Assessment for the Induction of Unscheduled DNA
Synthesis in Rat Hepatocytes In Vivo. Study # SR0357. ICI Central Toxicology Laboratory, Cheshire,
UK. MRID # 415651-24. . o

Acetochlor mduced a weak DNA repair (as measured by UDS ) inrat hepatocytes derived from
animals exposed 47 wo at 2000 mg/ikg (20 hour time point).

2. Metabolism (Attachment I)

Reference: Hawkins, D.R., Kirkpatrick, D., and Dean, G. Five reports:

[1]: Laboratory Project No. HRC/STR 18/88502, “The Biokinetics of 14-C Acetochlor After Oral
Administration to Rats at a Nominal Level of 10 mgkg.”

[2]: Laboratory Project No. HRC/STR 18/89184, “The Biokinetics of 14-C Acetochlor After Oral
Administration to Rats at a Nominal Level of 200 mgkg.”

[3]: Laboratory Project No. HRC/STR 18/89487, “The Distribution and Excretion of Radioactivity after
Oral Administration of 14-C Acetochlor at 10 mg/kg to Rats Pre-treated with Non-Radiolabelled
Acetochlor.”

[4]: Laboratory Project No. HRC/STR 18/89603, “The Metabolism of 14-C Acetochior in the Rat after
Oral Administration.”



[5]: Laboratory Project No. CTL/P/2809, “Acetochlor: Biotransformation Study in the Rat.”

Disposition of 14-C acetochlor was examined in CD Sprague-Dawley rats at single oral doses of 10
and 200 mgkg, and at 10 mgkg x 14 days. Metabolites of acetochlor were characterized and
identified in urine, feces, and bile. Acetochlor was well absorbed after oral administration at both 10
and 200 mg/kg. A majority of a radioactive dose {50-60%) was eliminated in male and female rats in
" urine after 24 hours, with a significant percentage (13-22%) in feces. The percentage in urine was
decreased at 200 mg/kg aftyer 24 hours (40-50%), with an increase in the percentage in feces (26-
37%). Repeated oral dosing at 10 mg/kg had no significant effect on disposition of acetochicr.
Tissue concentrations after 5 days were highest in those tissues well-perfused with blood, due
apparently to the avid binding of 14-C acetochlor derived radioactivity to red blood cells (blood:
plasma ratio = or > 100).The major biotransformation productin urine at 10 and 200 mg/kg was the
mercapturic acid conjugate of acetochlor after removal of the ethoxymethyl side chain. Glucuronide
and glutathione conjugates of acetochlor were identified in bile, with the glucuronide conjugate as
the major metabolite in bile. Fecal metabolites were complex and difficult to identify. Enterohepatic
recirculation of acetochlor was suggested from these studies.

3. Reproductive and Dévelopmental Studies

- ... Reference: Brooker, A.J, Stubbs, A., and John, D.M., 1989. Acetochlor: Teratogenicity Study in the

Rat. Study # RR 0431. Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire. MRID #
415920-05.

The developmental toxicity of acetochlor was assessed by oral administration of acetochlor to
pregnant female rats on gestation days 6 through 15, inclusive, at doses of 0, 40, 150, and 600
mg/kg/day. Maternal toxicity was evident at the high dose (600 mg/kg/day) in the form of clinical
signs, and reduced body weight gain and food consumption. Additional data are needed in order to
assign a Maternal and Developmental NOEL and LEL.

Reference: A.J, Stubbs, A., and John, D.M., 1989. Acetochlor: Teratogenicity Study in the Rabbit.
Study # RB 0432. Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire. MRID # 415920-
06.

The developmental toxicity of acetochlor was assessed by oral administration of acetochlor to
pregnant New Zealand White Rabbitson gestation days 6 through 18, inclusive, at doses of 0, 30,
100, and 300 mg/kg/day. Additional data are required in order to determine the Maternali and
Developmental NOEL and LEL.

Reference: Willoughby, C.R. SC-5676: Effects Upon Reproductive Performance of Rats Treated
Continuously Throughout Two Successive Generations. Study # 89/0414. Life Science Research,
Ltd., Suffolk, England. MRID # 415651-20.
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SC-5676 was administered to groups of male and female CD rats in the diet at dose levels of 18
ppm (1.6 mg/kg/day), 175 ppm (21 mg/kg/day) and 1750 ppm (160 mgkg/day). Systemic toxicity
was observed in high dose parental males and females, and consisted of reductions in bedy weight,
food consumption, and increases in relative organ weights.

Reproductive performance and the rate of physical development of offspring were not affected by
administration of SC-5676 in the diet. However, compound-related reductions in lactational day 21

body weight and total body weight gain during lactation were observed in high-dose pups from both
generations.

Parental toxicity NOEL = 175 ppm; Parental toxicity LEL = 1750 ppm.
Reproductive toxicity NOEL = 175 ppm; Reproductive toxicity LEL = 1750 ppm.

D. Structure-Activity Considerations

Acetochlor is su'uctu'ally related to Metolachlor, Alachlor, Allidochlor, Butachlor, Propachlor, and
SAN 582H, as illustrated below:
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Alachlor is carcinogenic in 2 species (rats and mice). In a dietary administration study in rats,
nasal turbinate tumrors were found at 42 mg/kg, stomach tumors at 126 mg/kg in both sexes, and
thyroid follicular adenomas at 146 mg/kg in males. In a dietary administration study in mice, an
increased incidence of liver tizmors was observed at 260 mgkg in females. Alachlor gave a positive
mutagenic response in one Ames assay (negative in 4 others), and in a DNA damage/repair (UD3)
assay Negative findings were reported from other bacterial assays, 72 w#o cytogenetics, HGPRT
assay, and microsome plate incorporation. The Peer Review Committee has classified Alachlor as a
B2 carcinogen and Alachior has undergone Special Review (PD4 has been completed).

Butachlor is carcinogenic in rats. In a dietary administration study (interim report only, dated 1982),
stomach tumors were induced at 3000 ppm (150 mg/kg) in females. Butachlor was found to be
weakly mutagenic in one Ames assay, and negative in a rec assay and reversion. The Peer Review
Committee has not evaluated this chemical.

Metolachlor, in a dietary admanistration study in rats, was found o cause a signiﬁcaﬂtly elevated
incidence of proliferative liver lesions in females (neopiastic nodules and wcmomas combined) at
150 mg/kg.

Allidochlor has no acceptable chronic or mutagenicity studies to support the chemlml (all IBT) The
Peer Review Committee has noi reviewed this chemical. ,

Propachlor, in a two year chronic toxicity/carcinogenicity study in rats showed e’vidence of an
increased incidence of thyroid and ovarian neoplasia; however, the study did not use high enough
dose levels to adequately assess the carcinogenic potential of Propachlor. A carcinogenicity stucy
in mice also used doses below those necessary to adequately assess the carcinogenicity of
Propachlor in mice. Propachlor was not mutagenic in a chromosome aberration assay, cytogenetic
assay, gene mutation test, and two UDS assays.

SAN 582H, in a chronic toxicity/carcinogenicity study in rats, was found to cause increased
incidence of benign tumors of the liver in male rats at 700 and 1500 ppm. In female rats, benign
tubular adenomas of the ovary were observed in increased inciderice at 1500 ppm. In-a 54 week
dietary administration study in mice, no increase in the incidence of treated mice with benign or
malignant tumors was observed.

SAN 582H was not mutagenic in the Ames Salmonella assay, but caused positive UDS activity at
dose levels well below the cytotoxic level in one study. A second UDS study showed that SAN
582H did not induce any significant increase in net nuclear grain counts. Other studies on the
mutagenicity of SAN 582H (a third UDS assay, in vitro transformation of BALB/3T3 cells with S9
activation, and in vitro micronucleus test in mouse bone marrow) did not show any mutagenic
effects, but were all classified as unacceptable by the Agency.

pee w e
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E. Weight of Evidence Considerations:

The Committee is asked to consider the following regarding toxicology data on Acetochlarina
weight-of-evidence determination of carcinogenic potential:

1. In the rat chronic toxicity/carcinogenicity study, acetochlor was associated with a significant
increase in adenomas of the nasal epithelium at a dose of 1750 ppm (79.6 mg/kg/day a.i.) in baih
male and female rats. Carcinoma of the nasal epitheliusn was also observed in 2 male and 1 fermale
rat at the 1750 ppm dose level, but not at lower doses. A significant positive tend for the incidemce
of thyroid folicudar cell adenomas was also observed in femalie rats at the 1750 ppm dose level in
male rats, a similar incidence of thyroid follicular cell adenomas was found at the 1750 ppm dose,
but was not stafistically significant from cont. ol, but nonetheless related to treatment with acetocinlor.

2. Significant increases in the incidence of masal epithelial hyperplasia, kidney pelvic hyperplasia,
and degeneration of the outer retinal nuclear layer were observed in both male and female rats =t
. the 1750 ppm dose level. The presence of masal epithelial hyperplasia and adenomas occurred
together in 13 male rats at the 1750 ppm dose level, and in 3 female rats at the 1750 ppm dose
level.
L . 2 Inthe 78 week carcinogenicity study in miice, a significant increase in the incidence of pulmanary
adenomas was observed in female mice at the 1000 ppm dose level, as well ~5 a significant
positive frend far the increase in this tumor type. An increased incidence of pulmonary adenomes
was observed in male mice fom the 100 and 1000 ppm dose groups, although statisticaf
significance was not achieved for this sex.

3. In the Ames Salmonella assay, acetochlor induced a reproducible, positive, mutagenic respamse
in strain TA1538 of Sa/manela tplvimuium at 1000 pgiplate. In the unscheduled DNA syntiesis
assay, acetochior induced a weak DNA repair response in rat hepatocytes from animals expesex at
2000 mgkg. In vito cytogenetic experiments with human lymphocytes showed that acetochlar was
dastogenic i both the presence and absence of S9 mix at 100 pg/ml, and in the absence of S mix
at 50 pg/mil. Acetochlor was not clastogenic in the mouse micronucleus test in male or female mice.

4. Acetochiar has been previously classified by the Peer Review Committee as a Group B2
Carcinogen (probable human carcinogen). in addition, the structurally related compound Alzechicor
has also been given a B2 classification for carcinogenicity. The classification of acetochlar as 2
Group B2 carcinogen was based upon data submitted by Menisanto Chemical Company {see
Attachment A), whose results fom carcinogenicity tes@ing of acetochlor are similer to those resuits
obiained by ICL
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ORANDUM PESTICIONS AND TOXIE SUBSTANCES

SUBJECT: Second Peer Review of Acetochlor: Nasal Tumors

: Rcbert Taylor

Product Manager (25)

Registration Divisiom (TS-767c)

FROM: William F. Sette, Ph.p. (-2, F.5XG 4[ocfe
Executive Secretary I, Peer Review Committee
Health Effects Division (TS-769c)

The Health Effects Division Peer Review Committee met on
February 8, 1989 to discuss and evalmate the weight of the evidence
an Acetochlor with special reference to its oncogenic potential for

causimng nasal tumors.

We reaffirmed the classification of the weight of evidence as
category B2, probable human omcogen, and
cuantitative risk assessment (Q,*) be based on the data on masal’
turbimate papillary adencmas im male and female Albino rats gdiven

1000 ppr im their diet.

recommended that the

A. Individuals tendance
1. Peer Review Committee (Signatmre indicates concurrence

with the peer review unless otherwise stat

William Burnam
Marion Copley
Xerry Dearfield
Reto Engler
Bernice Fisher
George Ghali
Richard Levy
Judith W. Hauswirth
John A. Quest
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Robert Beliles @0'&1-\7//@#@5—;
Lynnard Slaughter i#_&%r—

Marcia Van Gemert Zlﬁéhﬁéé_dékz_ﬁéﬂﬁzué
William Sette CJAJLL-..W\ le

2. Scientific Reviewe (Pecple responsible for
presentation of data; signature indicates technical accuracy of
panel report.)

Stephen C. Dapson Mw G - QM

3. Peer Review Members in Absentia (Those unable to attend
the discussions; signature indicates comcurremce with overall
conclusions of the Committee.)

Diane Beal é@ Z . QQ *f‘ -

Richard Hill —

Q087275

B. Materia eceived

We received an 11 page overview from Dr. Dapsori dated '1/2-":’//8§

summarizing the issues and available data, and a set of
attachments (A-J) including the first peer review of this material,
data evaluation records of 3 oncogenicity studies, 2 mutagenicity
studies, a qualitative risk assessment of cne study, amd related
memoranda.

C. Background Informatiomn
Acetochlor, 2 chloro-N-ethoxymethyl-N-{2-ethyl-6-metthylphenyl
acetamide), is a herbicide used for control of annual grasses and
certain broadleaf weeds on a variety of fcod creps.
CoHg
/CHZ—O-CHZCH3
g-CHZCI‘
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In the first Peer Review Committee meeting (9/12/85), the
weight of evidence for oncogenicity was classified as B2-Prohable
Human Oncogen based on:

an increased incidence in rats of hepatocellular carcimomas
in both sexes, and thyroid follicular cell adenomas in maless

anm increased incidence in mice of hepatocellular carcimomas
in both sexes, lung carcinomas, aterine histiocytic sarcomas,
benign ovarian tumors, and kidney adenomas in females;

positive mutagenicity data in the CHO/HGPRT and mouse lympihoma
assayss

and posi-.ve oncogenicity data on structural analcgues,
alachlor, butacalor, and metolachlor.

Since that review, a newer rat study has been reviewe@ and
slides from the original rat study re-evaluated. Further, a
qualitative risk assessment has been performed on the newer rat

study. The present meeting focused on these studies and primarily
concermed the masal turbinate adenomas cbserved.

D. Ewaluation of Oncogenicity Evidence o S

1. Chronic Feeding Study of MON 0S7 in Albinc Rats.
EPA Accession No. 40077060%L. '

Groups of 70 rats/sex were fed 06, 40, 200, or 1000 pmm of
Acetochlor in their diet for 2 years.

Statistical analysis was performed by C.J. Nelson of this
division. There were no differences in survival in either sex.

There was a statistically significant (p<0.05) increase in
poth sexes in papillary adenomas of the nose/turbinates at 1000
ppm (5C mg/Kg) . There also was a significant dose related trend.

There was a significant linear trend for combined thkyroid
carcinomas and adenomas for females, but not males.

A NOEL of 200 ppm (10 mg/Kg) Zfor systemic toxicity was
identified.

Based on the effects seen in the high dose group, decreased
body weight gain, clinical chemistry changes, and non-neoplastic
findings, it is apparent that the MTD was achieved in this study.

19
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TABLE &. ACETOCHLOR ALSINO RAT Study-- FEMALE Thyrofg Fellicuter Tumer Ratess and Cochran-ares
Test and Fisher's Exect Test Results tage Trend

oose 08.000 40.000 200.000 1000.000
ADENONMA 1739 » 2744 @ 2736 L7446 T
€2.6) 4.5) (5.6 @.7)
p= 0.1124 p= 0.4013 p= 0.3639 pe G.1940
CARCINONA 0s30 0/s3% /28 1736 b
T €0.0) €0.0) €0.03 .8
p= 0.0837 pe 1.0008 p= 1.0600 pe 0.5433
ADENONA
CARCINONA 1739 4% 2/36 Sr746
€2.6) (4.3) 5.6) (10.9)
3% 0.0457 » ps 0.4013 p= 0.3639 P~ 0.1222

r Firse Adenome obeerved at 90 veeks in dose O and 10 PpR,
b Firse Carcinoms observed st 100 weeks in dece 1000 ppe,

TABLE 5. ACETOCNLOR ALBING RAT Study-- FERALE Nose Popitlery Tumor Ratess and Cochran-Araitsge Téene Tast
@nd Fisker's Exsce Test Results .

bose G.000 40.000 200.000 1069.000
ADENCNA 0769 /69 0767 19768 ¢
(8.0) €0.0) €0.0} 27.%
p< 0.0001 »» p= 1.0000 p= 1.0000 pe 0.0001 *e

- Bumber of tumer bearing snisels/Number of nnh-ln at risk. {Excluding snimelse that died befers the
obeervation of the firge tumer or anfmsis net examined). )
€ ) Per cone

¢ nratmmot“mlndno 1000 ppm.

Note: Sieniticance of trend dencted ot canirel. Stenificance of peir-wige comperison with comerot
demated at Qogg tevel. ¢ denctes p < 0.0% and ©* denetes p < 0.91
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TABLE 6. ACETOCELOR, ALBING RAT Study-- MALE Thyroid foiliculer Tumor Retess end Cochrsn-Armitage Trend
Test and Fisher’e Exsct Test Results

e T T e L Lo e R R R R A R P e S R ] Lt R et L T R T Y T T —— -

pOSE 0.000 40.000 206.000 1000.000
ADENOMA 1756 1/53 175 » 2754
¢1.8) 1.9 1.9 3.7
Pe 0.2208 pe 0.5042 pe 0.5044 p= 0.3713

®  First Adenoms observed at 75 weeks 1n doae 1000 ppm..
Ne Carcinomes occurred in mele rats.

TABLE 7. ACETOCELOR, ALBINOG RAT Study-- MALE Mose Pespillary Tumoe Ratest and Cochren-Armitage Trend Tamt
and Fisher‘s Exsct Test Results

........ R D N R P R R R R R Y e R L DY R L R R R T T L T T T R R i S S

bose 0-000 40.000 200.000 1000.000
ADENORA 1758 Torse 0/58 1289 T
1.7 0.0y €0.0) €20.3)

P< 0.0001 =~ ps 0.3179 ps 0.5000 p= 0.0010 **

-

+  Number of tumor bnriih.nm(nlu’lwr ef animels st risk. (Excluding miuln that died before tie
ocbservetion of the first tumer of snimeis not examined).
() Per cent

e First Adenome observed at 67 weeks {n dose 100G ppm.

Hote: Significance of trend denoted at Control. Significence of peir-wise comperison with contrel
denoted at Dogg level. * denotes p < 0.05 and ** denotes p < 0.01
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2. Reexamination (EPA Accession No. 40484801) of Preserved
Tissue from the earlier rat study (EPA Accession Nos. 071962-5).

Since treatment related nasal papillary adenomas were not seen
in the earlier rat oncogenicity study (reviewed in the first peer
review), the sponsor reexamined the preserved tissues of the rats
froam that study, focusing on the posterior portion of the nasal
cavity, which were not previously analyzed and in which the
probability of inhalation of the diet was minimized.

A. Summary from first Peer Review

Groups of 70 Sprague-Dawley rats/sex were fed O, 500, 1500,
and 5,000 ppm of acetochlor in their diet for 24-27 months. (Males
only for 27 months).

The MTD was exceeded at the high dose for both sexes, based
cn body weight decreases and non-neoplastic lesions. In addition,
there was increased mortality in females. The LOEL for chronic
effects was 500 ppm, based on body weight and organ weight data;
a systemic NOEL was not established.

The incidence of hepatocellular carcinomas and thyroid
follicular cell adenomas were significantly increased at the high
dose in male rats; a positive trend (p<C.05) was noted for these
tumors in males as well as for the incidence of hepatocellular
carcinomas in females.

The study was rated CORE Minimum, despite the need to repeat
the study to establish a systemic NOEL.

B. Results of Re—-examination

There was a dose-related increase in nasal papillary adenomas
in male rats with statistically significant differences at the mid
(1500 ppm) and high (5000 ppm) dose levels. Papillary
adenocarcinomas were present in two high dose males who did not
have adenomas. There were significant trends for these adenomas,
carcinomas, and all nasal malignancies combined. There was an
apparent increase in all treated males of inflammation of the nasal
mucosa, which was statistically significant (p<0.0l1) at the high
dose. However, for all but three high dose males, there was no
association between adenomas and inflammation. There were no
statistically significant differences in survival between treated
and control males. '

In females, there was a borderline significant (p=0.055) trend
in the incidence of papillary adenomas. However, there was also
significantly lower survival times for low and high dose females,
as well as the overall treated group.

Since the statistical analyses presented by the Company and

.
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used here were not completely annotated, it is not clear how well
the reported trend analysis accounted for the survival differences.
Similarly, the Bonferroni Inequality Multiple Comparison adjustment
of Fisher's exact test on this data wculd not have been performed
by us, although for this data set, the significance of the results
are still apparent. For the male data, where there were no survival

differences, a Cochran-Armitage trend test would have been
preferred.

oo
)



@ 208728

-8-

Dose (ppm) o $00 1560 $000
Observatioas _
NosesTurbinates:

papillary adenoma

M 0/69 1/70 6*/69 18*/69

F 0/69 0/68 2/70 1/69
papillary adenccarcinoma

M 0/69 0/70 0/69 2/69
squamcus c¢e¢ll carcinoma

M 0/69 1/70 0/69 1/69

F 1/69 2/68 1/70 0/69
squamncus papilloma

M 0/69 0/70 1/69 0/69
carcinoma in-situ

P 0/69 0/68 1/70 0/6%2
esthesioneuroma (benign)

M 0/69 0/70 0/69 1/69
epithelizl inflammatory squamous metaplasia

P 0/69 /68 1/70 c/69
subaucossl glandular hyperplasia

F /69 0/68 0/70 2/69
inflammatory epithelial hyperplasia

M 1/69 Q/70 3/69 2/69

F 1/69 0/68 2/70 0/6%
inflammation: . IR S TN U

‘nasolacrimal duct . . - N
" M . 1/69 8/70 5/69 6/69
F S/769 1/68 2/70 2/69
nasal mucosa
M /69 9/70 1/69 16a%/69
F 2/69 8/68 6/70 8/69

* = p < 0.05 using Fisher's Exact Test w/ Bonferroni Inequality
** = p < 0.01 using Pisher's Exact Test w/ Bonferroni Inequality
Peto test for trend found the following "p" values:

nasal papillary adenoma, males 0.000

nasal papillary adenoma, females 0.055

nasal papillary adenoma, both sexes0.000

papillary adenocarcinoma, males 0.027
esthesioneurcma, males 0.062
all nasal malignancies, males 0.031‘
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1. tagenic
review indicated that:

Acetochlor was weakly positive in the CHO/HGPRT gene mutation
assay with and without activation. The alcohol vehicle appeared to
have a higher baseline frequency under activated conditions.

It was also positive, with activation only, in the mouse
lymphoma assay.

A DNA damage/repair assay . in rat hepatocytes was negative.

An acceptable Salmonella assay was negative, but K. Dearfield
notes that TAl00 data were suggestive.

Two in-vivo chromosomal aberration studies were negative.

A new dominant lethal study could not be adequately evaluated
with the provided data; however, a new study was not requested
since all mutagenicity requirements were fulfilled.

2. Structure Activit e s

As the first peer review indicated, Acetochlor is structurally
related to Alachlor, ‘Butachlor, and Metolachlor.

The studies reviewed in the first peer

Alachlor is oncogenic in rats and mice and was classified ag -
a B2, probable human oncogen. It produces nasal turbinate tumors

-in both sexes of rats at 15 mg/Kg, as well as stomach tumors in
both sexes at 126 mg/Kg, and thyroid follicular cell adenomas in
males at 126 mg/Kg. In female mice, lung tumors were seen at 260
ng/Kg.Gavage exposure of rats to Alachlor lead to labelled material
in the nasal turbinates, indicating its systemic distribution ang
discounting the view that tumors arose from breathing of food dust.

Butachlor produced stomach tumors in female rats at 150 ng/Kg.
The Peer Review Committee has not reviewed this data.

Metolachlor is classified as a Category C oncogen based on
liver tumors in female rats given 150 mg/Kg. More noteworthy here,
however, were nasal turbinate tumors, adenocarcinomas and a
fibrosarcoma in male rats. There was a significant trend for
adenocarcinomas ( 0/67 controls, and 0/59, 0/53, and 2/69 for 30,
300, and 3000 ppm groups, respectively).

F-Mﬂwmmﬂgmﬂm

The Committee considered the following facts regarding the
toxicity of Acetochlor to be important in weighing the evidence of
its oncogenic potential with respect to these nasal tunmors.

In the ‘"repeat" rat study, there was a statistically
significant (p<0.05) increase in both sexes in papillary adenomas
of the nose/turbinates at 1000 ppm (50 ng/Kg) . There also were
significint dose related trends.

o 9
i e -
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There was a significant linear trend for combined thyroid
carcinomas and adenomas for females, but not males.

In the first rat study, there was a dose-related increase in
nasal papillary adenomas in male rats with statistically
significant differences at the mid (1500 ppm) and high (5000 ppm)
dose levels. Papillary adenocarcinomas were present in two high
dose males who did not have adenomas. For males, there were
significant trends for these adenomas, carcinomas, and all nasal
malignancies combined.There was an apparent increase in all treated
males of inflammation of the nasal mucosa, which was statistical
significant (p<0.0l1) at the high dose. However, for all but three

high dose males, there was no association between adenomas and
inflammation.

In females, there was a borderline significant (p=0.055) trend
in the incidence of nasal papillary adencmas.

There were positive mutagenicity data -in the CHO/EGPRT and
mouse lymphoma assays.

There were positive oncogenicity data on structural analogues,
alachlor, butachlor, and metolachlor. Of particular note were the
nasal tumors in rats given Alachlor, the thyroid tumors in Alachlor

males, and the nasal tumors (not statistically significant) in
Metolachlor rats.

G. Clas jcat o] e Q

The previous Peer Review Committee meeting classified the
evidence as best fitting Group B2, Probable Human Oncogen based on
an "increased incidence of malignant or combined malignant and
benign tumors in multiple species®™, with additional evidence from
mutagenicity studies and SAR.

Based on the data examined in the current meeting, we can now
additionally cite an increased incidence of nasal adenomas in

Sprague-Dawley rats in 2 studies, and stronger analogy to Alachlor,
which also causes these nasal tumors.

We reaffirmed the classification of the weight of evidence as
category B2, probable human oncogen, and recommended that the
quantitative risk assessment (Q%) be based on the data on nasal
turbinate papillary adenomas in male and female Albino rats given
1000 ppm (50mg/Kg) in the repeat study.

AR RS
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Reviewed by: Timothy F. McMahon, MW =)3)3)
gecuon I Tgncology ‘?mch i aMﬂ > PhD. ?/ / n0ae
ndary Reviewer: Yiannakis M. Ioannou, n
Section I, Toxicology Branch II (H7509C) al Ut 9/9/2 208478
Data Evajuation Report
Study rvpe: Combined Carcinogenicity/Chronic Toxicity - rats

Guideline: 83-5

EPA ID Numbers:  MRID number: 415920-04
Caswell No: 003B-ICI
HED Project Nos: 0-1999 —

Testmaterial: SC-5676

Svnonyms: 2-chloro-N-(ethoxymethyl)-N-(2-ethyl-6-methylphenyl)acetamide;
Acetochlor

Study number(s): 88/SUC017/0348

Sponsor: ICI Central Toxicology Laboratory
Macclesfield

Cheshire, UK

Testing Facility: Life Science Research, Ltd.
Suffolk, England

Titleof repor; SC-5676: Combined Oncogenicity and Toxicity Study in Dietary
Administration to CD Rats for 104 Weeks

Author(s): D.M. Virgo (senior anthor); Alan Broadmeadow (study director)
Study Completed: March 18, 1988

Conclusions:

Technical SC-5676 was administered to male and female rats in the diet for 104 weeks at doses of 0, 18, 175,
and 1750 ppm (0, 0.8, 7.9, and 79.6 mg/kg/day active ingredient). In males and females,systemic toxicity in the
form of reduced body weight gain, decreased food efficiency, logic abnormalities, elevated GGT and
cholesterol, and increased organ:body weight ratios were evident at the 1750ppm dose level, establishing this as a
maxmmmtolcrateddoscforthesmdy Tumorigenic responses were observed in both sexes from administration of
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1750ppm SC-5676. These included a significant increase in the incidence of nasal epithelial adenomas and thyroad
follicular cell adenomas. Nasal carcinomas were observed in a total of 3 rats (2 males and 1 female). Rare umors
in the form of chondroma of the femur and basal cell tumors of the stomach were also observed. Non-neoplastic
histopathology in the kidney, retina, pancreas, and nasal epithelium v as also increased at the 1750ppm dose level.

The data in this study support the conclusion of limited evidence of carcinogenicity for technical SC-5676, based
upon the occurrence of increased incidence of benign thyroid follicular cell tumors and benign and malignant nasal
tumorsongni:lhighdosemleandfemlems,andd;coccmrenceofbelﬁgnchondromaandbasalcenmmrsin
male and e rats.

The No Observed Effect Level (NOEL) = 175 ppm

The Lowest Observed Effect Level (LEL) = 1750 ppm (males and females; decreased body weight gain, decreased
food efficiency, increased organbody weight ratios, increased plasma GGT and cholesterol).

The Maximum Tolerated Dose (MTD) = 1750 ppm (males and females; decreased body weight gain).
Classification: Core Minimum '

This study satisfies the guideline requirements (83-5) for a combined carcinogenicity/ chronic toxicity smady in
rats.
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L MATERIALS AND METHODS
A. Test Material

SC-5676; description:dark brown viscous liquid oil (batch #s 1 and 3); Purity (by pre-study analysis provided
by sponsor: 91.0% [page 285 of report]).

Test article was stated as stable under the storage conditions employed. This was verified from analysis of
samples of test material obtained prior to and following the study by ICI Western Research Laboratories,
Richmond, California. Results of this analysis (pages 285-286) demonsirased the staoility of test material under
the storage conditions employed by the performing laboratory.Test material was found to be stable in rodent diet
shen kept at -20 °C, but was showr to have limited saelf life (between 8-11 days; page 292 of report). Thus, test
diets were prepared w eekly.

B. Test Animals

Two hundred ninety four male and 295 female CD rats (remote Sprague-Dawley arigin) Source: Charies River
-U.K. Limited, Kent, England. Age: approximately 4-5 weeks old upon receipt. Weight range (at time of dosing):
males, 108-170g; females, 98-153g.

C. Animal Husbandry

A total of 589 rats (294 males and 295 females) were employed in this stady. On arrival, rats were assigned to
treatment grouaps at random and individuaily identified. Health status of the rats was assessed daily during the 9
day acclimation period prior to commencement of dosing. During the first 54 weeks of treatment, rats were
housed in polypropylene cages measuring 38 x 25 x 18cm. From week 55 onward, rats were housed in similar
cages with dimensions of 45 x 28 x 20cm. into suspended cages with wire mesh floors so that each cage
contained 5 rats of the same sex. _

All rats had free access to food (Labsure Laboratory Animal Diet No. 2, Cambridgeshire) which was ground by
the manufacturer. Water in polyethylene bottles was also supplied ad libigew. Food and water were withheld only

overnight preceeding blood or urine collection. Animals were housed in temperature (18 - 25 °C) and humidity

(40 - 70%) controlled rooms, and permanent daily recordings were made of these parameters. A 12 hour

lght/dark cycle was employed. No significant deviations in these parameters was observed during the study.
Cages were dispersed so that possible eavironmental influences arising from their distribution were equilibrated.

D. Dietary Mixtures

: SC-5676 was administered by admixture with the diet in powdered form. Dictary pre-mixes were prepared
. weekly by incorporation of a weighed quantity of SC-5676 into untreated test diet. This premix was stirred for

20
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20 minmses in 2 Hobart A200 mixer, andl was then further diluted with test diet to give a final concentration of
technical material of 1750ppm. Mixing st this seage was continued for 15 minutes in a Gardmer SOL mixer. This
diet was used for the high dose group, wihile serial dilution of this prepared diet was performmed o attain the
dosing concentrations of testt article for aither treatment groups.

D. Stabglity and Homogeneinv

Stability of dietary test mixtures was pexformed on trial diets prior to stndy initiation. A trial dietary mixture of
18ppm was prepared and sampled for amalysis piiior to the study. Stability was checked after storing the diet at
room temperature for 7, 10, and 14 days. as well as after storage for four days at -20 °C folllowed by 3 and 11

days storage at room tempezature. Resulits of this analysis (page292 of report) showed a usalble shelf hfe of
betweem 10-11 days when saored at roomn tempezature (i.e. found concentration within 10% of nomimal). No

alteration in test diet concennration resulted from storage at -20 °C. Therefore, diets were prepared weekly, and
each prepared batch was diwaded into twwm basches, of which the first was used for days 1-4 of the week, and the

second batch stored at -20 “C until used @n the kst 3 treatment days of the week.

Representative samples (100g) of tesz dicts were taken at weeks 1, 2, 3, and 4, and at four week intervals
thereafier to assess achieved concentratimn of test diet over the course of the study. Results of amalysis for
achkvedwmnﬁoanpmwmldm)ﬂmedmgfolhwiggmm E

Ramge (% nominal) Mean (% nominal)
Group 2 (low dose):z 92-114 101+ 5.7
Group 3 (mid dose): 8§7-109 97%53
Group 4 (bigh dose)- 84-107 98 +54

Homogeneity of dietary test mixtures at the low and high dose level was conducted in represenative samples
taken from six positioas in the mixer. Results of this analysis (page 291 of report) showed that the concentration
of test msaterial at the six poséitions sampled for each dose level was within 10% of the nominal concentration for
cach dose level.

Rats were assigned to one of eight dose groups. Tumorigenic potential of SC-5676 was assessed in groups of
fifty mafes and 50 females wiho received zest chernical for 104 weeks in the diet at the following four dose levels:

5y
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No. of Rats
Group # Dose Level (ppm) Jnale female
1 0 50 50
2 18 50 50
3 175 50 50
4 1750 50 50

In addition to the above, a further ten males and fernales were treated at the 18 and 175ppun dose levels for 52
weeks, as were a group of 20 males.and females at the 0 and 1750ppm dose levels.

Dosclevelsﬁorthissmdywmselecmdhasedupmmaﬂnobmined&omambchonicmﬂmﬁcitysndymms
(MRID#415920-04)inwhichd’nmylevelsofo,m,ZOO.andza)Oppmmtarﬁclewwmd.

It was not stated whether rats were housed within the same animal room for the entire course of the study. SC-
5676wua&ﬁﬁsmedcmﬁnuanlyh&cdi&mmmComlmsmﬁvedmmdcﬁaofme
same batch and at the same frequency as test article treated rats.

An additional 10 male amd female rats were selected from the total rats ordered and used as veterinary controls
’mdﬂitorthepotentialou@akofdimsedm'ingthesmdy.Aceordingtolhcrcgismt(pag:lﬁ),moubreakof
- disease occurred during the study. ‘ ‘ ' o

E. Statistical Analysis
A copy of the statisticall procedures employed in this study is attached to this review.

F. Compliance

A signed statement of no data confidentiality claims was provided.

A signed statement of GLP compliance was provided.

A signed szatement of quality assurance was provided.

A signed statement of flagging studies for potential adverse effects was provided.
1. OBSERVATIONS AND RESULTS
A. Mortality

Rats were observed ezrly each morning and again in the afternoon for signs of mortality and/or moribundity.
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On weekends, the second observation time was made at midday. Any animal showing signs of debility or
intoxication was killed by CO, asphyxiation and subjected to detailed macroscopic examination. Tissues were
preserved in 10% buffered formalin where possible.

Cumulative mortality in male and female rats is summarized in the following Table (Table 1):

TABLE 1

umulacive Momalicy in Rags Given SC-5676 i the Diet for 104 Weeks™®
Week of Males ) Females
Study 0 18 115 110 0 18 115 1150
1 00° 00 00 00O 00) 00 00 00
13 00 0O 00 00 00 00 00 1)
26 @ o om 00 00 00 00  3©
52 @ ©® 1 oo 00 24) 10  5(10)
78 13(26) 10(20) 10(20) 8(16) 10(20) 11(22) 9(18) 10(20)
104 39(78) 38(76) 41(82) 28(56) 30(60) 30(60) 30(60) 32(69)

34ata calculated from pages 55-57 and 318-336 of registrant report.
bcumulative mortality (percent mortality)

The registrant stated (page 31 of report) that a sotal of 147 males and 133 females died or were killed during the
study. In wnales, mortality was from the main dose group only; in females, 128 rats from the main dose group
died or were killed during the study, and 5 females from the interim sacrifice group died or were killed.

No significant differences in mortality were observed between control and treated rats of cither sex over the
duration of treatment. However, mortality among control male rats and those in the 175ppm dose group was
slightly higher than expected. The registrant stated that the slightly higher mortality could not be associated with
treatment. The higher than expected incidence of mortality in control male rats deserves additional explanation
from the registrant.

29
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Rats were weighed on the date of study initiation, weekly thereafter for the next 14 weeks, bi-weekly thereafizer,
and again before necropsy. Group mean body weights at selected times are presented in Table 2

K

B. Body Weights

Week of
Study (]

0 143 145 149 146 1290 126 126 126
1 202 202 206 196 158 154 155 151
13 540 524 538 496 2778 214 217 255
26 656 635 654 588 315 313 316 281
52 g1 T4 810 02 410 410 406 340
104 §70 857 80 T3 610 625 606 448

34ata taken from Table 4a, pages 66-69 of registrant report.

Body weight in male and female rats at the 1750ppm dose level was decreased relative to control rats througisout
the study. The percentage decrease in absolute body weight was progressive in both sexes up to week 52. At
week 104,bodywdghtinmleratswudecreasedlZ%vsconuols,whﬂeinfemalermﬂﬁspemdngewas
higher (decreased 27% vs control). Body weight in male rats at the 18ppm dose level was also decreased relatiwe
to control from week 13 of the study. This was apparently not related to treanment, as body weights in the 175ppm
dose group of males were not affected. :

Effects of test article treatment on body weight gain in male and female rats are summarized in the following
Table (Table 3):
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Males Females

Q 18 1715 11X Q 18 178 1130
Body weight
(week 0) 143 145 149 146 120 126 126 126
!E! . l 3 [ ]. -
0-13 396 379° 390  349° 150 147 151 129°
%control - 96 98 88 - 98 101 86
0-52 668 629° 662 5555 281 283 279 213°
%control . 94 9 83 - 101 99 76 "
0-104 72719 7129 614 62724 481 499 479 322
Fcontrol . o988 ogd gl - 104 100 67

34ata taken from Table 4b, pages 70-71 of registrant report.
bsignificantly different vs control (p <0.05)

Csignificantly different vs control (p <0.001)

d4ata recalculated from Table 4a, pages 66-69 of registrant report

As shown above, body weight gain was significantly decreased in both male and female rats in the 1750ppm
dose groups, and was consistently affected throughout the study. Weight gain in male rats in the 1750ppm dose
group was decreased by 12% over the 0-13 week period of the study, and in female rats was affected similarly
(14% decrease). Weight gain in male rats from weeks 0-52 was decreased 17% vs coatrol, and in female rats was
affected to a slightly greaterdegxee(decreaseofu%vsconml).Fonheenﬁresmdypuiod(weekso-lM),hdy
weight gain was decreased 14% in male rats vs control, and was decreased 33% in females vs control. Thus,
effects of test article treatment at 1750ppm on body weight gain appeared slightdy greater in female than male raes.

There were significant effects on body weight gain in male rats in the 18ppm dose group from weeks 0-13 (4%

31
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decrease vs control) and 0-52 (6% decrease vs control). These changes were statistically significant at the 0.05
level of probability, but were not likely related to treatment with test article, as no effect was observed at the mext
highest dose level (175ppm). However, it should be noted that overall weight gain in male rats at the 175ppmm
dose level was decreased 8% vs control when data were recalculated. Thus, there appears to be a dose-related
trend in body weight gaim decrease for both male and female rats.

C. Food Consumption and Efficiency

Food consumption was calculated for each rat on a weekly basis by measurement of the amount of food gaven
and that remaining in the hoppers. Scattered food was estimated twice each week and included in the food residue
for calculation of the food consumption. Food efficiency was calculated as the weight of food consumed perunit
gain in body weight. Food efficiency was calculated for the first 14 weeks of treatment and for 13 week periinds
until study termination. -

Group mean food consmmption data are presented in Table 4 below:

Food consumption (g/rat/week)

Weeks Males Females
of Study 4] 18 173 1750 Q 18 173 1730
1-13 190 189 190 1814 133 133 135 128°
%control -9 100 95 - 100 101 96
1-52 186 181 183 1734 134 133 133 1264
%control - 97 98 93 ; 9 99 94
1-78 198 189° 190 178d 143 140 141 1324
% control - 95 96 9 - 98 9 92
1-104 204 187 188 1719 145 145 146  133°
%control - 92 . 92 81 - 100 101 92 -
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34ata from Table 3, pages 58-65 of registrant report.
bsigniﬁmtly different vs coatrol (p <0.05)
Csignificantly different vs coatrol ( p <0.01)
dsigniﬁandy different vs coatrol ( p < 0.001)

As shown in Tabile 4, group mean food consumption in male and female rats was affected primarily at the 17S0pp
dose level. Significant effects were noted in male rats continmously from weeks 0-97, and in female rats from weeks
104. From study week 0-13, food consumption was decreased by 5% in male rats vs control, and by 4% in female :
over this time period. From weeks 0-78, food consumption was decreased 10% overall in male rats, and 8% overall
fernale rats. For the entire study period, food consamption was decreased 13% in male rats at the 1750ppm dose lev
and 8% in female rats at this dose level.

Food efficiency (total food consumed / togal weight gain) among male and female rats during the first 25 weeksof
the study is shown below in the following Table (Table 5):

Food efficiency (g food/g body weight gain)

Weeks Males Females
of Study 0 18 15 1IX0 0 18 13 110
1-7 | 49 5.1 5.0 53 93 9.1 9.1 102
7-14 133 138 139 155 342 295 218 449
1-14 91 95 95 104 21,7 193 184 27.5

34ata recalculated from Table 5, page 72 of registrant report.

From the above recalculated data, food efficiency was apparently affected slightly in males from the 1750ppm
dose group from weeks 1-14 of the study (10.4 vs 9.1). A similar effect was observed in female rats from the
1750ppm dose group, except that the magnitude of the effect appeared somewhat greater at this dose (27.5vs
21.7). This pattern of change appeared to extend throughout the study period in both sexes, although it is to be

Q2
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noted that overall food efficiency for the study duration was unaffected in male rats at the 1750 ppm dose level vs
control (292 vs 29.5), while in female rats food efficiency at the 1750ppm dose level was different from control
(43.0 vs 31.4, page 73 of report).

The combined observations of decreased body weight gain, food consumption, and food efficiency supports the
conclusion of test article toxicity. While food consumption and body weight gain decreases in male rats are closely
parallel for the study duration (12% decrease in body weight, 13% decrease in food consumption), food
consumption was decreased 8% in female rats for weeks 0-104 of the study, but body weight gain was decreased
33%, as reflected in the overall decreased food efficiency in female rats, both for weeks 1-14 and for the study
duration. Thus, treatment with tes article at 1750ppm may be more toxic to female rats as shown by these datz.

D. Intake of SC-5676
The group mean intake of SC-5676 for male and female rats over the course of the study is sumenarized in the
following table (Table 6):

7 Avemgelnmke(weeks 1-104)
Dose .. Nominal mg/kg/day (mg/kgiday)

Group (ppm) (ppml20) . males females
0 0 0 0
18 09 0.67 0.88
175 8.75 637 8.53
1750 87.5 66.9 92.1

34ata taken from Table 6, page 77 of registrant report.

Achieved dosage of SC-5676 was based upon concentration of the active ingredient in dietary formulations

(91%). Thus, the actual nominal dose levels received by rats in this study weze 0, 16, 159, and 1589 ppm (0, 0.8,
7.96, and 79.6 mg/kg/day). Group mean achieved intake of SC-5676 was bexween 80-84% of nominal for maie
rats in all dose groups, while an achieved intake of between 107-115% was calculated in female rats in all dose
groups. :

Note: The approximately 20% difference in achieved intake of SC-5676 between male and female rats could
explain in part the apparently greater effects of test article on female rats at the 1750ppm dose level.
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E. Ophthalmoscopic Examination

Both eyes of all rats were examined prior to imitiation of the study by means of a Fisons Binocular Indirect
Ophthalmoscope after instillation of 0.5% tropicaimide. Nine males and 12 females with relatively sewere ocuar
abnormalities were discarded prior to the study and replaced with spare animals bearing no abnormaliities. Duriing
the course of treatment, surviving rats were examined at week 23, 49, 76, and 101. An additional examinatiom
was performed on all surviving males after 97 weeks of treatment.

As stated by the registrant (page 29 of report), observatioas of hyaloid remnants and persistent hyalioid arteries
were omitted from the resulgs as they were considered normal developmental structures and there was no
indication of a treatment refaged disturbance.

Ophthalmic examination after 76 weeks of treatment tevealed a high proportion (24 of 43 rats, 55%) of femaile
rats in the 1750ppm dose group with hyperreflection (p <0.001 vs controls). This ocular lesion was also present
in female rats at 101 weeks (15 of 25 rats, 60%; p <0.05 vs control). In the majority of affected fenmale rats thiss
lesion was bilateral. The incidence of this lesion in female rats at the 18 and 175ppm dose levels wasmot
significantly different from control values.

In male rats at the 1750ppm dose level, foci or plaques in the vitreous or on the posterior capsule of she lens
(page 32, section 5.7 of repaxt) were observed in increased incidence beginning at 76 weeks, and weze observed

mmcrusedmcxdencemdmdosegmupasubsequentexmnanmnmm%weeks. 120f A2 malie rats inthe -

1750ppm dose group (28%: p < 0.05 vs control) were observed with this lesion, and 10 of 26 remaiming rats
(38%) were observed with this lesion at 97 weeks. At 101 weeks, 9 of 25 remaining rars (36%) were observed
with this lesion. In most cases, this lesion was bilateral. Male rats at the other dose levels were not observed wiith
an increased incidence of this lesion when compared to coatrol values.

With the exception of those lesions described above, no other ocular lesions were attributed to adnmmistratiom of
SC-5676 at any dose level im either male or female rats.

F. Clinical Signs and Pathology

Examination of rats for amy sign of ill health or systemic toxicity was recorded twice daily. Examimation for
palpable masses was made ance a week. The location, size, consistency, time of first observation and subsequent
course were noted for each palpable mass.

Blood samples were obtaimed from the orbital sinus of 20 male and 20 female rats with the highest identity
numbers from each dose group. Blood was withdrawn at weeks 13, 24, 50, 78, and 102m1da'hghtemer
anesthesia following an overnight fast.

Collected blood was mixed with EDTA anticoagulant for hematological examination, and with heparin
anticoagulant for biochemical measurements. An Ortho ELT-8ds automated hematology analyzer was atilized fior
hematology measurements.
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a) Hematology
The following CHECKED hematological parameters were examined:
_x_ total leucocyte count® ' = total plasma protein*
_X_ erythrocyte count* _X_leukocyte differential®
_X_hemoglobin* -X_mean corpuscular HGB
= hematocrit* X mean corpusc. HGB conc.
—X_ platelet count —=_mean corpusc. volume
_X_ packed cell volume — methemoglobin
—=_reticulocyte count = sulfa-hemoglobin
*EPA guideline requirement “’notanalyzed
13 weeks

Male rats in the 1750 ppm dose group showed an increased total white blood cell count vs control (17.8 vs 15.4
1000 cclls/cmz, p < 0.05). However, no such effect was observed at the 1750ppm dose level. Female rats in the

1750ppm dose group showed decreases in platelet counts (579 vs 627 1000/cm? in control, p <0.05) packed cell
volume (45 vs 47% in control, p < 0.05), and an increase in mean corpuscular hemoglobin concentration 35 vs
34%, p < 0.01 vs control). ’

24 weeks

Hemoglobin concentration in male rats was significantly (p < 0.05) increased at the 18ppm dose level vs
control, as was red blood cell number (8.93 vs 8.65 mil/cmm). Platelet number was observed to be low at the 175
and 1750ppm dose level (565 and 591 vs 647 1000/cinm); however, the control vaine had a high standard
deviation (103) which was due to 2 abaormally high values. Thus, the intergroup differences observed at 175 and
1750ppm were not considered treatment related.

No significant hematological effects were observed in female rats at 24 weeks.

30 weeks
No significant hematologic effects were observed.

18 weeks
In male rats, no significant effects were observed.

In female rats, an increase in platelet count was observed at the 18ppm dose level vs control (638 vs 573
1000/cmm).




102 wecks

In male rats, mean corpuscular volume in the 1750ppm dose group was significantly (p < 0.05) decreased vs
control (53 vs 57%). No other changes were reported as significant.

In female rats, mean corpuscular hemoglobin concentration was significantly increased at all doses vs control,
and mean corpuscular volume was significantly (p <0.001) decreased in the 1750ppm dose group vs control (36
vs 62cp).

The registrant stated (page 33) that abnormally low erythrocyte characteristics (packed cell volumes, hemoglobin
concentration, and erythrocyt= counts) were reported after 50, 78, and 102 weeks of treatmeat, especially in
males. While low but non-statistically significant values for these parameters were observed in male rass at 50

weeks in the 175 and 1750ppm dose groups, such a trend was not apparent at 78 or 102 weeks upon inspectiom of
the data (Table 8c-8 pages 97-102 of report). -

Note: In the subchronic toxicity study with acetochlor in rats (MRID# 415920-04), an apparent dose-related trend
towards increased hemoglobin levels and decreased plaselet levels in male rats was observed at 12 weeks, as was
an increase in red blood cells in female rats. These changes were significant at the highest dose in this study -
(2000ppm). However, such changes are not apparent at 13 weeks in the present study.

b) Clinical Chemistry:

Blood samples were obtained for blood chemistry measurements at week 24, 50, 78 and 102 underx the same
conditions governing the sampling of blood for hematological analysis, except that lithium heparin was used asthe
anticoagulant. The following CHECKED parameters were measured:

_X_ glucose* _X_AST(SGPT)*
_=-_albumin* _% ALT(SGOT)*
_=_ globulin (calculated) _X_alkaline phosphatase
_-_creatinine _X_ creatine phosphokinase*
_X_ total bilirubin® _=_lactate dehydrogenase
_=_ direct bilirabin _=_sorbitol dehydrogenase
_=_ indirect bilirubin _X_gamma glutamyl trans-
_X_ urea nitrogen® peptidase
_X_total protein® _X_ornithine carbamyl
_X_ cholesterol* transferase
—- triglycerides
_X_ electrophoretic protein

fractions




_X_calcium*

_X_ inorganic phosphate*
_X_sodium*

—X_ potassium®

_X chloride*

*EPA guideline requirement “-" not examined

Note: Measurement of albumin as recommended by the guidelines (83-5) was replaced by measurment of
electrophoretic protein fractions.

Significant findings in blood chemistry measurements are summarized below for male and female rats (Table 7):



Table7
Blood Chemistry in Male and Female Rats Administered SC-5676
in the Diet for 104 Weeks®
Males Females
1] 18 175 1750 1] 18 173 1230
24 Weeks
GGT (wl) 2+#1 241 2+1 4+1P 3+1 31 3+1 4%1
cholesterol -
(mg%) 77427 83:18  88+17 9110 99+10 99421 92426  105+23
50 Weeks
GGT (iwl) 2+1 142 1£1 342b 1£1 1£1 00 1£1
cholesterol : ~
(mg%) 8531 80122 84323  90%27 90+33 98421 - 8626 106436
ASTGw1) 58+9 70+13P 6716  72+13P T1£17 6248  69+15 71427
18 Weeks
GGT (1) 43  2%1 5+6 8+6° 010 01 00 01
cholesterol
(mg%) 11353 133144 137445 132842 120822 119431 131434 144428
102 Weeks
GGT (iwl) 5+2 &3 542 8+30 241 342 241 342D
cholesterol |
(mg%) 136£57  180+67° 147452 167496 150497 141134

115+20 149+82

2data taken from Tables 9a-9d, pages 103-119 of report.
bsigniﬁc:antly different vs controls, p < 0.0S.
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As summarized above, consistent and significant increases in GGT were observed in male rats in the 1750ppm
dose group throughout the study. Blood cholesterol showed a similar trend, although the increase at 1750ppm
was significant only at week 102.
In female rars, GGT was significantly increased in the 1750ppm dose group only at week 102, while blood
cholesterol showed an apparent dose related increase up to week 78. However, this increase was not statistically
significant over the course of the study for female rats.

c) Urinalysis:

Overnight urine samples were collected from the 10 males and females used for hematological analysis and
blood chemistry when possible after, 11,23, 49, 77, and 101 weeks of treatment. Urine was collected from rats
placed in individual metabolism cages under conditions of food and water deprivation (16 hours).

The following CHECKED parameters were examined:

_X_ appearance® X glucose*
_X_volume* X pH
_X_ specific gravity* X bilirubin* ‘
_x_protein® | & urobilinogen - : :
-X_ketone* : : _X_ nitrate !
_X blood®* —_—
_X_ sediment analysis* -

*EPA guideline requirement “-” not examined

Note: Group mean values for urine volume, pH, and specific gravity are given in Tables 10a-10e, pages 119-123
of the registrant’s report; values for the remaining urine parameters are found in Appendix 10a-10e, pages 964-
983 of the report.

No apparent test article related effects on measured urinary parameters were reported during the course of this
study.

G. Macroscopic Observations (Table 122-12d, pages 132-163)

All rats were killed by carbon dioxide asphyxiation and subjected to gross necropsy.
'I‘hlsprocednrewasperformedatﬁweeksonallsnrvmngmtsmth:satelhmemmzntgmups,andatsmdy
termination (104 weeks) in all surviving rats in the main treatment groups.

Detailed examination of external features and orifices was made at necropsy, as well as exaznination of the neck
and associated tissues, the cranial, thoracic, abdominal, and pelvic cavities and associated viscera, and the carcass.
Abnormalities, interactions, and changes were recorded and tissues were preserved in fixative.

No treatment related macroscopic lesions were apparent either among those rats killed or dying during the
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treatrment period, or among those killed at 52 and 104 weeks of treatment.

H. Organ Weights (Tables 11a-11d, pages 124-131 of report).

Organs to be weighed were obtained from all animals dying or killed during the study and dissected free of far
and camrtiguous tissue before weighing. The following organs were weighed: adrenals, brain, heart, kidneys,
liver, oestes, and ovaries, prostate. Group mean and individual organ weights were provided. Organ/body weighe
ratios were also provided.

Absailute organ weights were unaffected at 52 weeks of treatment, as shown by the registrant in Tables 11a,
pages 124-125 of the revort. Organ:body weight ratios, however (Table 11b, pages 126-127 of report), were
significantly affected for the brain, heart, kidneys, and iver of female rats at the 1750ppm dose level, and for the
kidneys and liver of male rats at this dose level. Results are summarized below (Table 8):

Table8
Organ:Body Weight Ratios at 52 Weeks in Male and Female Rats
Administered SC-5676 in the Diet®
Q 18 15 1730 Q18 175 1750

brain 0.29+0.03 0.29+0.03 0.27+0.03 0.330.02  0.4810.07 0.4730.09 0.5240.09 0.5840.11°
heart 023+0.02 0.231x0.03 02240.01 0.25%0.04 0.28+0.03 0.28%+0.03 0.3+0.03 0.3310.07°
kidneys 0.62£0.05 0.6110.07 0.62£0.04 0.69+0.06° 0.67+0.1 0.6510.11 0.71£0.02 0.82+0.09<

liver 319407 3.16£028 3.30:024 3564047 3.51:04 3.45:0.54 3.5240.3 3.9240.46%

%Jata taiken from Table 11b, pages 126-127 of report.
bp < 0.95 vs control; °p < 0.01 vs control; dp < 0.001 vs control.

Absolurte organ weights at terminal sacrifice (Table 11c, pages 128-129 of report) were not significantly altered
in male mats except adrenal weight at the 1750ppm dose level, which decreased from 0.125+0.03¢g o
0.097££2.044g. In female rats, significant decreases in brain weight (1.9240.1 vs 1.99+0.09g), heart weight
(1.3520L19 vs 1.6110.27g), and liver weight (17.0£3.5 vs 20.1+4.1g) were observed at the 1750ppm dose
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level.
Organ:body weight ratios were unaffected at 104 weeks except in the brain of female rats at the 1750ppm dose
level, where the brain:body weight ratio increased from 0.3430.06 in controls to 0.4410.08 in the 1750ppm dose

- group.

L Microscopic Observations

Samples of the following tissues were preserved in either 4% buffered formalin (all tissues except eyes) or
Davidson’s fixative (eyes and optic nerve). All macroscopically abnormal tissues were also preserved along with

samples of normal tissue where appropriate. -

Digesii Respi U ital

X _tongue _X_trachea X kidneys* '

_X_salivary glands* _X_lungs* _X_ urinary bladder*

_x_esophagus* _Xx_nasal cavity _X_testes*

_X_ stomach*® _X_ cpididymides*

_Xx_duodenum* Candigvascular _X_ seminal vesicle*

_X_jejunum* X _aorta* _X_ prostate -

_Xx_ileum* _X_heant* _X_ovaries

_X_cecum* _X_bone marrow X _uterus*

_x_colon* _X_ lymph nodes* _X_vagina

_X rectum* _X_spleen*

_X_liver* _Xx_thymus*

_X_pancreas*

_X_ gall bladder*

Neurologic Glandulax Qther

_Xx brain* _X_adrenals * _X_bone (femur)

_X_peripheral nerve* _X_lacrimal gland _X_ skeletal

_X_spinal cord (3 levels)* _X_mammary giand _X_muscle

-X_pituitary* —X_ parathyroids* X skin*

_X eyes _X_thyroids* _X_all gross
lesions*

*EPA guideline requirement “-" not examined

s
oo
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Tissues were prepared for microscopic examination by embedding in paraffin wax, cutting dlin sections (54m),
and staining with hematoxylin and eosin. Microscopic examination was performed on the abowe tissues from all
rats in control and high dose groups sacrificed at 52 weeks, on all rats killed at 104 weeks, and on all decedent
rats.

1a) Neoplastic and Non-Neoplastic Observations-52 Weeks (Interim Sacrifice Group)

Two female rats in the control group and 3 female rats in the 1750ppm dose group assigned to the 52 week
sacrifice died before sacrifice. In these rats, there was no apparent effect of test article on tumesr formation (Table
13A, page 164 of report). In those rats surviving the 52 week treatment period (Tables 13E and 13F, pages 193-
202of&emwn%hcmwdhcﬁengsofmﬂcpiﬁeﬁﬂadmsaﬂmnlqhhﬁﬂhypaﬂaﬁahmm
and female rats at the 1750ppm dose level were observed, as summarized below (Table 9):

Dose (ppm) 0 18 175 1750 0 18 175 1756
Head

No. of Animals

Examined 20 10 10 20 18 9 10 16
Adenoma of

Nasal Epithelium 0°©° 0(0) 0@ 557 00 0@ 0@ s@of
Hyperplasia of _

Nasal Epithelium 0(0) 0@ 0(©® 11 (55)f 00 o0 oo 1376f

3 4ata taken from Table13E and 13F, pages 193-202 of registrant report.
Dnumber of rats with specified lesion.
Cpercentage of rats with specified lesion.

dp < 0.05 vs control; fp < 0.001 vs control
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As shown in Table 9, male and female rats at the 1750ppm dose level showed a significant increase in the
incidence of nasal epithelial adenomas and nasal epithelial hyperplasia after 52 weeks of treatment. No other
treatment related lesions at S2 weeks were reported.

1b) Neoplastic and Non-Neoplastic Observations-104 Weeks (Terminal Sacrifice Group)

i. Rats Assigned to 104 Weeks of Treatment Dying or Killed During the 104 Week Treatment
Period (Tables 13C and 13D, pages 168-192 of the report)

Adenoma of the nasal epithelium was observed in those rats dying or killed which had been assigned to the 164
week treatment period. This occurred solely in the 1750ppm dose group. In males, 17 of the 28 rats (60%)whicth
died or were killed were found with this tumor type, while 18 of 31 female rats which died or were killed (58%)
were found with this tumor type. Carcinoma of the nasal epithelium was observed in 1 female rat at the 1750ppon
dose level.

Benign chondroma of the femur was observed in 1 male rat from the 1750ppm dose group, as was benign basal
cell tumor of the stomach in 1 male and 1 female from the 1750ppm dose group (Table 13C, pages 168-171 of

repon).

Non-neoplastic observations in those rass dying or killed during the 104 week treatment period incinded
hyperplasia of the nasal epithelium (solely at the 1750ppm dose level in both sexes), purulent rhinitis (males onlwy
at the 1750ppm dose level), squamous metaplasia of the olfactory epithelium (males only at the 1750ppm dose
level), pelvic epithelial hyperplasia in the kidney (dose related trend in both males and females), degeneration of
the retinal outer nuclear layer in the eye (females in the 1750ppm dose group only), fatty infiltration of the
pancreatic stroma (females in the 1750ppm dose group), and parafolliicular hyperplasia of the cervical lymph
nodes (dose-related trend in male rats). These findings are summarized below (Table 10):



Dcse (ppm) 0 18 125 1750 0 18 175 1750
No. Animals

Examined 40 37 41 28 30 31 34 31
Hyperplasia of

Nasal Epithelium 0% 0(0) o0) 1760)° 0©0) 00 o0) 175485°

Purulent
Rhinitis 00) 13 23 s14y8 1(3) 13) 2(6) 13)

Metaplasia- _

Olfactory Epithelium 0(0) 0(0) ~ 0) 4(14)d 0(0) [1.(1)] 1(3) 00)
Kidney

No. animals

examined 40 38 41 28 30 31 35 31

pelvic epithelial
hyperplasia 5(12) 616)  9(22) 15(53)° 2 43 7Q0) 826}

Eye
No. animals

examined 38 31 37 27 29 29 33 27

retinal outer nuclear
layer degeneration ~ 00) O(0)  1(3) 3an 20 2an 1@y e
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Table 10, cont.
Males Females
Dose (ppm) 0 18 175 1750 0 18 175 17150
Pancreas
No. animals
examined 40 37 41 27 30 31 35 31
stromal fatty ' -
infiltration 9(22) 6(16) 5(12) 27 4413) 7(22) 12(34) 13(42)‘i
Cervical
lymph node
No. animals o
examined 39 37 40 27 30 31 35 31
parafollicular :
hyperplasia 4100 5(13)  6(15) 9(33)d 13 413) &«17) 4(13)

34ara taken from Table 13D, pages 172-192 of report.
Bpumber of animals with specified lesion; Spercent of animals with specified lesion
d 5 < 0.05 vs control; ®p < 0.001 vs control.

As shown above, hyperplasia of the nasal epithelium was observed solely at the 1750ppm dose level in botiz
sexes, while purulent rhinitis and metaplasia of the olfactory epithelium affected male rats only at the 1750ppmz
dose level. In contrast to these effects, pelvic hyperplasia of the kidney showed an apparent dose-related increasse
in both male and female rats, which was statistically significant only in male rats, although the incidence of this
lesion increased from 7% in control females t0 26% in 1750ppm dose group females.

Non-neoplastic lesions related to treatment with SC-5676 confined primarily to female rats included retinal omter
nuclear layer degeneration (increased from 7% in controls to 40% at the 1750ppm dose level) and stromal fanry
infilrration of the pancreas (increased from 13% in controls to 42% at the 1750ppm dose level). Parafoilicular
hyperplasia of cervical lymph nodes showed an apparent dose related increase in male rats, increasing from 1%
in controls o 33% at the 1750ppm dose level. ‘

Other changes stated by the registrant (page 36) included 2 cases of glandular hyperplasia with dystrophy amd
giant cell formation in the stomach of male rats from the 1750ppm dose group (reported as a rare finding), anda

W=
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higher incidence of females im the 1750ppm dose group which were in proestrous as evidenced by vaginal
changes (page 186 of report).

ii. Rats Surviving the 104 Week Treatment Period (Terminal Sacrifice Group)

Neoplastic observations reported in rats which smrvivied the 104 week treatment period were confined to a
significant increase in adenoma of the nasal epithefium of male and female rats at the 1750ppm dose level, the
presence of a benign chondroma of the femur in 1 female rat at the 1750ppm dose level, and carcinoma of the
nasal epithelium in 2 male rats from the 1750ppm dose group. Data are summarized by the registrant in Table
13G, pages 203-205 of the report, and are summaxized in Table 11 below:

1) 18 175 1750
No. animals examined: 10 12 9 22 .20 ‘ 19 15 18
Adenoma of

Nasal Epithelium  0° @°  0(0) 0@ 1359¢ 00 00 00 10(55)°

Carcinoma of

Nasal Epithelium 0@  0(0) o  2(15) (O BN (1) B (1)) 0)

%4ata from Table 13G, pages 203-205 of registrant report.
®yumber of rats with lesion; Spercent of rats with kesion
dp <0.01 vs controk; © p < 0.001 vs control

Non-neoplastic findings in those rats surviving the 104 week treatment period are summarized by the reigistrant in
Table 13H, pages 208-219 of the report, and also below (Table 12):

47



0 18 175 1750
No. animals examined: 10 12 9 22 20 19 15 18

Hyperplasia of .
Nasal Epithelium °OF .00 KO 836 00 00 00 1161

Adrenal Coreex-
focal hyperplasia 4(40)  6(50) 4(44) 7(32) 630) 3(15) 6(40) 12¢66)3

Adrenal Medulla-
hyperplasia © 220 6(50) 1(11)  16(72) 16) 00 30 42

Pancreas-
saromal fatty

infiltration 0(0) 5(41)d 4 3(33) 13(59)° 11(55) 12(63) 8(53) 10(55)

?data from Table 13H, pages 206-219 of registrant report.

Pnumber of rats with lesion; “percent of rats with lesion

4 b < 0.05 vs control; © p < 0.01 vs controk; £ p <0.001 vs control.

The only mmmtmwmemmzwuﬁmﬁmymmm&
hyperplasia of the nasal epithelium in females from the 1750ppm dose group, and the increased incidence of
sgomal fatty infiltration of the pancreas in male rats from the 18 and 1750ppm dose groups. Increased incidence
of focal cortical hyperplasia of the adrenal cortex in females from the 1750ppm dose group and increased
incidence of hyperplasia of the adrenal medulla in male rats from the 1750ppm dose group were also observed 2s
non-neoplastic lesions in surviving rats. While hyperplasia of the adrenal cortex was felt to be unrelated to
treatment as stated on page 37 of the registrant’s report, it was unclear whether hyperplasia of the adrenal meduta
was also meant to be included, as this followed a similar pattern of incidence with dose. '

A lower incidence of female rats in diestrus at the 1750ppm dose level was observed in relation to controls. Tkis
observaﬁonissupponiveofevidenceinfcmalu&omtheSZweekﬁmepointofthcsmdyinwhichahigher
incidenceoffemalcsinpmnuswasobsavedatﬂﬁssamedosekvchandmggcmsomctypeofmuﬁck

dy
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iii. Neoplastic Observations Combined-104 Weeks

Combined neoplastic findings in decedent and surviving rats from 104 weeks of treatment is preseneed below
(Table 13):

Dose (ppm) 0 18 175 1750 0 18 175 1750
No. animals examined: 50 49 50 50 . 50 50 49 49
Adenoma of

Nasal Epithelium ®PO° o0 00 3060° 00 00 OO0  285D°
Carcinoma of
Nasal Epithelium 040 o0 00 249 0(0) 00) OO 1(2)

Thyroid-

No. animals S0 50 48 50 50 50 50 49
examined

follicular cell adenoma  2(4) 1(2) 2(4) 5(10) 1(2) 1(2) 3(6) | 5(10)

24ata from Table 131, pages 220-224 of registrant report.
Brumber of rats with lesions Spercent of rats with lesion
d 5 < 0.05 vs coatrol;  p <0.01 vs control; f 5 <0.001 vs controi.
As shown, a significant increase in adenomas of the nasal epithelium was observed in both male amd femaie rats

at the 1750ppm dose level. This increased in nasal epithelial adenomas was also significant when decedent (see
section [1b], page 19 of DER) and surviving rats were considered separately, supporting the treatment related
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nature of the effect. The finding of follicular cell adenomas of the thyroid was apparently treatment related only
when decedent and surviving rats were combined. The trend of this increase was significant for female rats as
analyzed by the Cochran-Amnitage test (p < 0.05, page 38 of registrant report), but was not statistically significant
for male rats, even though the percentage of rats with this tumor was equivalent between sexes at the 1750ppm
dose level (10%). The incidence of thyroid follicular cell adenoma at the 1750ppm dose level in females was
outside the historical control range for this tumor type (see historical control data amtached to this DER).
A summary of non-neoplastic findings in decedent and surviving rats from 104 weeks of treatment follows (Table
14):

TABLE 14

Dose (ppm) Q 18 175 1750 0 18 175 1750
No. animals examined: 50 50 50 50 50 50 S0 49.
Adrenal Cortex- e o R L

focal hyperplasia - 9°18)° 19683 129 11@2) 1122 918 1428 2142
Retina-

No. animals examined 48 43 46 49 49 43 48 45
degeneration of

outer nuclear layer 2(4) 1(2) 24) 7(14) 1326) 7(14)  14(28) 24(48)‘1

Nasal Epithelium
No. animals examined 50 49 50 50 50 50 49 49

hyperplasia 0 00 o 2560f o o0 oo  28¢7f

No. animals examined 50 50 50 50 50 50 50 49
pelvic epithelial

hyperplasia 612) 7014  1020) 224f 4«8 709 918  14028)°
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Table 14, cont.
Males Females

Dose (ppm) Q 18 175 1750 0 18 1718 1750
Pancreas-
No. animals examined 50 49 50 49 50 50 50 49

stromal fatty

infiltration 9(18) 11(22) 8(16) 15(30) 15(30) 19(38) 20(40) 23(47)

%ata from Table 13J, pages 225-247 of registrant report.
®number of rats with lesion; Spercent of rats with lesion
d b < 0.05 vs control; € p < 0.01 vs control; f b <0.001 vs control.

As shown previously for rats considered separately at 104 weeks as cither surviving (Table 12) or decedent
(Table 10),ﬁm:mmmmamwmmampemm -
hyperplasia, and degeneration of the outer retinal nuclear layer were seen in either male or female rats at the
- 1750ppm dose level. Stromal fatty infiltration of the pancreas was not significantly increased at the 1750ppm dose
level, butshowedanapparemuandforanipcmaseinbothmleandfmlcmswithincreasingdoseoftcst

article.

Themmtﬁgziﬁcamnwphsﬁcobsavaﬁonhmwmmdnﬁﬂm:ﬁonoﬁmaﬁclemdemmand
carcinoma of the nasﬂepiﬂmﬁnm,whikhypemhsiaof&cnasﬂepi&dimwasmsigxﬂﬁmﬂyaﬁemdm
reponse to administration of test article.

It should be noted that upon inspection of individual animal data (Appendix 12B, pages 1468-1568 and 1855-
1954; Appendix 12D, pages 2215-2284 and 2434-2490), the presence of nasal epithelial hyperplasia and
adenomas occurred together in 13 male rats at the 1750ppm dose, and in 14 female rats at the same dose level.
Multiple nasal adenomas were observed in 11 male rats at the 1750ppm dose level, and in 9 femnale rats az this
dose level. The presence of nasal hemorrhage was evident in 6 male rats at the 1750ppm dose level, and in 2
female rats at this dose.
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III. DISCUSSION

In the present study, male and female Sprague-Dawley rats were administered SC-5676 technical in the diet for
104 weeks at levels of 0, 18, 175, and 1750 ppm in order to determine potential carcinogenicity and chronic
toxicity of this compound. Rats were monitored for treatment related effects on mortality, body weight gain, food
consumption, food efficiency, palpable masses, and clinical signs of toxicity. Interim sampling of blood and urine
was performed to monitor toxicity during the study. At stud; termination, rats were killed and blood samples were
again obtained for hematological analysis. Approporiate organ weights were recorded, and tissues were examined
for both neoplastic and non-neoplastic changes related to treatment with test article. Effects of test article treatment
on neoplastic and non-neoplastic responses in decedent rats and those sacrificed at study termination was
delineated, as was the effect of test article treatrment on these responses in the combined groups.

Mortality was not significantly altered in test article treated rats of either sex in comparisom to control rats.
Mortality in control male rats, was, however, slightly higher over the course of the study (78%) than usual. No
explanation was given by the registrant as to why this occurred.

While no adverse effects were seen on mortality in this study, there were effects on body weight and body
weight gain in both male and female rats. Absolute body weight at 13 weeks was decreased in both male and
female rats in the 1750ppm dose group by 9%. At 52 weeks of the study, this decrease was 14% and 18% for
males and females, respectively. Overall absolute body weight was decxused 12% in males and 27% in females
for weeks 0-104 of the study.. >~ . . ...

Body weight gain was also affected tluonghout the study, primarily in male and fernale rats from the 1750ppm
dose group. Weight gain for weeks 0-13 ‘was decreased 12% in male rats at the 1750ppm dose level, and was
decreased 14% in female rats at this dose level. At week 52 of the study, body weight gain in male and female rats
from the 1750ppm dose level was decreased 17% and 24%, respectively. Overall body weight gain for male and
female rats at the 1750ppm dose level was decreased 14% and 33%, respectively, in comparison * controls.
Thus, the effects of test article treatment on body weight and body weight gain were most apparent at the
1750ppm dose level.

The decrease in body weight gain for male and female rats at the 1750ppm dose levels during the first 13 weeks
of the study was paralleled by a decrease in food consumption in these dose groups, which suggests adverse
palatability of the diet at these dose levels. However, food efficiency was also affected during this time period,
primarily at the 1750ppm dose level. The combined observations of decreased body weight gain, food
consumption, and food efficiency supports the conclusion of test article toxicity. While food consumption and
body weight gain decreases in male rats were closely parallel for the study duration (12% decrease in body
weight, 13% decrease in food consumption), food consumption was decreased 8% in female rats for weeks 0-104
of the study, but b~.dy weight gain was decreased 33%, as reflected in the overall decreased food efficiency in
female rats, both for weeks 1-14 and for the study duration. Efficiency of food conversion was less affected by
test article treatment in male rats.

Ophthalmologic effects from administration of test article were evident in both male and female rats in the
1750ppm dose level beginning at week 76. In male rats, this lesion consisted of foci or plaques in the vitreous or
on the posterior capsule of the lens, and was often observed bilaterally, No apparent histopathological lesion was
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asssociated with this ocular aiteration. In females, the primary ocular change observed was hyperreflection of the
ocular fundus. According to the registrant (page 39), this observation is often associated with a reduced thickness
of:heminallayaandisaxmonedbythehiswpndmlogicalobsavaﬁmofdemﬁmofthemﬁnﬂmlayer.
Thus, significant ocular effects from test article administration were observed in both male and female rars at the
1750ppm dose level.

Some hematological parameters were altered at each time point of examination during the study, such as plateler
counts, mean corpuscular hemoglobin concentration, and packed cell volume. However, these effects were not
consismtovertimemﬂdidmtdisphyadoserdaeduendinmostmmmhﬁvelxkofhemawbgiceﬁm
in this stdy is supported by previous results from subchronic administration of SC-5676 to male and female rats,
where a trend towards increased hemoglobin levels and decreased platelets was observed in male rats, and
increases in red blood cells were observed in female rats after 13 weeks. These results were achieved with an oraf
dose of 2000ppm test article. Thus, the highest dose used in this study, 1750ppm, was apparently not high
enough o produce significant hematologic effects as those produced in the subchronic study with SC-5676. It is
apparent that SC-5676 would cause hematologic effects at high enough doses.

Most clinical blood chemistry parameters were unaffected over the course of treatment with SC-5676. However..
a consistent increase in gamma-glutamyl transpeptidase (GGT) was observed in male rats at the 1750ppm dose
level, as was a consistent increase in blood cholesterol at this dose. Similar changes were observed in female rats,
but did not reach statistical significance at the 1750ppm dose level, except for GGT at 102 weeks. A dose-related
trend for increased blood cholesterol was also observed in the subchronic rat study with SC-5676, but no changes
in GGT were observed. ' ,

Analysis of urine during the study did not reveai any significant changes in any parameter measured in either
male or female rats.

Treatment related effects on observed macroscopic lesions were also not apparent over the course of the study.
Significant effects of test article administration on absolute organ weights were not apparent at 52 weeks of
treatment. However, organ:body weight ratios for the brain, heart, liver, and kidneys were significandy increased

in male rats at the 1750ppm dose level, and were significantly increased in female rats at this dose level for the
kidncysandlivcr.Aswithmyothaeﬁ'ectsnomdinﬂxissmdy,thesigniﬁcantdfectsoccnnedpﬁmmﬂyauhc
1750ppm dose level.

Nasal epithelial hyperplasia, adenoma, and carcinoma were the most significant non-neoplastic and neoplastic
observations resulting from administration of SC-5676. Hyperplasia and nasal adenoma were present in both
male and female rats from the 1750ppm dose level at 52 weeks. This effect was seen only at the 1750ppm dose
level. These same effects were seen again in decedent and surviving rats assigned to the 104 week treatment
groups, with the same finding that nasal effects were limited to the 1750ppm dose level. When decedent and
surviving rats treated for 104weekswaeeombined.atotalof60%ofmlsand57%offmksind:e1750ppm
dose group were found with masal adenoma. Four percent of males and 2% of females were found with nasa!
carcinoma at the l7509pmdoselwdFoﬂkulucdladcmmaofthemymidwasdma§gniﬁanmeopm
response in both male and female rats. Ten percent of both male and female rats from the 1750ppm dose level
were found with this tumor type at IMweekswhmdwedcntandsurvivingratswerecombined.Asig:ﬁﬁmm
dose-related trend was found in female rats for this tumor, but not in males. That thyroid follicular cell adenoma
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was related to treatment was supported by historical control data provided by the registrant (page 40 of report and
attached Table), where the highest incidence of this txnor was found to be 6%, below the 10% incidence found in
this study.

Two rare tumor types were also observed in this study. Benign chondroma of the femur was found in 1 malerat
which died during the study and in 1 female rat surviving to week 104. Basal cell tumors of the stomach were aiso
found in 1 male and 1 female rat which died during the study. The rarity of these tumor types supports the finding
that these were related to administration of test material.

Treatment of male and female rats with SC-5676, especially at the 1750ppm dose level, was also apparently
responsible for increases in the incidence of a number of non-neoplastic lesions in both sexes. These included
epithelial hyperplasia of the kidney pelvis (increased from 6% in control males to 22% in 1750ppm males), nasal
epithelial hyperplasia (increased from 0% in control males and females to 8% and 11% in 1750ppm males and
fernales, respectively), and stromal fatty infiltration of the pancreas (increased from 9% to 15% in 1750ppm
males, and from 15% to 23% in 1750ppm females). The non-neopiastic lesions of focal hyperplasia of the adrenal
cortex and degeneration of the outer nuclear layer of the retina appeared to affect females in the 1750ppm dose
group primarily.

The highest dose of test article examined in this study was 1750 ppm in both male and female rats. This doss
caused a body weight decrement of approximately 12-14% during the first 13 weeks of treatment in both sexes of
_ - rats. This weight gain decrement persisted throughout the study in both sexes. In addition, decreased food

-efficiency, ophthalmoscopic abnormalities, clinical effects on GGT and cholesterol, and increased organ:body
weight ratios were also observed in both sexes at 1750ppm test article. In light of thess systemic effects, the
1750ppm dose level is considered a maximum tolerated dose (MTD) for the test article in this study.

IV. CONCLUSIONS

Technical SC-5676 was administered to male and fermmale rats in the diet for 104 weeks at doses of 0, 18, 175, and
1750 ppm (0, 0.8, 7.9, and 79.6 mg/kg/day active ingredient). In males and females, systemic toxicity in the form
of reduced body weight gain, decreased food efficiency, opthalmologic abnormalities, elevated GGT and
cholesterol, and increased organ:body weight ratios were evident at the 1750ppm dose level, establishing thisasa
maximum tolerated dose for the study. Tumorigenic responses were observed in both sexes from administration of
1750ppm SC-5676. These included a significant increase in the incidence of nasal epithelial adenomas and thyroid
follicular cell adenomas. Nasal carcinomas were observed in a total of 3 rats (2 males and 1 female). Rare mamors
in the form of chondroma of the femur and basal cell tumors of the stomach were also observed. Non-neoplastic
histopathology in the kidney, retina, pancreas, and nasal epithelium was also increased at the 1750ppm dose level.

The data in this study support the conclusion of limited evidence of carcinogenicity for technical SC-5676,
based upon the occurrence of increased incidence of benign thyroid follicular cell tumors and benign and
malignant nasal tumors only in high dose male and female rats , and the occurrence of benign chondroma and
basal cell umors in male and female rats.

g
.
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The No Observed Effect Level (NOEL) = 175 ppm

The Lowest Observed Effect Level (LEL) = 1750 ppm (males and females; decreased body weight gain, decreased
food efficiency, imcreased organ:body weight ratios, increased plasma GGT and cholesteral)

The Maximum Talerated Dose (MTD) = 1750 ppm (males and females; decreased body weaght gain}.

V. CLASSIFICATION
Core Minimurms

This study satisfies the guideline requirements (83-5) for a combined carcinogenicity/ chromic toxicity study in
rats.
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4.5.13 Statistical evaluation

Tests for the significance of difference Detmen ezch
treatment group and the corresponding comtrols ware
conducted as follows:

For bodyweight gain, food comsumption, haesitology,
blood chemistry, urinalysis and organ weight dats, a
series of Student’s t-tasts was performed using 2 pooled
within-group error varfance. The least sigaificaat
difference was calculated at the 0.1%, 1% and 5% levels
of significance. Statistical sigmnificances for
eosinophil, basophil and momocyte count are mot reported
as these data are not normally distributed.

For macroscopic and microscopic changes, inter-group
differences in incidences were evaluated by Fisher’s
Exact Test (two-tailed for macroscopic amd
non-neoplastic findings, one-tailed for asoplastic
aicroscopic ﬂndiu;s). Tarone’s extension of Cox’s test
(Btometrika, 62, 679-684, 1975) was used to examime
Jinear trend on dose and to assess deviatioa for
1inearity.

Time-to-event analysis of mortality was by Cax’s tsst,
applied as an overall tast for homogeneity of survival
curves and for pair-wise comparison agaimst contrel.

Cochran-Armitage trend tast was applied to the
. incidences of neoplastic and non-mgoplastic findings for
animals allocated for termimal study. -

4.6 Raw data

A1l raw data and specimens pertaining to this study, except
those used or generated in the course of any supplier's or

sponsor’s analysis, are stored in the archives of Life Science
Research.

55
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Attadoment C

Primary Review by: Patricia A. Turck, M.S.Mﬁ% 31605,
Review Saection I, Toxicology Branch II (H7509C) (ﬂ

Secondary Review by:Yiannakis M. Iocannou, Ph.D. %Mf\ q//g/q /
Review Section I, Toxicology Branch II (H7509C) .

008478

DATA EVALUATION REPORT
STUDY TYPE: Oncogenicity §83.2
MRID NO.: 415651-19 TOX. CHEM, NO.: 003B HED PROJECT NO.: 0-1999
TEST MATERIAL: SC-5676

SYNONYMS: N-Ethoxymethyl-N-(2-methyl 6 ethylphenyl)chloracetanide,
acetochlor.

STUDY NUMBER: 87/SUC0012/0702.
SPONSOR: ICI Americas Inc., Wilmington, DE.

TESTING FACILITY: Life Science Research Ltd., Suffolk, England.
TITLE OF REPORT: SC-5676: 78 Week Feeding Study in CD-1 Mice.
AUTHOR(S): S.J. Amyes.

REPORT ISSUED: June 9, 1989.

CONCLUSION: In a 78~-week feeding study designed to evaluate the
carcinogenic potential of SC-5676, groups of 50 CD-1 mice/sex/dose vere
administered the test material at concentrations of 0, 10, 100, or 1000
ppm.In males, a dose-related increase in absolute and relative (to body
weight) kidney weight was observed and was accompanied by significant
increases in renal tubular basophilia at all dietary levels in males. In
females, the only compound-related finding was a significant increase in
anterior polar vacuoles in the lens of the eye at the high-dose level.
Under the conditions of this study, the dietary exposure of SC-5676
resulted in a significant increase in pulmonary adenomas in female mice,
and significant positive trends toward the development of pulmonary
adenomas in both males and females. However, a definitive assessment of
the carcinogenic potential was not possible because laboratory historical
control data and a definitive characterization of pulmonary tumors, i.e.,
site and type, were not provided. Therefore, until these data are
provided, the reviewers cannot make a definitive assessment of the
carcinogenic potential of SC-5676.

‘Based on these results, the LOEL for systemic toxicity in males is 10 ppm

(1.1 mg/kg/day); a NOEL was not established. In females, the NOEL and
LOEL for systemic toxicity were 100 (13 mg/kg/day) and 1000 ppm (135
mg/kg/day), respectively.

o
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The Maximum Tolerated Dose was not achieved in this study. Althouch
increased kidney weight associated with tubular basophilia was
observed in male mice at the 10ppm dose level, this effect was nat
considered sufficient for an MTD in this study. Review of a six-week
range finding study in mice with acetochlor (Life Science Res.
report # 85/SUC008/496) showed decreases in body weight gain of =%
and 12% at 600ppm and 1200ppm acetochlor, respectively, far male
mice. In female mice from this study, a significant decrease in body
weight gain (21%) was not observed until the 2400ppm dose level.
Thus, based upon the results of the range-finding study, the MTD cam
be considered to have been achieved for male mice, but not for
female mice.

CORE CLASSIPICATION: Supplementary; this study does mot meet
the minimum requirements set forth under guideline 83.2 for a
carcinogenicity study in mice. This study may be upgraded upcm
submission and review of the additional data.

ik




Text compound: SC-5676; Description - Dark brown viscouws
liguid; Batch Nos - 1 and 3; Purity - 90.5%.
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Test animals: Species - Mouse; Strain - CD-1; Age - 35-42
days at study initiation; Weight - Males, 23-31 and Females,
20-27 g at study initiation; Source - Charles River (UK) Ltd.,
Kemt, England.

Mice were individually housed in suspended polypropylene cages
with stainless steel mesh bottoms. Wocod shavings were used as
bedding. Temperature and relative humidity were maintained at
approximately 21°C and 55% throughout the study. A minimum of
20 air changes/hour and a 12-hour light/l12-hour dark cycle was
achieved.

Animals rece:.ved food (Laboratory Animal Diet No. 2; Labsure,
Cambridgeshire, England) and water ad libitum.

Statistics: The following procedures were utilized im
analyzing the numerical data:

-Body weight gain, henatology, and organ weight data--
Student's t-test usmg a pooled within-treatment error
variance;

-Mortality--Cox's test and Tarone's extension of Cox's test
(amalysis of trend). Adjusted mortality was estimated us:.m;
the Kaplan-Meier method:; ahd

-Ophhthalmic and gross and microscopic pathological
fimndings (nonneoplastic and neoplastic lesions)--Fisher's
Exact Probability test.

Sigmed Quality Assurance and GLP Compliance statements, dated
June 9, 1989, and a No Data Confidentiality Claim statement,
dated June 25, 1990, were presented.

B. STUDY DESIGN:

Selsction of dietary levels: Dietary concentrations wvere
chosen based on the results of a preliminary rangefinding study
in which mice (strain and number/sex/group not reported) were
fed diets containing 300, 600, 1200, 2400, 4800, or 9600 ppm
for 6 weeks. At 1200 ppm or higher, reductions in body weighit
gain (212%) and red cell characteristics were observed im
nales. Females receiving 2400 ppm had severe reductions (20%)
in body weight, but females administered 1200 ppm were not
affected. Males receiving 600 ppm exhibited reduced body
weight gain and increased relative kidney weight. At 300 ppm,
slight reductions (11%) in body weight were also ocbserved.
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Aninal assionment: Animals were assigned using a computer-
generated randomization procedure to the following test groups:

Test
Group

Main Study Interim Sac.
Dietary 78 Weeks 52 Weeks

Co ti
nc?:;: °" Males Females Males Fenmales

Control o 50 50 10 10
low (LDT) 10 50 50 10 10
Mid (MDT) 100 50 50 10 10
Liih (HDT) 1000 50 50 10 10

The test material was administered continuously in the diet for
78 weeks.

Diet preparation: Test diets were prepared weekly and stored
at -20°C until use. Homogeneity of the test material in diets
containing the lowest and highest concentrations was determined
prior to study initiation. Stability of the test material in
the low-dose diet after 7 and 14 days of storage at ambient
temperature was determined prior to initiation of the study and
again assayed after storage for 0 and 7 days (4 days at -20°C
and 3 days at room temperature) during week 18 of the main
study. Samples of test diets were analyzed for concentration
during weeks 1, 13, 26, 39, 52, 65, and 78. Cor C

Results: Preliminary stability analysis indicated that the low
dose (10 ppm) was unstable; 21-23% of the test material was
lost after 14 days of storage at room temperature. Therefore,
the test diets for the main study were stored at -20°C until
use, and diet was replaced in the feeders every 4 days. This
appeared to reduce the stability problem; no significant loss
in active ingredient was detected after storage and feeding
procedures were changed.

Homogeneity of the test diets was acceptable; aliquots were
within 3 to 7% of each other, and the coefficient of variation
ranged from 3.9 to 4.9%. Concentrations of the test diets were
within acceptable ranges; actual concentrations ranged from -15
to +12% of target concentrations.

METHODS AND RESULTS:

Obgervations: Animals were inspected twice daily for clinical
signs of toxicity and portzlitv. Furthermore, animals were
subjected to detailed physical examinations weekly to detect
palpable masses.

€o
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Regults: Mortality is summarized in Table 1. A slight
increase (32%) in mortality was observed in high-dose males
when compared with controls (20%); however, the increase wvas
not statistically significant. Furthermore, a similar imcrease
was not observed in females. The clinical signs observed with
similar frequency in all test groups, including controls,
during the study were those commonly seen in mice of this
strain and age and therefore were not considered to be ccmpound
related. Palpable swellings noted during weekly clinical
examinations occurred with similar frequency in control and
test groups and were unrelated to treatment.

Body weight: Animals were weighed at study initiatiom, once
weekly for the first 14 weeks, and bimonthly for the remainder
of the study.

: Body weight gain data are summarized in Table 2. No
statistically significant redmctions in body weight or body
weight gain were cobserved during the study. Slight increases
in total body weight gain were observed in low-dose males and
nid-dose females.

Food consumption and compound intake: Food consumption was
determined weekly during the study. Efficiency was calculated
at four weekly intervals for the first 12 wveeks of the study;
compound intake was calculated using food consumption amd body
weight data.

Results: Food consumption data are summarized in Table 3. No
changes in food consumption or food efficiency were observed im
the test groups relative to comtrols. The mean daily dosages,
based on percent active ingredient, were approximately 0, 1.1,
11, and 116 mg/kg/day for males and 0, 1.4, 13, and 135
mg/kg/day for females from the control, low-, mid-, and high-
dose groups, respectively.

¢ Ophthalmic examinatioms wvere
performed prior to study initiation on all animals using a
Fisons binocular indirect ophthalmoscope and 0.5% tropicamide.
After weeks 13, 24, 50, and 76, the eyes from all animals in
the control and high-dose groups were similarly examined.
Prior to study termination at week 79, ophthalmic examination
of all surviving animals was performed.

: oOphthalmic findings after 76 weeks of treatment are
summarized in Table 4. At 13 and 24 weeks, ophthalmic findings
occurred with similar frequency in control and high-dose
groups. At the 50-week interwval, a statistically significant
increase (p <0.05) in the incidence of hyaloid remnant was
observed in high-dose males (40/55) when compared with controls
(28/56) . This was not considered to be compound related,
however, because incidences of hyaloid remnant observed in
control and high-dose females were similar to that obsexved in
high-dose males, suggesting that the low incidence seen in

5
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TABLE 1. Suamary of Cumulative Mortality (Pcrcent Survival) for Mice
(Main Study) Fed SC-5676 for 78 Weeks'

Dietary Study Week:

Concentration - .

(ppm) 18 26 52 76 80+

MALES
0 0 0 3(94) 9(82) 10¢80)
10 0 0 1(98) 11(78) 11(78)
100 o 0 3(94) 11(78) 14(72)
1000 0 ] 2(96) 5(90) 16(68) 16(68)
FEMALES
0 o 0 2(96) 14(72) 17(66)
10 0 0 3(94) 7(86) 9(82)
100 4] 0 3(94) 10(80) 12(76)
1000 0 o 1(98) 13(74) 13(74)
- iy - - EE——

‘Data were extracted from study No. 87/0702, Table 2.

brhese animals were awa:.ting terninal sacrifice.
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TABLE 2. Summary of Body Weight Gain Data (g) in Mice
Fed SC-5675 for 78 Weeks' :

Dietary study Week:
Concentration T
(ppm) 0-13 13-52 52-78 0-78
MALES

0 12.7 7.9 1.4 20.8

10 13.4 8.4 0.8 24.1
100 12.9 6.2 0.6 19.4
1000 11.9 7.9 0.3 20.2

EEMALES

0 7.3 4.8 2.6 15.2

10 7.6 4.3 2.1 12.7
100 8.2 4.8 3.2 16.3
1000 8.2 3.6 2.2 14.2

#

bBody weight gains were calculated by the reviewers
" using individual animal data, Appendix 5.

(VW)
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TABLE 3. Summary of Food Cansulpﬁicn Data (g/mouse/week)
in Mice Fed SC-5676 for 78 Weeks

Dietary Study Week:
Concentration
(ppm) 1 7 14 28 50 64 78
MALES
0 39 39 35 35 35 34 34
10 39 38 38 36 36 35 36
100 38 38 38 34 35 35 34
1000 39 38 37 35 36 34 35
FEMALES
0 35 38 35 35 35 32 a2
10 35 37 35 33 33 34 34
100 34 37 36 32 32 31 31
1000 35 38 35 34 34 30 30

—

‘Data were extracted from study No. 87/0702, Table 4.
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control males at this interval was atypical. Furthermore, the
increase did not persist to the end of the study. Also
abserved at this interval was a significant increase (p <0.01)
in the incidence of rosettes in high-dose females. Since a
similar increase was not observed at study termination, this
was not considered to be compound related. No other adverse
effects were observed at 50 weeks.

At the 76-week interval, a significant increase (<0.01) in the
incidence of vacuoles in the anterior polar region of the lens
was observed in high-dose females. According to the study
author, ophthalmic examination of females from the low- and
mid-dose groups did not reveal a similar increase; hovever,
although the incidences were not statistically significant, a
dose-related pattern was evident. No increase in the incidence
of vacuoles in the anterior polar region of the lens was
observed in males. In addition, the incidence of anterior
polar opacity was not inereased.

5. Hepatology analvsis: Blood was collected from the retro-
orbital sinus during week 51 from all animals selected for
interim sacrifice and during weeks 78 or 79 from 20
animals/sex/group for hematology analysis. The animals
selected were nonfasted and lightly anaesthetized with ether.
The CHECKED (X) parameters were examined.

a. Hematoloqy: ‘

Hematocrit (HCT)=* Coagulation: Thromboplastin time (PT)=*

Hemoglobin (HGB)* X Reticulocyte count (RETIC)

Erythrocyte count* Red cell morphology

Leukocyte count#* X Mean corpuscular HGB concentration (MCHC)

Platelet count#* X Mean corpuscular volume (MCV)

Leukocyte differential X Mean corpuscular hemoglobin (MCH)

count#

Packed cell volume (PCV)

* Required for subchronic and chronic studies

: Hematology data from terminal sacrifice are
sumparized in Table 5. At the S51-week interval, packed cell
volume, hemoglobin, and erythrocyte count were slightly reduced
(7%) in males and significantly reduced (p <0.05 or 0.01) in
females from the high-dose group. After 77 weeks, packed cell
volume and erythrocyte count were significantly reduced (p
<0.05) in mid- and high-dose males. In females, statistically
significant reductions (p <0.05) in neutrophil count at the
low~dose and MCHC and MCV at the mid-dose were observed..

: All animals that died or were
sacrificed moribund or on schedule were subjected to a gross
pathological examination. The CHECKED (X) tissues were
collected for histological examination and fixed in 4% neutral
buffered formaldehyde solution, except for the eyes with optic
nerve attached and Harderian gland, which were saved in
Davidson's fixative. In addition, the (XX) organs were weighed.
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X Tongue X Aortax XX Braink)
X Salivary glands* X Heart* X Periph. nerve*
: X Esophagus#* X Bone marrow* X Spinal cords
: X Stomachs X Lymph nodes* X Pituitary»
. X Rectum# X Spleen* X Eyes* (optic
3 X Colont* X Thymus nerve)
3 X Cecum*
| X Ileum*
X Jejunum#* Urogenital Glandular
X Duodenum#* XX Kidneys*) XX Adrenals#*
XX Liver*) X Urinary bladder* Lacrimal gland
] X Gallbladder* XX Testest) X Mammary gland*
X Pancreas* X Epididynis= X Thyroid gland®
X Prostate* X Parathyroid»
X Seminal vesicle#* X Barderian glamd
Respiratory X 6©varies*
X Trachea* X Uterus*
X Lung* Vagina
X Nasal cavity X Bone (sternum
& femur)»
X Skeletal musclewx
X Skin®
X

all gross lesions
& passes*

* Recommended by Subdivision F (October 1982) Guidelines.
*  Organ weight required in chronic studies.

The above tissues, except for the tongue, bone marrocw, and
mammary gland, from all control and high-dose animals dying or
sacrificed moribund or on schedule and any animals from the
low— or mid~-dose groups dying or sacrificed moribund during the
study were microscopically examined, as were gross lesions,
kidrey, liver, and 1lung from low- and mnid-dose animals
sacrificed on schedule.

a. organ weight: Organ weight data collected following
terminal sacrifice are summarized in Table 6.

At the interim sacrifice, a compound-related and

statistically significant increase (p <0.61) in relative

(to body weight) kidney weight, associated with
; nephropathy in 4/9 animals examined, was observed in high-
dose males. The observed significant increases (p <0.05)
' in relative brain and adrenal weight in high-dose males
may have been due to the reduction (12%) in body weight
since no microscopic changes were observed; therefore,
these reductions were not considered to be compound
related. No other significant changes in organ weight
were observed. :
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At terminal sacrifice, dose-~-related and statistically
significant increases in absolute kidney weight were
cbserved in low-, mid-, and high-dose males when compared
with controls. Relative kidney weight was also
significantly increased (p <0.001) in males at the mid-
and high-dose levels. In addition, dose-related increases
in absolute and relative liver weight were observed in
males. The increases in liver weight were accompanied by
histopathological findings which probably affected the
organ weight in low-dose animals. However, after
exclusion of high-dose animals with hepatic carcimomas,
adenomas, or hyperplastic nodules, liver weight was still
significantly higher than controls. Other significant
changes in organ weight were not considered to be compound
related.

Gross pathology: Statistically significant increases in
the incidences of enlarged kidneys (verified by increase
in kidney weight) in high-dose males (p <0.05) and
distension of the coagulating gland of the seminal
vesicles in low-dose males (p <0.01) were observed. In
addition, a slight increase in dark Harderian glands was
observed in treated females when compared with comtrols
(9, 28, 21, and 19 for control, low-, mid-, and higi—dose
groups, respectively). However, the reviewers consiidered
only the enlarged kidneys to be compound related: the
other findings were not corroborated by histopathological
evidence and are commonly seen in mice of this age and
strain. ‘ .
Microscopic pathology: ’ Nonneoplastic and neoplastic
lesions found in the “lungs, 1liver, and Xkidneys are
summarized in Tables 7 and 8, respectively.

1. Nonneoplastic - At the 52-week interim sacriifice,
nephropathy was observed in 44% (4/9) of high—dose
males, compared with 0% of controls. Twenty pexcent
of the high—-dose females were affected, compared
with 10% of control females.

Statistically significant increases in the
incidences of interstitial fibrosis, hyaline cysts,
and cortical mineralization were observed in high-
dose males when compared with controls. In
addition, dose-related and statistically significant
increases in the incidence of tubular bascophilia
were observed in all treatment groups compared to
controls. Similar changes were not noted in
females. Other significant changes in incidences of
nonneoplastic findings in the adrenals, salivary
glands, 1lungs, ovaries, and stomach were not
considered by the study author to be compound
related. However, a statistically significant
increase in bronchiolar hyperplasia was obserwed in
mid- and high-dose males, which may be associated
with the increased incidence of pulmonary tumors.

&
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However, although a statistically sigmificant
increase in pulmonary adenomas was noted im high-
dose females, the incidence’ of Dbromchiolar
hyperplasia was similar between control amd high-
dose females, while being slightly higher in low-
and mid-dose females.

Neoplastic - At the interim sacrifice, a puwimonary
adenoma was observed in one high-dose female and one
mid-dose male. In addition, a hepatocytic adenoma
was observed in 1/10 low-dose males. The mumber of
animals (incidence) dying or killed during the study
with pulmonary adenomas is presented below; all the
animals developing adenomas survived to at least
week 63.

100 l. 1000
T
Males 0 4(29) 3(13)
Females 0 1(10 0 1

In animals assigned to terminal sacrifice (included
animals found dead or sacrificed prior to study
termination), a significant increase (p <8.05) in
the incidence of pulmonary adenomas was obsexved in
high-dose females when compared with comtrols.
Moreover, although not statistically significant, an
increased incidence was also observed in mid- and

‘high-dose males and mid-dose females. As a result,

a significant positive trend was cbserved in both
male and female mice. Combining pmilmonary
carcinomas and adenomas did not significantly change
the pattern; although the incidence in high-dose
females was no longer statistically significant,
statistically significant positive trends (p <0.05)
were observed in both males and females.
Hemangiosarcomas of the liver were obsexved in 2/50
high-dose males; although historical <control
incidences were not presented with the study report,
the incidence of hemangiosarcomas is slightly above
the range normally seen in mice of this age and
strain (0-2.8%). Slight increases in the incidences
of other neoplasms, including hepatocytic adenomas
or carcinomas and w®malignant lymphoma 3in the
hematopoietic tissue, were observed in treated males
when compared with controls, but the incidences were
within the range generally observed in animals of
this strain and age and therefore, wexre not
considered to be compound related. o
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TABLE 7. Summary of Nonnecplastic Lesions in the Lungs, Kidney and
Liver of Male Mice Fed SC-5676 Continuocusly for 78 Weeks'

Dietary Concentration (ppm)

Finding 0 10 100 1000
No. examined 50 50 50 50
Iaung:
Bronchiolar hyperplasia 5(13)°  4(10) 14(39)*  13(38)*
Kidney:
Cortical mineralization 12(30) 12(31) 11(31) 23(68) x>
Hyaline cast(s) 5(13) 4(10) 6(17) 12(35)*
Tubular basophilia 2(5) 13(33)* 10(28) == 15(44)**
Interstitial fibrosis 6(15) 7(18) 10(28) 17(50)*
Tubular epithelial hyper. 0 o 1(3) 4(12)*
Liver:
Nodular hyperplasia 3(8) 6(15) 2(6) 2(s6)
Focal aepatocytic hyper. o 2(5) t] 1(3)

Periacinar hyperplasia 8(20) = 11(28) 6(17) T 9(26)

*pata were extracted from study No. 87/0702, Table 17.
“Numbers in parentheses represent % incidence.

* Significantly different from controls (p <0.05).
*# Significantly different from controls (p <0.01).
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TABLE 8. Summary of Neoplastic Lesions in Mice Fed
SC-5676 Continuously for 78 Weeks'
Dietary Concentration (ppm)

MALES
Bo. examined 50 50 S0 50
Kidney: :
Adenoma o 2(4)°  1(2) 1(2)
Liver:
Hepatocytic adenoma 2({4) 4(8) 3(6) 5(10)
Hepatocytic carcinoma 1(2) 3(6) 2(4) 3(6)
Adenoma + carcihoma® 3(6) 7(14) 5(10) 8(16)
Hemangiosarcoma 0 o] o 2(4)
Iangs:
Pulmonary carcinoma 5(10) 4(8) 3(s6) 4(8)
Pulnmonary adenoma 5(10)* 4(8) 11(22) 12(24)
Adenoma + carcinoma® 10(20)* 7(14) 14(28) 16(32)
FEMALES
No. examined 50 « 50 50 50
5. 3 s # |
Adenoma o 0 0 0
Liver:
Hepatocytic adenoma 1(2) 2(4) 0 1(2)
Hepatocytic carcinoma 0 1(2) 0 0
Adenoma + carcinoma® 1(2) 3(6) 0 1(2)
Hemangiosarcoma 0 0 1(2) 0
ianag:
Pulmonary carcinoma 4(8) 0 2(4) 4(8)
Pulmonary adenoma 1{2)* 3(6) 5(10) 7(14)*
Adenoma + carcinoma’ 5(10)* 3(6) 7(14) 11(22)

*hata were extracted from study No. 87/0702, Table 24. Includes

only mice scheduled for sacrifice at 78 weeks.
"Numbers in- parentheses represent t incidence.

‘calculated by the reviewers and analyzed using Fisher's Exact

test and Cochran-Armitage trend test.

* significantly different from controls (p <0.05).
trends are denoted at the controls.

17
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The data reveal a clear sex-related difference in systemic toxicity.
In males, ingeation of SC-5676 resulted in dose-related increases im
kidney effects which were manifested as increases in absolute and
relative kidney weights and were associated with increases in the
incidence of renal tubular basophilia at all dietary levels. In
females, the only compound-related systemic effect was an imcrease
in the incidence of anterior polar vacuoles in the lens of the eye
at the high-dose level. Based on the dose-related increases in
kidney weight and incidenmce of tubular basophilia, the LOEL for
systemic effects in male mice was 10 ppm (1.1 mg/kg/day): the NOEL
was not established. For female mice, the NOEL and LGEL for
systemic toxicity were 100 (13 mg/kg/day) and 1000 ppm (135
mg/kg/day), respectively, based on an increase in ocular effects at
1000 ppm.

The Maximum Tolerated Dose was not achieved in this study. Although
increased kidney weight associated with tubular basophilia was
observed in male mice at the 10ppm dose level, this effect was not
considered sufficient for an MID in this study. Review of a six-veek
range finding study in mice with acetochlor (Life Science Res.
report # 85/SUC008/496) showed decreases in body weight gaim of 9%
and 12% at 6CJppm and 1200ppm acetochlor, respectively, for male
mice. In female mice from this study, a significant decrease in body
weight gain (21%) was not observed until the 2400ppm dose level.
Thus, based upon the results of the range-finding study, the MTD can
be considered to have been achieved for male mice, but not for
female mice. o

A significant increase in the incidence of pulmonary adenomas was
observed in females. This was associated with significant pesitive
trends in both males and females toward the development of pulmonary
adenomas. However, a significant increase in the incidence of
pulmonary carcinomas was not observed, and the incidence of cembined
pulmonary adencmas and carcinomas was not statistically significant
in high-dose females, although statistically significant positive
trends were still ewvident for both males and females. Since the
study was terminated at 78 weeks (19.5 months), even though survival
was greater than 68% in all groups, the observation period may have
been insufficient for development of carcinomas. Conversely, the
tunmor incidences observed in the lungs may have been within
historical control ranges. However, historical control data for the
laboratory were not presented. Furthermore, the tumors vwvere
described as pulmonary adenomas or carcinomas without further
characterizing them as to location in the 1lung; consequently,
published historical control data for this strain of mouse were of
little use in evaluating spontaneous tumor incidences. Therefore,
until historical control data and definitive characterization of the
pulmonary tumors, i.e., type and site, are provided, the reviewers
are unable to make an assessment of the carcinogenic potential of
SC~-5676; the study is classified as supplementary and may be
upgraded upon submission and review of the required data.
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STUDY _DEFICIENCIES:

The following deficiencies in the conduct or repo.rting of the study
were noted:

1.

2.

Historical control data on histopathological findings were not
presented.

Definitive characterization, i.e., type and site, of pulmonary
tumors was not performed.

¢ CORE Supplementary data.
Systemic NOEL (Males) = Not aestablished.
Systemic LOEL (Males) = 10 ppm (approx. 1.1 mg/kg/day).
Systemic NOEL (Females) = 100 ppm (approx. 13 mg/kg/day).
Systemic LOEL (Females) = 1000 ppm (approx. 135 mg/kg/day).

Maximum Tolerated Dose- achieved in male mice, not achieved in
female mice.
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TABLE 28

Historical control data for selected tumours of the kidneys, liver, lungs

and haemopoietic tissue in CD-1 mice generated at LSR

Code : O17A 0178
Commenced (year) s 85 85
Source 2

Housing (per cage)

Study duration (weeks) 2 78 78
No. of mice examimed : 50 50
MALES
Tissue and neoplasm
Kidne
Adenoma 0 0
Liver
aemangioma 2 1
Haemangiosarcoma 0 0
Hepatocytic ademoma 9 6
Hepatocytic carcinoma 2 2
Lungs
ulmonary adenoma 5 2
Pulmonary carcinoma 5

Haemopoietic tissue
MaTignant Tymphoma 4 2

FEMALES
Tissue and neoplasm
Lungs
ulmonary adenoma 2 2
Pulmonary carcinama 2 4
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Reviewed By: Ray ‘%% A Hhackomen
Section I, Toxicology B

A 208724
Reviewer: Mike Iocannou //S/?/
Section I, Toxicology Branch II - 46'3"4‘7*3_

DATA EVALUATION REPORT

Study Type: One-Year Oral Toxicity Dog (83-1)
TOX Chem. No. 003B
MRID No.:415651-18
Project No. 0-1999

Test Material: N-ethoxymethyl-N-(2-methyl-6-ethylphenyl)
chloroacetamide

Classification: Pteemergénce Herbicide -

Common Names Acetuchlor, SC=5676

Study No.: LSR Report No. 88/SUC018/0136
Date of Stixdy: December 2, 1988

Sponsor: Imperial Chemical Industries, Inc.
Testing Facility: Life Science Research, Ltd.

Ed

Title of Report: sc-5676: 'roi':icity‘ ‘Study by Oral (Capsule)
Administration to Beagle Dogs for 52 Weeks.

Author: Alan Broadmeadow

Quality Assurance: D.L.M. Weller

Conclusion: Clasgsification of Data: Guideline

This study satisfies the guideline data requirement
(83=1) for a chronic nonrodent oral toxicity study.

This study meets the criteria of 40 CFR 158.34 for
neurotoxicity (6) at the 50 mg/kg/day level (HDT).

NOEL = 2 mg/kg/day

= 10 mg/kg/day with salivation, significant increase in
alanine aminotransferase and ornithine carbamyl transferase
activity accompanied by a significant increase in
triglyceride and decreased blood glucose values.

Histopathological changes at this level were in the kidneys
{interstitial nephritis and chronic vasculitis), testes
{tubular degeneration), epididymides (hypospermia) and
liver (reduced glycogen).
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Materials:

1.

St

1.

gg_s_t@{n_q - Technical SC-5676 of batch one and three
with a purity of 91 percent was used in the study. The
test material, a dark brown viscous liquid, was stored in
an amber glass container for preparation of the gelatin
capsules. Analysis of SC-5676 at the conclusion of the
study indicated a concentration of 90.5 percent.

Test Animals - Twenty male (8.6 to 11.2 kg) and 20 female

(8.0 to 10.9 kg) 20 week old pure~bred beagle dogs were
used m this study.

Desi

Allocation of Animals: Dose Level (mg/kg/day) Male Female

Control 5 5
2.0 5 5
10.0 5 5
50.0 5 5

The selection of dose levels for this study was based on a LEL
of 60 mg/kg/day demonstrated in a 90-day oral toxicity study in dogs
{MRID No. 415651-16).

All ammals were housed individually with temperature and hmdity
controlled to provide a uniform environment. A 12-hour light/dark-
cycle was provided. Each dog received 400 g of a dry pelleted diet
each morning before treatment. The uneaten food was withdrasm and
weighed the following morning. Water was available ad libitum .

All dogs were vaccinated against hepatitis, leptospirveis, distemper
and canine parvovirus at 6, 9 and 12 weeks of age and against
Bordatella bronchiseptica at 12 weeks of age.

Treatment — The liquid test material was weighed into
size 00 gelatin capsules based on the most recent recorded
bodyweight. The capsules were administered orally once
each day after feeding, seven days a week for 52 weeks,
Control animais received empty size 00 capsules.

Statistical - The significance of intergroup differences in
body weight change, hematology, clinical chemistry, and
urinalysis was assessed by Student's t-test using a pooled
error variance. The significance of i.nter:grwp differences
in organ weights was assessed by Dunnett's test.

Methods and Results:

1.

Observations - Individual daily cbservations were recorded
betore and after each dose. In addition, the animals were
observed periodically during the day for signs of toxicity.

-2-
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a. Gross observations include excessive salivation
observed within 30 minutes to five hours after dosing
and abnormal shaking of the head associated with
salivation in the high—dose males and females. The
incidence of excessive salivation among males of the
mid= and high-dose levels was less frequent and less
severe than observed in the high-dose female dogs during
the study. Males and females of the high dose level
appeared emaciated during the latter half of the study.

b. Neurological examination, as a consequence of the
signs of toxicity observed, was performed after 47
weeks with the following parameters evaluated:

Cranial nerve reflex Postural reactions
Pupillary light and consensual Placing-visual and tactile
light - Extensor postural thrust
Palpebral-blink and corneal Righting
Gag Tonic meck reactions

General examination of the head Hopping reflex
Segmental reflex
Flexor (withdrawal) and crossed General observations

extensor Behavior changes
Patellar Abnormalites of gait and stance
Extensor tone Tremor or other dyskinesis

Neurological changes were observed at the 50 mg/kg level
during the last six weeks of the study. These changes were
- severe in 2/5 male and 3/5 female dogs. Neurological changes
were less severe in 2/5 males and 1/5 females and not apparent
in 1/5 males and 1/5 females at the 50 mg/kg dose level.
These neurological changes comprised of "swaying or shaking
of the body and head, head oscillation, stiffness and rigidity
of the hindlimbs resulting in incoordination, ataxia, tremor and
high~stepping gait, depressed righting, hopping and flexor reflexes
and exaggerated tonic neck reflex®. The two males exhibiting
these neurological changes were killed during week 46 and the
four females during week 39*, 46, 48, and 51 of the study. These
neurological changes were not appearent at the mid and low levels.

c. Mortality - Six animals exhibicing neurological changes at the 50 mg/kg
level were killed during the last six weeks of the study.

Dose Level (mg/kg) Males Females

Control 0/5 0/5
2.0 0/5 0/5
10.0 0/5 0/5
50.0 2/5 4/5

*A neurological examination was not performed for this female dog,
however, this animal was ataxic prior to death during week 39,

-3-
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Food Consumption - Each dog received 400 g of a dry pelleted
et morning before treatment and the uneaten food
was withdrawn and weighed the following morning.

A 23 to 28 percent decrease in food consmmption was
observed for females dosed the 50 mg/kg level during

the last 39 weeks of the study. At the 10 mg/kg level a

13 percent decrease in food intake was observed for females
during the last 13 weeks of the study. Food consumption of
the low dosed females and the three test levels for males
were comparable to their respective control values for the
52-week period.

Water intake was monitored following an increase in
urinary volume after 24 weeks of trearment. “Water
consumption was recorded over a three day period
using polyethylene bottles fitted with Lixit valves®
during weeks 30, 39, and 52.

An increase in water intake was cbserved during weeks 30-52
at the 50 mg/kg level in males and females by 57 and 23 percent,
respectively, as compared to the control values,

£ Body Weight - All animals were weighed weekly before feeding

then prior to necropey regardless of feeding cycle.

A significant (p < 0.001) decrement in body weight change was
reported for the high dose females during weeks 26 and 39 by
30 and 81 percent, respectively. A decresse in food intake
of 23 to 28 percent was observed during this period.

A significant (p < 0.05) decrement in body weight change was
reported by the 39th week for the high dose males by 65 percent.

Mean body weight (Kg) values and percent change (%) as compared
to the control values are presented in the following table.

Male (mg/kg) Female (mg/kg)
Week 0 2.0 10.0 50.0 0 2.0 10.0 50.0
13 2.6 2.1(19) 2.1(19) 1.7(35) 2.3 2.3(0)  2.0(13)  1.5(35)
26 3.0 2.1(30) 2.4(20) 1.5(50) 3.1 3.0(3) 2.5(19) 0.3(90)**
39 3.1 2.1(32)  2.3(26) 1.1(65)* 3.7 3.3(11) 3.2(14) 0.7(81)**
52 3.2 2.4(25) 2.7(16) 2.2(31) 4.1  3.6(12) 3.4(17) 0.1(98)
* p<0.05
** p < 0,001
e
Su
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g. Ophthalmoscopy examinations were performed initially,
at 24 and 50 weeks of the study.

No treatment-related findings were observed between
the treatment and control groups.

2. Clinical Fi?gg‘ 8 — Blood was collected for hematology
and clinical chemistry prior to administration of the

oral dose from animals fasted overnight. Blood samples
were collected one week before the initial dose, then

after the 12th, 24th, and 50th week of the study. 1In the
study report, terminal hematology and clinical chemistry
values from the decedent animals were reported separately
from the animals surviving 50 weeks of treatment. The
clinical findings of the decedent animals were not included
in this Data Evaluation Report.

a. Hematology parameters examined: The checked (*) parameters
are recommended by Subdivision F guidelines of November 1989,

* Erythrocyte count * Leucocyte count
* Hemoglobin * Leucocyte differential
Erythrocyte sedimentation count
rate * Platelet count
* Hematocrit Mean corpuscular.
Reticulocyte count hemoglobin -
Prothrombin time : Mean corpuscular volume
Activated partial Mean corpuscular '
thromboplastin time hemoglobin concentration

These animals were not Factor VII deficient as repoxrted
in the subchronic dog study (MRID 415651-16).

No dose related hematological findings were reported for
those animals that survived 50 weeks of compound administration.

b. Clinical chemistry parameters examined: The checked (*) parameters
are recommended by Subdivision F guidelines of November 1989,

* alkaline phosphatase (AP) * Creatine phosphokinase (CPK)
* Alanine aminotransferase (ALT) * Toral bilirubin
* Aspartate aminotransferase (AST) Total triglyceride
Cholinesterase~plasma and RBC * Total cholesterol
Sorbitol dehydrogenase (SDH) * Total protein

Ornithine carbamyl transferase (OCT) Electrophoretic protein
Gamna-glutanyl transpeptidase (GGT) * Sodium ‘

* Urea * Chloride

* Creatinine * Potassium

* Glucose * Inorganic phosphorus
* Albumin * Calcium

Parameter recommended but not reported: lactic dehrydrogenase
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Alanine aminotransferase (ALT) activity was significantly
elevated in excess of 100 percent at the 50 mg/kg level, as

to the control values, in males { p < 0.05) during weeks
12, 24, ard S0 and in females (p < 0.0l1) during weeks 12 and 24
of the study. Increased ALT activity was cbserved at the 10 mg/kg
level in males by 32, 19, and 70 percent during weeks 12, 24 and

f‘J
X0

50, respectively. Female ALT activity was significantly (p < 0.01)

elevated at the 10 mg/kg level in excess of 100 percent at the
termination of the study.

Gamma—-glutamyl transpeptidase (GGT) activity was significantly
(p <0.05) elevated in males at the 50 mg/kg level by 100, 25,
and 75 percent during weeks 12, 24, and 59, respectively.

Ornithine carbamyl transferase (OCT) actiwity was significantly
elevated in excess of 100 percent at the 50 mg/kg level in males

{p < 0.01) during weeks 12, 24, and 50 of the study and in females

{p <0.05) at the 10 mg/kg level by week 53.

Blood urea values were elevated at the 50 mg/kg level significantly

in males (p < 0.01) by 58 and 80 percent during weeks 24 and 50,
respectively, and in females (p < 0.05) by 93 percent at the
termination of the study.

Blood creatinine values were.elevated at the 50 mg/kg level
significantly in males (p < 0.,001) by 50 percent at the
termination of the study and in females (p < 0.05) by 33 and
83 percent during weeks 24 and 50, respectively.

Blood glucose values were de¢reased at the 50 mg/kg level
significantly in males (p < 0.05) by 10 and 14 percent during
weeks 12 and 24, respectively, and in females (p <0.05) by 11
to 14 percent during weeks 12, 24, and 50 of the study. Female
blood glucose values were significantly (p < 0.05) depressed at
the 10 mg/kg level by 7 and 9 percent during weeks 24 and 50,
respectively. In addition, female blood glucose values were
significantly (p <0.01) decreased at the low level during week
50 by 8 percent.

Triglyceride values at the 50 mg/kg levei were significantly

(p < 0.01) elevated in males by 46, 59, and 67 percent, during
weeks 12, 24, and 50, respectively. In females the triglyceride
values were significantly (p < 0.05) elevated by the 12 week
interval (only} at the 10 and 50 mg/kg lewels by 34 and 38
percent, respectively.

Cholesterol values at the 50 mg/kg level weré significantly
(p < 0.05) elevated in males by 26, 40, and 36 percent
during weeks 12, 24, and 50, respectively.

N
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Plasma cholinesterase values were significantly (p < 0.05) elevated
in females at the 50 mg/kg level for acetyl activity during week 24
by 34 % and for butyeyl activity during weeks 12 and 24 by 17 and 32%,
respectively.

A dose related trend was cbserved for an increased acetyl and butyryl
activity in females at the 10 mg/kg level. Male plasma cholimesterase
values at the 50 mg/kg level were elevated during weeks 24 and 50 for
for acetyl activity by 19 to 23% and for butyryl activity by 22%.

A summary of the statistically significant blood chemistry changes reported
for the mid~ and high—dose levels are presented in the following table.

Sex Male Female
Dose (ma/ka/day) 10 . % B T s
Interval (weeks) 12 24 30 12 24 30 12 24 S50 12 24 S0
gi‘:%i’:%:amincn::ansfetase S S 4 S
Gamma-glutamyl transferase L I .
M rnsterase S 3
Urea ‘ $ ' »
Creatinine ' 4 o 4
Glucose Y ¥ v v ¥ Y ¥
Triglyceride L S 4 4
Cholesterol £ 4 4
Plasma cholinesterase
acetyl 1‘
butyryl A 4

c. Urinalysis - Urine was collected prior to the initial treatment
weeks 11, 23, and 49 from animals housed individually
in metabolism cages overnight without food or water. The following
were examined: The checked (*) parameters are recommended by
Subdivision F guidelines of Nowvember 1989,

* Appearance * Protein : * Bilirubim
* Volume Reducing substances Nitrites
pd * Glucose . * Blocd
* Specific gravity * Ketones * Microscopic sediment
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An increase in urinary volume was reported at the 50 mg/kg
level for females and significantly (p < 0.05) for males during
weeks 23 and 49. This increased urinary wolume was accompanied
by a decrease in specific gravity and appearence “"considered
to be paler than normal®,.

d. Fecal examination for occult blood ~ Feces were collected over
a three day period initially then during weeks 12, 24, and 50.

Feces from male and female dogs dosed at 2, 10, and
50 mg/kg were negative for blood.

3. Terminal Observation — On campletion of the experimental period,
all animals were anesthetized with sodium pentobarbital and killed
by exsanguination, The following tissues were collected for
histopathological examination and the (X) checked organs were
weighed. Organ weights for decedent animals were included for
the calculation of group means and standard deviations.

The checked (*) parameters were recommended by Subdivision F
guidelines of November 1989.

*|X|Adrenals *{X|Liver *! |Skeletal muscle
Acrta (thoracic) * 1 X|Lung *1 iSkin
*|X|{Brain *! |Lymph—cervical *! {Spinal Cord -
Bronchi ~ : mesenteric Cervical, thoracic,
*| 1Caecum peribronchial and Lumbar
Colon ‘ *! |Mammary Glands = *jiX|Spleen = . =
*1 !Duodenum - Nasopharynx *! iSternal bone and marrow
*| |Epididymides *1X|Ovaries *! |Stomach - Pylorus
*| 1Esophagus *| |Pancreas and fundus
*! |Eyes and optic nerve Para-nasal sinus *iX|Testes
Femur *1X|Pituitary *| |Thymus
Gallbladder X|Prostate *1X| Thyroid and
* | X|Heart *! |Rectum parathyroid
Ileum *! |Salivary Gland Tongue
Jejunum Sciatic Nerve *1 |Trachea
* 1 X|Kidneys Turbinates
*} |Urinary Bladder
*iX|Uterus
Vagina

a. Brain Cholinesterase - Brain tissues taken at necropsy from the
region of the cortex and both hemispheres were examined

by the Ellman method. No dose-relared changes were reported in
brain acetyl cholinesterase activity at the dose levels tested.

b. Organ Weights - Terminal body weights were reduced at the 50mgy/kg level
as campared to the controls for males by 16 % and significantly (p <0.01)
for females by 37%. Statistically significant changes in relative organ
weights were limited to animals at the 50 mg/kg level. Male and female
relative kidney weights were camparable to their respective control
values. However, a significant (p < 0.01) decrease in absolute kidney
weight of 37% was reported for females at the 50 mg/kg level.

-
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Female relative organ weights at the S0 mg/kg level were significantly
(p < 0.01) increased for brain and heart by 55 and 27%, respectively,
Male absolute heart weights were significantly (p< 0.05) reduced by
14 8% at the high dose level.

At the 50 mg/kg level relative adrenal weights were increased for
males by 28 % and significantly (p < 0.01) for females by 78 %.

Relative liver weights at the 50 mg/kg level were increased for
females by 17 percent and significantly (p <0.01) for males by 32 %.
Female absolute liver weights were significantly (p <0.05) reduced by
27% at the high dose level.

A significant increase in relative lung weights was reported at the
50 mg/kg level for males (p <0.05) and females (p <0.01) by 16 and
32 %, respectively, Female absolute lung weights were significantly
reduced at the 10 (p< 0.05)7and 50 (p< 0.01) mg/kg levels by 13 amd
19%, respectively.

At the 50 mg/kg level a significant decrease in relative (p < 0.05)
and absolute (p < 0.01) testes weight was repurted by 34% and 48%,
respectively. Relative thyroid weights of males at the 50 mg/kg level
were significantly (p < 0.05) increased by 28%.

The percent increase and/or decrease in relative organ and absolute ( )
weights, for those respective organs that demonstrated a statistically
significant“ change at the 50 mg/kg lewel, are presented in the following

table.
» % Increase S % Decrease
Adrenal Brain Heart Liver Lung Thyroid  Heart Kidney Liver Lung Testes
Male 32 16 28 (14) 34(4%)
Female 78 55 27 32 (37)  27) (19}

C. Macroscopic pathology findings were limited to the 50 mg/kg level.
The animals killed prematurely were emaciated in appearence. The
kidneys of males and females were abnormal in shape with multiple
pale areas on the surface. Cervical lymph nodes of males (3/5) and
females (3/5) were dark in appearance. The gallbladder was distended
in males (1/5) and females (2/5). Adrenals were enlarged in 2/5
females. The liver of 2/5 males was pale in appearence.

d. Histopathological Examination - Treatment-related histopathological
changes 1in the n kidneys of both sexes and in the testes of
males were reported for the 50 mg/kg level. In the cerebellum, there
were degeneration of the granular layer and depletion of the Purkimje
cells. Kidney changes consisted of collecting duct hyperplasia,
transitional cell hyperplasia, cortical atrophy with fibrosis and
scarring accompanied by chronic vasculitis, interstitial mephritis,
dilatation of Bowman's space and lipofusin pigment in the cortical
tubules.

5 -~ 8o
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Testicular findings consisted of the degeneration of seminiferous
tubules, maturation arrest and the formation of spermatid giant cells

within the tubules. Hypospermia in the epididymides was also reparted
at the high-dose level.

Histopathological changes at the 10 mg/kg level were limited to the
kidneys, epididymides, and testes of males. Kidney changes consist
of interstitial nephritis, and chronic vasculitis. Bypospermia of the
epididymides and seminiferous tubule degeneration were reported at the
mid-dose level.

A dose related decrease in glycogen content in the liver was reported for
males of all three dose levels and females of the mid and high dose levels.

The following table (from this study, table 11, pages 102-114)
summarizes the the incidence of histopathological findings in the test
groups of a greater frequency than observed in the control animals,
Two males and four females at the 50 mg/kg level were killed durimg
the experimental period.

Sex o Male Female
Dose (mg/kg/day) 9 28 s¢ o 7T 0 =
Brain, Vermis cerebellum
Degeneration of the granular layer 4/5 35
Depletion of Purkinje cells - L e 4/5 /5
Demyelination and degeneration 7 e
of granule cell- axons R 1/5
Ki ,
Interstitial nephritis 25 S5/5 1/5 1/5
Collecting duct hyperplasia S5/5 s/5
Chronic vasculitis 3/5 4/5 s/5
Cortical fibrosis and/or scarred areas 4/5 S/5
Dilatation of Bowman's space 4/5 a5
Cortical atrophy 4/5 S5
Lipofuchsin pigment in cortical tubules 1/5 4/5 3/5
Dilatation of capilary blood vessels 1/5 2/5
Collecting duct cortical dilatation 15 25
Transitional cell hyperplasia 5/5 s/5
Papillary necrosis . 15
Focal necrosis 1,
Liver
Reduced glycogen 15 2/5 4/5 1/5 /5 4/
Pigment in hepatocytes 1/5 is
Epididymides
Bypospermia .15 2/5 5/5
Testes
Tubular degeneration N 4/5 5/5
Maturation arrest 5/5

Spermatial giant cells within tubules - 15 4/5




Conclusion:

08727

The toxicity of SC-5676, when administered orally in capsules

to dogs at 2, 10 or 50 mg/kg for 7 days per week for 52 weeks,

was evident by treatment related changes in the brain, kidney

and testes of animals dosed at the high level. Renal toxicity

was manifest after 24 weeks of treatment at the 50 mg/kg

lewel by increased water intake, urinary volume, blood urea

and creatinine values. Alterations in kidney macroscopic and
microscopic pathological findings were reported at the termination
of the study. Neurclogical effects were appearent after 39 weeks

of treatment at the 50 mg/kg level by changes in posture, gait,
reflexes and ataxia. Two males and four females were killed between
weeks 39 and 51 due to the severity of the neurological effects.
These neurclogical changes were associated with the histopathological
findings in the vermis cerebellum. Testicular effects consisted

of decreased relative testes weight, atrophy and alterations in
histopathological findings at the 50 mg/kg level. Increased

clinical chemistry values, increased relative liver weight and
reduced glycogen content characterized the liver effects. In addition,
animals at the high dose level exhibited excessive salivation and
weight loss (emaciation).

NOEL = 2 mg/kg/day

= 10 mg/kg/day with salivation, significant increase in
alanine aminotransferase and ornithine carbamyl transferase
activity accompanied by a significant increase in
triglyceride and decteased blood glucose values,

Histopathological chu\ges at this level were in the .
kidney (interstitial nephritis and chronic vasculitis),

testes (tubular degeneration), epididymides (. hypospermia)
and liver (reduced glycogen).

Classification of Data: Guideline

This study satisfies the guideline data requirement (83-1)
for a chronic nonrodent oral toxicity study.

This study meets the criteria of 40 CFR 158.34 for neurctoxicity
(6) at the S0 mg/kg level (HDT) with neurological behavioural
changes, death of 2/5 males and 4/5 females between weeks 39 and
51 due to the severity of the neurclogical effects and
neuropathology reported at this level.
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DATA EVALUATION REPORT

SHEMICAL: Acetochlor 10X, Cham, No.:0038
MRID No.: 415651-21 EPA rile svmbol:

SIUDY TYPE: Salmcmella/mammalian activation gene mutation assay

SPONSOR: ICTI Americas, Inc., Wilmington, Delaware
IESTING FACILITY: ICI Cemtral Toxicology Laboratory, Cheshire, UK
IIIZE OF REPORT: Acetochlar:’n Bvaluation in the Salmonella Mutation Assay

AUTHOR(S): R.D. Challander & K.P. Priestley
STUDY NUMBER(S): YV2370/vv2423

REPORT ISSUED: July 19, 1969
SONCLUSION(S) ~ Exmcutive SuRBALY:

Acetochlor (89.9% purity) was found to inducs reprocducible,
mw,mcmmntmmofw
uR with metabolic activation system at 1000 ug/plate.
Al&nmmsdfe&mlusmmzhdmmmtim
rah-menchw,ﬂuhmmthsm
mmber of pevertant colonies in strain TA1538 at 1000 ug/platta
inthnmofutabolicactivatimm;tausnany
sigificant (P<0.05). Therefore, acetochlor cave a weak
- positive response in this study.

Study: Acceptable

This study satisfies the guideline requirements, 84-2, for a mutagenicity
study (gene mutation).
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SAILMONELIA

A. MATERIALS  Acetqchlor

1. Tast Material: Name:
Cescription (e.g. technical, nature, color, stability):
Brown black liquid
Batch #: B2993/15 Purity: 89.9%
Contaminants: if reported, list in CBI appendix
Solvent used: DMSO
Other comments:

2. control Materials:
Negative: IMSO -
Solvent/final ‘concentration:
Positive: ch;ativ‘agan:
NG - g =8 ug/plate TAl00, TAlS3S
Deuno Rubicin APMARITEINIWEA 021 ug/plate TASS. RGO
ICR-191 9=Amincacridine 0,52 ug/plate ANSN TALS37

4-NPD SRS £ N Lot 1~
MNG = N-Methyl-N'-Nitro—N—Nj.tmeoguanidu:; 4-NPD "E/E.Iﬁmgtﬁwmm
Activation:

2-Amincanthracene (2-anthraning) L2 -1 u lat
usually all strains W/place
Other (list):

3. Activation: S9 dorivcdi::m " aAlbino
- Aroclor 1254 _X uced Male _ rat liver
— phencbarbital __ non-induced ___ mouse i lung
— DIOne — hamster ___ other
— Other — Other
. If other, describe below
Describe S9 mix composition (if purchased, give details):

S9 fraction Iml Qo-factor solution:
Sucrose-Tris-EDTA Buffer 7 ml W4 100 mM MgCl>; B
Go-factor solution 20 ml 33 mM
Glucose-6-
phospha te S mM
4. Test qruanisms: S. typhimurius strains rape 4mM
— TAO7? _x TA9S _x TAl00 — TAl02 ___ TAlO4
—X. TALIS3IS _x TA1S37 TA1538 ; list any others:

Properly maintained? / N (circle one)
Checked for appropriat genetic markers (rfa mutation,
R factor)? / N (circle one)
5. Iast _compound concentrations used: '
Non-activated conditions: 1.5, 8, 40, 200, 1000, & 5000 ug/plate

Activated conditions { Same as non-activated conditions

: 8y
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SALMOMELLA

1. Zype aof —X. Standard plate tast
salzxonella assay: __ pre-incukation (e mimutes)
— "Prival®” mecdification ¢(i.e. azo
reduction method)
— SpOt test
— Other (describe in a.)

a. Protocol (brief description, or attach copy to appendix, -—=
appropriate; e.g. include mediums used, incubation tines,
assay evaluaticm):

The tests were carried out in accordance with the method described

by Maron and Ames (the revised methods for the Salmonella mutagenicitcy
test; Mutation Res. 113, 173-215, 1983). The experimental procedures
used for this study is attached (Zab report pages 28-33).

2. Exsliminary cvtotoxicity sssay (include concemtration ranges..
activation and nonactivation: strain(s) useds re
results, e.g. cytotoxicity indices (effect cn background
lavn: reduction in revertants) and solubility):

Although the preliminary cytotoxicity test was not performed in this
study, an acceptable maximm dosage level of test material (S mg/plate)
has been used.
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(reported results, e.g. induction of
revertants - individual plate counts and/er sSummary giver:
appropriateness of positive and backgreund (cencurrent
and/or historical) revertant levels; number of concentrazis
levels used: number of cultures per concentration:
include representative table, if apprepriate):

. SALMONELLA

The mutagenicity of Acetochlor technical in the Ames test was
evaluated using five tester strains of S. typhimurium (TA98,
TA100, TA153S, TA1537 & TA1538) at 6 concentrations (1.6 to

5000 ug/plate) either in the presence or absence of metabolic
activation system from three separate experiments. Results
obtainadfmt!methtue:mfimts, ths compound did not
induce any significant, reproducible increases in the numbers

of revertant colonies in strains TA153S5, TA1S37, TAS8 and TA100
either in the presence or absence of metabolic activation

system (S9 activation). However, significant positive responses
(P<0.05) were repeatedly observed in strain TA1538 at 1000 ug/plate
in the presence of S9 mix (See results of the 2nd and 3rd Ex-

periments in Tables 2 and 3). Although less than 2X background mitation

tatasetemtadinead'x’expeﬁmt, the general effect was consis-
tently cbserved between experiments. In the first experiment
(See results in Table 1), the compound induced a significant

. increase (P<0,0l1) in the observed number of rewertant colonies in

strain TA1538 at 1000 - ug/plate in the absence of S9 mix. This
effectwasmtmpm&md'inthomdandkdmimntsatﬂm
not considered to be compcund-induced mutation.

The study Author concluded that "under the conditions of this assay,
ac'etcd:lorgaveawaakbutpcsitive, mitagenic response in the
presence of auxiliary metabolising system (S9) with Salmonella
typhimurium tester strain TA1538,."
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SAILMONELLA

. (include a.g. Tationale 25>-

acceptabkilicy or not; nNecessity for repeat, if appropriate:
address any discrepancies with author conclusions) :

(A) The spontaneous revertant colonies for each of the

(B)

(Q)

(D)

five tester strains of Salmonella typhimurium are found

by the 2mes Salmonella mutagenicity test (Ames et al,,
Mutation Res. 31: 347-364, 1975).

The strain specific control campounds (MMNG, ICR191, 4-Nitro-
-o-phnylenediamine and Dauno Rabicin) and the po;itive control

given in Tables 2 and 3)._ Weagreewiﬂlthesttﬁymthor's
conclusion that acetoduu-gaveamkhxtpositiverespmse
with strain TA1538 in the presence of S9 mix only. ,

The study was C!:lﬂlx:ted>mly to generate valid reults and
satisfies the guideline requirements, 84-2, for a mutagenicity
study (gene mutation),

BEST AVARARLE capy

5. Was test performed und-é GLPS (is a quality assurance

statement present)?

/ N (circle one)

6. CBI appendix attached @ / N (circle one)

e
Lo



ACETOCHLOR Tox R# o6 972

Page is not included in this copy.

Pages 7 9 through /% are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

ZE' FIFRA registration data.

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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Guideline Series 8¢: MUTAGENICITY

Reviewed by: John H.S. Chen, D.V.M. — ool {HFCHtes’ Sy /oy

Section I, Toxicology Branch IT (H7509C) / - /
Secondary reviewer: Yiannakis M. Icannou, Ph.D. &A/ G//L/?
Section I, Toxicology Branch IT (M7509C)

DATA EVALUATION REPORT

SHEMICAL: Acetochlor Tox, Chem. No,:0038
MRID No.: 415651-23 - EPA File Svmbol:
STUDY TYPE: In vivo micrenucleus assay in mouse bone marrow
ACCESSION NUMBER:

SPONSOR: ICI Americas, Inc., Agricultural Products, Wilmington, DL 19897

TESTING FACILITY: ICT Central Toxicology Laboratary
Cheshire, UK

IITLE OF REPORT: Acetochlor: an evaluation in the mouse micronucleus
test -

AUTHOR(S) : V. Randall

STUDY NUMBER(S$): SH0339
REPORT I4SUED: 7/31/89
CONCLUSION(S) - Executive Summary:

Acetochlor was not clastogenic in the mouse micronucleus
test at the dose levels tested.

Dose levels tested: 898 & 1436 mg/kg (males)
1075 & 1719 mg/kg (females)

can

Study: Unacceptable
: missuﬁydoesmt‘atisfytheguidalimr@irm, 84-3, for
amtagenicityst})dy (dmmlabe:ratian) .

1

'mesmdymyhaupgradadifthaahwemmnginfmtim
be provided.
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MICROJIUCLETS
MATERIALS  Acetochlor

x93t Material: Name:

Description (e.g. technical, nature, color, stability):
Brown liquid

Batch #: SC31/88 Puricty: 89.4%

Contaminants: if reported, list in CBI appandix
Solvent used: Oorn oil
Other comments: CIL Reference No. Y06341/C07/001

sontrol Materials:
Negative/Routs of administration:
Corn oil/Intragastric route/i10 ml/kg

Vehicle/Final concentration/Route of administration:

Positive/Final concentration/Route of adxinistfatian: .
Cy<lophosphamide/ Intragastric route / 65 mg/kg (10 tul/kg)“

Iest compound:
Route of administration: Intragastric route
(single dose at volume of 10 ml/kg)
Dose levels used:.
898 & 1436 mg/kg (males)
1075 & 1719 my/kg (females)

a. Species Strain CO7HL/GJFCD-1/AIPK Age 9-14 weeks &
Weight Source: 8-11 weeks for
Phase 1 & 2,

b. No. animals used per dgse: _5  males _ 5 females respective
c. Properly maintained? / N (circle one)

IEST PERFORMANCE
Izeataent and Sampling Times:

a. Test compound
Dosing: __x _ once twice (24 hr apart)
— OthEr (describe):

Sampling (after last dose): 6 hr 12 hr
—r— 46 -0 X 48 hr ___X 72 hr (mark all

that ars appropriate)
other (describe):

o BEST AVAILABLE COPY

L
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MICRONTCIZEUS

o. Negative and/or vehicle control
Dosing: _Xx ‘once twice (24 hr apare)
other (describe):

Sampling (after last dose): 6§ hr 12 br
%X 24 hr X 48 hr %X 72 hr (mark all
that are appropriate)
other (descrikbe):

c. Positive control
Dosing: _X once ______ twice (24 hr apart)
other (describe):

6§ hr 12 hr

Sampling (.af.tcr last dose):
72 hr (mark all

X 24 hr 48 hr
that are appropriate)
other (describe):

®
Iissvyes and Cells Zxanined: 1
—X__ bone marrow _ other (List):

No. of polychromatic arythrocytss (PCE) examined per aniwmal:
No. of normochrcmatic erythrocytes (NCE: mors mature RBCs)

. examined per animal:
Other (if other cell types examined, describe):

Ratails of slide preparation:

At the end of specified intervals following dosing, bone marrow smears
were prepared and stained with polychrome methylene tine and eosin
(details cf slide preparation were not given).

1000
1000

(reported results, e.g. include

dose range, signs of toxicity - e.g. MTD considerations,
clinical d'.qnlt no. animals): . ,
Acetochlor was initially administered as a single intragastric dose
to two groups of 2 female mice at 2000 and 3000 mg/kg. Both animals
survived at the 2000 mg/kg dose level whereas both died at the 3000
mg/kg level. Then, two groups of 5 male and S female mice were

dosedatZOOOand3000uq/kgfo:thecytotmd.citystmiy. Three males and

cne female died at the 2000 mg/kg lewel and all animals died zt the
3000 mg/kg level. Again, another group of five nale and 5 female mice

y,

3 o S
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MICRONTCLZTS
were dosed at 1000 my/kg and no deaths were cbserved in either
sex at this dose lewel. Based on these results, a dose level of
1436 mg/kg or 1719 mg/kg was selected as the highest dose for
males or females, respectiwely, in the micronucleus test.

3. (reported results, e.9. include induction
of micronuclei; appropriateness of neqative, solvent amd
positive control micronucleus frequencies: ratio of
PCE/NCE; sex differences (if any):; appropriateness of -
dose levels and routs: statistical evaluation: include
representative table, if appropriate):

Significant increase (P«D.05) in the frequency of MPE was observed -°
in the female mice at 17319 mg/kg dose level (24 hour sampling time)
(See results given in Tafle 2). However, no statistically significant
irtreassinﬂzeﬁeqtmof%mobservadateiﬂmdoselml
(50% MLD: 898 mg/kg, Males; 1075 mg/kg, Females; 80% MLD: 1436 mg/kg,
Males; 1719 mg/kg, Females) of acetochlor at any of the sampling times
(24, 48, or 72 hours) immestigated when the sexes were combined

{See results given in Table 1). In order to assess the validity of
this effect, a further 2000 PE were examined for females at both
dose levels of acetochlar (1075 and 1719 mg/kg) and the solvent
cantrol at the 24 hour sampling time. Following the extended counits

with the original counts (as 3000 PE) (Table 4). The positive comitrol
campound (CP) induced sigmificant increase (P<0.01) in the frequency of
MPE in both male and female mice as expected.

When the sexes were combimed, significant reductions (P<0.01) in the
mimotnm:mz(exptasadas%n)mgminﬂnhighd:se
group (i.e., 80% MID) at the 24 hour sampling time and in both lewels
(i.e., S0% MID & 80% MID) ofacetod:loratﬂ:enhoursuplimtim
(Ses results given in Tabde 5). Significant reductions {(P<0.01) inm

tbntimofﬂ:!ﬁ(messedas%ﬂ)malsoobservedinmle
mice at 1436ug/hgdaaelmlatthe24ln:rsmplingtm, in female

1436 mg/kg for males; 1719 mg/kg for females) at the 72 hour sampling
¢ acetochlor
response in the bone marrow,

4 1C6
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MICRONTCLELS

6. Reviever's discussion/conclusions (include e.g. rationale for
acceptability. or not; necessity for repeat, if appropriate:
address any discrepancies-vith author conclusions):

(A) The positive control campound, cyclophosphamide, apparently induced
significant increases of the PCE with micromuclei (P<0.0l) in the bone
marrows of both males and females, indicating the sensitivity of the
assay system to detect a clastogen.

(B) The spontaneocus rates of micromuclei in the PCE of the vehicle
control were found from 0.26% (females) to 0.1% (males) in this study,
These results are within the normal range for performing the mouse
micronucleus test as recommended by BedXdle et al,(Mutation Res. 123:
61-118, 1983). :

(C)mwwmwmmmwtymnes-g/kg :
for males and 1719 mg/kg for females) as evidenced by reducing the

ratios of PCE;NCE (expressed as APCE) in the bone marrows of high dose
male arsl female mice.

—

(D) Sampling times (i.e., 24, 48, & 72 hour intervals) used were
adequate in this mouse micronucleus assay.

(E) However the evaluation of this study cannot be accomplished doe to
the following deficiencies:

(a) Infa.timmﬂustabuitya:ﬂstoragacuﬂitiauofthetest
material were missing; and _

(h)ﬂnrwtdidmtindiateduﬂm-slidumcadaﬂﬁia:to

requiremsnts, 84-3, for a mutagenicity study (chromosomal aberrations).

7. ﬁututmzemdundcom (is a qQuality assurance
statenent present)? (P/ X (circle one)

8. CBI appendix attached (Y/ ¥ (circle cne)
' ' s | 16y
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Guideline Series 84: IUTAGENTICITY

ceviewed by: John H.S. Chen, D.v.M., — ot [1F(fizee’ “"///4/

Section I, Toxicology Branch 1T (H7509¢C)

Secondary reviewer: Yiannakig M. Iocannou Ph.D.;Z_ / 6/1/T/

Section I, Toxicology Branch IT (H7509C)' M/ / l/
085478

TA EVALUATION REPORT

SHEMICAL: acetochlor 10X, _Cheam, No.:=003B
ERPA.rile svabol:

: Mammalian cells In culture 1
STUDY _TYPE e geol; cYtogenetics assay

t
MRID No.:  415651-22

SPONSOR: ICT Pmerims Inc., Wilmington, Delaware 19897

ZESTING FACIZITY: ICT Central Toxicology Laboratory, Gheshire, Uk

IIILE OF REPORT: 2n evaluation in the in-vitro cytogenetic assay wdith Acetmchlar
in human lymphocytes

Amgn_m: C.A. Howard

SIUDY NUMAFR(S): sv0336

REPORT ISSUED: July 20, 1989

CONCLUSION(S) .~ Exscutive Summary:

Tednialacetodxlormclastcgaucinmlturedhum
lymphocytes at 100ug/nlinhoththepresenceaxﬂabamce
of rat S9 mix activation and at S0 ug/ml without metabolic

activation .
Dose levels tested: 10, 50, 100 uy/ml

Claseification: Accaptable

This study satisfies the Guideline Requirements, 84-3, Sor
a mutagenicity study ( chromoscmal aberrations)
1
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IN VITRO MAMMALIAN CYTOGENETICS
A. MATERIALS Acetochlor Technical

1. Test Material: Name:
Description (e.g. technical, nature, color, stability):
a brown liquid
Batch #: A1016/9 Purity: 89.4%
Contaminants: if reported, list in CBI appendix
Solvent used: DMSO
Other comments:

2. H
Negative: mMso’ _
Solvent/final concentration:
Positive: Non-activation (concentrations, solvent):
Mitamycin C/0.5 ug/ml/physiological saline (0.85%)

Activation (concentrations, solvent) :
Cyclopl\osplnmj.&/100 ug/ml /physiological saline (0.85%)

3. Activation: S9 derived from $APFSD zlbino rat
—X. Arocler 1254 ___ induced ale rat —X liver
— Phencbarbital ___ non-induced — Bouse ___ lung
—. hone — DARStEr other

— Other - —_— Other
If other, describe below
Describe S9 mix composition (if purchased, give details):

Final concentration in S9-mix (mM): KajHPO4 75 mM; KC1 25 mM;
Glucose-6-phosphate 4 m#M; NADP 3 mM; MgCly 6 mM

4. Test compound concentrations used:

Non-activated conditions: 10, 50, & 100 ug/ml
Activated conditions: 10, 50, & 100 ug/ml
2
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IN VITRO MAMMALIAN CYTOGENETICS

Jest Cells: mammalian cells in culture
Describe cell line, cell strain or Primary cell culture
(if human lymphocytes, describe conditions of subjects) used:

Human blood was drawn aseptically from two healthy donors, donor 1
who is male and donor 2 who is female, bodxdomrshavingaprmrimsly
established low incidence of chromosomal damage. Cultures were initiated
with phytohemagglutinin (0.1 mg/ml) and maintained in supplemented

RPMI 1640 tissue culture medium at 370 C.

Properly maintained? @ / N (circle one)
Cell line or strain periodically checked for Mycoplaszaa

contamination? ¥/ N (circle one) Not applicable
Call line or strain periodically checked for karyotype

stability? ¥/ N (circle one) pot applicable
1EST PERFORMANCE

Call treatment: .
a. Cells exposed to test compound for:
2.5-3.5 hours (non-activated); s 3 ¢ hours (activated)

b. Cells exposed to positive controls for:
2.5-3.5 hours (non-activated), §—3+5- hours (activated)

C. Cells exposed to negative and/or solvent controls for:
2.5-3.5— hours (non-activated), v~ DOUTrS (activated)

Erotocol (brief description, or attach copy to appendix, if
appropriate; include e.g. number of csll cultures; medium;
incubation times; if lymphocytes, nature of mitogen and when
added; cell density during treatment; harvest tines; spindle
inhibitor and wvhen used; chromosome preparation and analysis:;
number ef cells/culture analyzed; statistics used) s
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IN VITRO MAMMALIAN CYTOGENETICS

activation and rionactivation; reported results, e.g.
Cytotoxicity and solubility; rationale for

harvest times (e.g. alterations in cell cycle) and
concentration levels, if reported):

At“ln:rsafturcultureinitiatim,ﬂutut-mlectaeetochlor
m@hﬁstandhodpliatewltmﬁud:mslandzammtias
rangirgfr:nB-SOOug/mlg:wthmadia,fzmmdxmamiatedaemlge
range was selected for the main study. The top
tmd.cityofthissolutimhordmthemtotjcim. In the absence of
mtaboucactivatim,ﬂnmtoticirﬂ-xin
wiﬁn100ugl.1dacetodulormmdmdto35.1-4o.8totthecunxmt
cmt!nlwlms(s.emultsgimin'mbhl). Therefore, a range of dose
levals (100, So,lwwlml)wasselectedforﬂucytoguntictestwith
100 ug/ml as the highest concentration.

119
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(reported results, e.g. induction of
aberration frequency: types of aberrations, e.g. whether
gaps are included in analysis or not, chromatid vs.
chromosomal events, complex aberrations; positive and
background aberration frequencies; number of cultures per
concentration:; levels of Cytotoxicity cbtained, e.g9. effect
on mitotic index or cell survival, if examined: include
representative table, if appropriate):

in Tables 1 & 2). In the absence ofxmﬁ:&xﬂic:activatﬂuu acetochlor also
demonstrated significant increases in the incidences of chromosomal
damage at S0 ug/ml. The positive control compounds (D.§ ug/ml Mitamycin C
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IN VITRO MAMMALIAN CYTOGENETICS

Reviever s discussion/conclusions (include e.g. rationale for

acceptability or not: necessity for repeat, if appropriate;

address any discrepancies with author conclusions; remembe:,
do not include gaps in final aberration frequency -nalysis):

o The positive control compounds (Mitomycin C & Cyclophosphamide) adequately

demonstrated the sensitivity of the cultured human lymphocytes with or
without metabolic activation to detect a clastogenic agent.

control group (less than 0.5% metaphases ohserved) was found within the
acceptable range established by the testing laboratory.

O The test W, acetochlor, was tested at Cytotaxicity level (100 ug/ml}).

omisstwyiasgycb!ﬂntedina'mam:ertogmeratevalidiesﬂts. We agree

with the study Author's conclusion that acetochlor is clastcgenic to
human lymphocytes in-vitro at 100 ug/ml in both the presence or absence
of metabolic activation and at 50 ug/ml without metabolic activation.
This study satisfies the guideline requirements, 84-3, for a matagencity
study (chromsamal aberrations).

6. Was test performed under GLPs (is a Quality assurance

statement pressent)? / N (circle one)
7. CBI appendix attached @/ N (circle one)

]
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ACETOCHLOR: AN EYALUATION IN THE IN VITRO
CYTOGENETIC ASSAY IN HUMAM LYMPHOCYTES

TABLE 2

CHROMOSOMAL ABNORMALITIES, AND MITOTIC INDEX SHOMN AS A MEAM
PERCENTAGE OF THE TOTAL NUMBER OF CELLS AMALYSED PER DOSE
LEVEL WITH AUXILIARY METABOLIC ACTIVATION

Mean % No. of Aberrations!Mean Mitotic
Treatment Abnormal Cells|per Cell Excluding] Imdex
Atmosphere Concentration g, 4qn0 cans Gaps (z)
Donor 1
Dimethysalphoxide 1p1/ml 1.00 0.010 16.15
Cyclophosphamide - 100ug/ml|  44.QpEx 0.720 5.208
Acetochlor - 100ug/ml 12.67%% 0.400 5.10
- S0ug/ml 1.00% 0.010 11.10
- 10yg/ml . 0.00 0.000 12.00
iDonor 2 )
[Dimethylsulphoxide 1u1/ml 0.00 0.000 8.15 :
Cyclophosphamide - 100ug/ml 32.00%x 0.320 1.304
Acetochlor - 100ug/ml 16.67nx 0.493 5.20
- S50pg/ml 2.00 0.020 $.60
- 10ug/ml 0.00 0.000 9.45

'R statistically significant increase 1n chromosomal damage at
P<0.01 using Fisher's Exact Test (one-sided).

}-'3.
[yw]
.

4 Positive control mitotic index is determined from a single
Culture, :
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Guideline Series. 84: MUTAGENICITY

Reviewed by: John H.S. Chen, D.V.M.—a o (17 Chtsd’

Secondary reviewer: Yiannakis M. Icannou, Ph.D.

5’/!‘7' 20872¢
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Section I, Toxicology Branch II (H7509C)

34/ 0
DATA EVALUATION REPORT Wﬂ_
SHEMICAL: Acetochlor Tox. Chem. No.: (0035
MRID No.: 415651-24 ERA File Svmbol:
STUDY TYPE: Unscheduled DNA synthesis in rat hepatocytes in-viwo
AQCESSION NUMBER:

SYNONYMS/CAS No.:

SPONSOR: ICT Americas Inc., Agricultural Products

W:.]mngtm, Delaware 19897
ICI Central Toxicology Iabnratory, Alderley Park
Macclesfield, Cheshire, UK

IIZLE OF REPORT: ~ Acetochlor: Assessment for the induction of unscheduled

DA syntheszs in rat hepatocytes in vivo

STUDY NUMBER(S): SRO3S7
REPORT ISSUED: aogust 8, 1989
CONCLUSION(S) - Executive SURBALY:

Study:

Acetochlor induced a weak DNA repair (as measured by UNS) in
rat hepatocytes derived from animals exposed in vivo at 2000
mg/kg (at 20-hour time point).,

Dose levels tested: 500, 1000, & 2000 mg/kg

Acceptable
This study satisfies the quideline requirements for a genotoxic

effect, 84-4 (other genotoxic effects)
1
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Test Materials and Methods

1. Test Material

The test compound, acetochlor, a brown liquid was _
received from ICI Americas, Inc., Western Research Center,
california, in November, 1988. The test sample was ana-
lyzed and found to be 84.4% pure. Two lots of this compound
were used in these experiments, lot 002 for experiment 266, -
lot 004 for the remainder. There is no difference between
these lots as they are merely aliaquots of the original ma-
terial received.

2. Animals

Male Alderley Park (Alpk-APFSD specific pathogen free)
albino rats were used in this study. At the beginning of
each experiment, the rats were young adults and weighed
between 200 and 299 q.

3. Animal Treatment

Test and control substances were administered by cavage -
in vzlue of 10 ml/kg b.w. Positive control animals were
dosed with 6~P-dimethyl-aminophenyl-azobenzthiazole (40
mg/kg) in corn oil. Negative control animals were dosed
with _ cofn oil only.

—_—

4. Exposure Period

Two exposure periods were used: 4 hours and 12 hours.

5. Liver Perfusion and Hepatocyte Preparation

Suspension of hepatocytes were prepared from animals
dosed with acetochlor, corn o0il, or positive control compound
by a collagenase perfusion technique (See detajiled procedures
provided in Appendix A). The suspension of hepatocytes was
then diluted in order to give a concentration of 1.5 x 105viable
cells per ml and these cells were allowed to attached to a
series of plastic coverslips. Monolayer cultures were es-
tablished on coverslips for data analysis.

124
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6. Cytotoxicity Test

The observation of treated animals confirmed that 2000
mg/kg body weight of acetochlor was an appropriate topo
dose level, as three of the five animals tims tested at
the twelve hour time point showed over signs of toxicity,
manifest as pilocerection and a subdued attitude. This
top dose selection for this study was consistent with the
ASTM guideline for in-vivo UNS assays (Rutterworth et al.,
Mutation Res. 189: 123-133, 1987).

7. UDS Assax -

Hepatocytes were prepared from rats four hours and twelve
hours following administration of 500, 1000, or 2000 mq/ka
b.w. of acetochlor. When the cells were attached (1.5-2 hrs),
the supernatant medium was removed and replaced with medium
containing 3H-thymidine (100 uCi/10 ml). The hepatocvte cul-
tures were then incubated in a 5% CO2/air atmosphere for 4
hours. After incubation, the cultures were rinsed with WMF
and then incubated overnight with medium containing unlabeled
thymidine. The cells were washed with medium and fixed with
glacial acetic acid: absolute alcohol (1:3). The coverslips,
which have been mounted on slides, were dipped into Ilford
K2 emulsion and stored in toal darkness at 4 C for 14 davs
to expose the emulsion. The slides were then developed and
stained with aqueous eosin Y phloxine (1%).

8. Grain Counting

The slides were then analvzed (100 cells/animal) using an
automated image analyzer linked to a computer to determine
the mean net grain count (nuclear-cytoplasmic count) and the
percentage of cells in repair (mean net grain count 5 or
greater).

9. Evaluation Criteria

If an individual dose level has a mean net grain count
of 5 or greater and has a percentage of cells in repair of
20 or greater, that is regarded as a positive response.

If an individual dose level has a mean net grain count of
zero or less that is regarded as a negative response. <Such
responses must be reproduced in an independent experiment.

B AT
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II. Reported Results

1. As shown in Table 1, the mean net nuclear arain counts
for the 1000~ and 2000~ mg/kq dose groups were similar to the
solvent comtrol at the 4-hour tine point. However, at the 12-
hour time point, the hepatocyte cultures derived from animals
treated with 2000 mg/kg acetochlor displayed a mean net grain
count of greater than zero (3.42+2.90: such a value did not
reach 5 net grains which is required to define an unequivocal
positive response), and were reproducible in Experiment I
(See results given in Table 2) and Experiment 2 (Table 3).

2. At both time points f4-hour; or 12-hour), the positive
and negative controls produced the expected responses, thus
confirming the sensitivity of the assay system.

3. Based on these findings, the study author coancluded
that "acetochlor induced DNA repair albeit weakly (as measured
by unscheduled DNA synthesis) in rat hepatocytes derived from
animals exposed in vivo, at a limit dose for this assay of
2000 mg/kg." z

(WY
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III. Reviewer's Discussion and Conclusion

1. The positive control compound (6-BT) induced significant
increases in the net nuclear grains per nucleus when compared
to that of the corresponding negative controls (Tables 1, 2,
& 3). These results demonstrated the sensitivity of the in-
vivo rat hepatocyte assay system to detect a PNA-damagina
response.

2. The nuclear labeling in the negative (solvent) control
was found within the normal range of net nuclear grain count
per nucleus (less than 1) for performing the rat hepatocvte
UDS assay as recommended by Mitchell et al. (Mutation Res.
123: 364-410, 1983).

3. The test material, acetochlor, has been tested to cyto-
toxicity level (i.e., 2000 mg/kg).

4. The statements of GLP and QA for this study were provided.

5. Since the hepatocyte cultures derived from animals treated
with 2000 mg/kg b.w. of acetochlor demonstrated a reproducible
dose-related increase in the mean net grain count with a sig-
nificant increase in the percentage of cells in repair at the
12-hour time point, we agree with the study author’s conclu-
sion that acetochlor induced a weak DNA-repair (as measured
by UDS) in the rat hepatocytes, which were derived from

the treated animals at 2000 mg/kg. This study satisfies

the guideline requirements for a genotoxic effect (84-4:
other genotoxic effects).

e
&9
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Page is not included in this copy.

pages (1Y through '#{ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

Zg' 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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Reviewed by: Timothy F. McMahon, Ph.De Aoy 22l )30

Section |, Toxicology Branch Il (HFAS) (H7509C)
Secondary Reviewer: Yiannakis M. loannou, Ph.D. )/A/] (g ‘7//0/‘( / 202474
Section |, Toxicology Branch Il (HFAS) (H7509C) C

Data Evaiyation Report
Study type:  Metabolism (85-1) Jox, Chem. No.: 0038
EPA identification pumbers: EPA MRID numbers: 415651-25; 415920-07;

415920-08; 415651-26; 415651-27
- Caswell number: 0038
HED project numbers: 0-1920, 0-1999

Laboratory Project numbers: HRC/STR 18/88502; HRC/STR 18/89184;

HRC/STR 18/89487; HRC/STR 18/89603; CTL/P/2809

Test material: [U-14C}-Acetochior
Synonyms: 2~chloro~N-(ethoxymethyl)-N-(z-ethyI-B-methylpheny|)acetamide

Testing Facilities; Huntingdon Research Centre Ltd.
Huntingdon, Cambridgeshire, England

IC! Central Toxicology Laboratory
Alderly Park, Cheshire, UK

Sponsor: IC! Central Toxicology Laboratory
Alderly Park, Cheshire, UK

Title of reports: _
[1]: Laboratory Project No. HRC/STR 18/88502, “The Biokinetics of 14-C Acetochlor After Oral
Administration to Rats at a Nominal Level of 10 mg/kg.”

(2]: Laboratory Project No. HRC/STR 18/89184, “The Biokinetics of 14-C Acetochlor After Oral
Administration to Rats at a Nominal Level of 200 mg/kg.”

[3]: Laboratory Pruject No. HRC/STR 18/89487, “The Distribution and Excretion of Radioactivity after
Oral Administration of 14-C Acstochlor at 10 mg/kg to Rats Pre-treated with Non-Radiolabelled
Acstochior.”

[4]: Laboratory Project No. HRC/STR 18/89603, “The Metabolism of 14-C Acetochlor in the Rat after
Oral Administration.” : \
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[5]: Laboratory Project No. CTL/P/2809, “Acetochior: Bictransformation Study in the Rat.”

Author(s): D.R. Hawkins, D. Kirkpatrick, G. Dean [1-4];
B.K. Jones [5]

Bepons issued: [1-3]: February, April, June 1987; [4], June 1989; [5], March 1990

Conclusions:

In studies [1], [2]. and [3], the the disposition and metabolism of 14C-acetochlor was investigated in
male and female rats at a low oral dose (10 mg/kg), repeated low oral doses ( 10mg/kg x 14 dzys),
and a high dose (200 mg/kg). Comparison of disposition data in bile duct cannulated and non-
cannulated rats demonstrated that acetochior was well absorbed after oral administration. Excretion
was relatively rapid at the low dose, with a majority of radioactivity efiminated in the urine by 24

hours. At 200 mg/kg, urinary elimination of 14C-acetochlor derived radioactivity was decreased in
male and female rats, while fecal (biliary) elimination was increased. At both 10 and 200 mg/kg,

.female rats eliminated a greater percentage of 14C acetochlor derived radioactivity in urine than

male rats. No effect was observed from repeated low oral dosing on the disposition of 14C-
acetochlor in male or female rats.

- Fecal elimination of 4C-acetochlor derived radioactivity was due to elimination via the bile, and
- was consistently less in female rats vs male rats at both the 10 and 200 mg/kg dose of acetochior.

Residual 14C-acetochlor derived radioactivity was minimal in all dose groups, except in those
tissues well-perfused with blood (heart, spleen, kidney, lungs, liver). This apparent accumulation of

14C.acetochlor derived radicactivity was due to binding of acetochlor and/or a metabolite to red
biood cells, with a blood:plasma ratio of approximately 100 observed at 5 days post-dosing.

Urinary, biliary, and fecal metabolites of 1 4C-acetochlor were isolated and identified in studies
[4]and [5] by TLC, HPLC, and LC/MS. The major biotransformation product in urine was the
mercapturic acid conjugate of acetochior after removal of the ethoxymethyl side chain. The
percentage of this metabolite was decreased by approximately 50% in urine from rats dosed at 200
mg/kg; no other major alterations were observed in metabolite profile at the 200 mg/kg dose. Both
glucuronide and glutathione conjugates of acetochlor were identified in bile, with no significant
quantitative change in biliary metabolite profile with increasing dose. Fecal metabolites were

difficult to identify. Enterohepatic recirculation of 14C-acetochlor derived radioactivity is suggested
from these studies, but the nature of the reactive species which binds to red blood cells was not
identified in the present studies.

Core Classification: supplementary

This study does not satisfy the guideline requirements (85-1) for a metabolism study in rats.
Justification for the omission of intravenous data is requested. In addition, percentage recovery from
tissues and feces during processing is requested. As acetochlor is proposed for food use, the
determination of the species bound to red blood cells may be toxicologically relevant.
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Purity of uniabeled acetochior was also not stated in studies 1 through 3 and is requested.
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I. MATERIALS
A. Test Material
M ism Studi

[]: 14¢.Acetochlor
code no: CFQ 4196 (10 mg/kg dose)
batch analysis sheet: C/7499
Radiochemical Purity: 97.6% (3.0 mg/kg dose)
Specific Activity: 8.5 uCi/mg (10.0 mg/kg dose)

Unlabelled Acetochlor -
batch 1+3
Chemical Purity: not stated

(25: 14¢c.Acetochior
code no: CFQ 4196 (200 mg/kg dose)
batch analysis sheet: C/7499
Radiochemical Purity: 98.9% (200 mg/kg dose)
Specific Activity: 0.5 uCi/mg (200 mg/kg dose)

Unlabelled Acetochior
batch 1+3 ~
Chemical Purity: not stated

3 14¢-Acetochior |
code no: CFQ 4196 (10 mg/kg x 14 days dose)
batch analysis sheet: C/7499
Radiochemical Purity: >98% (10 mg/kg x 14 days dose)
Specific Activity: 7.9 uCi/mg (10 mg/kg x 14 days dose)

Unlabelled Acetochlor
batch 1+3
Chemical Purity: not stated

Metabolite Ct izati { dentification Studies [4, 5]

Study [4] utilized samples of excreta obtained from the above listed metabolism studies [1 -3]. In
study (5], a separate group of rats was dosed for bulk collection and identification of acetochior

metabolites. Unlabelled acetochlior with a purity of 99.5% was used, while radiolabelled acstochior
(purity not stated; specific activity 0.6 GBg/mmol) was used.
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B. Yehicles: Polyethylene glycol (PEG) 400 (Studies 1, 2, and 3)
PEG 600 (Study 4)

C. Test Animals:Species: rat

Strain: CD Sprague-Dawley

Source: Charles River, Margate, U.K.

Weights: study [1]: males, 199-264g; females, 190-224g.
study [2]: males, 189-211g; females, 205-224g
study [3]: males, 152-160g; females, 164-175g.
study [4]: males, 240-320g; females, 210-240g-

il. METHODS
A. Study Design

1) Metabolism Studies [1-3]
The bioavailability and disposition of 14C-Acetochlor was assessed in male and
female rats following oral administration of the test compound. Rats received either a single oral

dose of 10 or 200 mg/kg 14C-Acetochior or 14 repeated daily doses of uniabelled test material
at 10 mg/kg followed by a single radiolabelled dose of 10 mg/kg. Plasma concentrations

following single oral doses of 14¢_Acstochior at 10 and 200 mg/kg were also determined from
0.25-360 hours post dosmg Dose groups were as follows:

Number of Animals

Study# Dose (mg/kq) Dose Route Male Female
1 10 Oral® 5 5

2 200 Ora® 5 5

3 10 Orai® 5 5
3single dose

b14 daily uniabelled doses followed by one radiolabelled dose on day 15.

2) Metabolite Characterization and Identification Studies [4,5]

Metabolites of acetochlor in urine and feces from rats dosed orally with 10 and 200 mg/kg 14c.
Acetochior and from rats given repeated oral doses of 10 mg/kg acetochior were characterized
by TLC in study [4]. In study [5], male and female rats were orally dosed with either 10 or 200

mg/kg 14¢.Acstochior for pooling of urine, feces, and bile samples and characterization of
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metabolite profiles in these samples by TLC, with subsequent identification of metabolite
structures by LC/MS or GC/MS. A proposed pathway for acetochior biotransformation was
proposed based on identification of metabolites in the various excreta (Study 5).

C. Experimental
1) Metabolism Studies [1-3]

a
Animals were acclimated to the laboratory environment for at least 14 days before dosing.
Male rats were approximately 9 weeks old and female rats 12 weeks old at the time of dosing.
Animals were given food (LAD 1 pellets, Labsure, Croydon, U.K.) and water ad libitum.

Conditions of animal housing were not provided.

b. Dosing

For the single oral doses of 10 and 200 mg/kg 14C-Acetochlor appropriate amounts of
labelled and unlabelled acetochlor were dissoived in polyethylene glycol (PEG) 400 to give final
solution concentrations of 4mg/ml or 84 mg/mi for the 10 and 200 mg/kg dose groups,
respectively. Dose volume was 2.5 mikg. For the repeated low dose oral study (10 mg/kg x 14
days), 2 batches of non-radiolabelled acetochlor were prepared, each sufficient for 7 days
dosing. Stability of acetochlor had been demonstrated in the dose solution for up to 17 days
(page 16 of Study [3]), but data were not provided.

The quanmy of radioactivity received by each rat was determined from liquid scintilation
counting in triplicate of duplicate aliquots of dose solution equivalent to the volume received by
the rats which was diluted in 200m! acetonitrile. ;

A pilot study was conducted at the 10 mg/kg dose level to determine if a five-day collection
period was sufficient for excretion studies, and if significant amounts of 14C-acetochior were
eliminated via expired air. Resuits (Table 1, page 22 of Study [1]) showed that the five day period
was sufficient and that negligible amounts of radiolabel were excreted in expired air.

Rats were housed individually in glass metabolism cages during the single dose studies. In
the repeat dose studies, rats were housed in groups of 5 for the first 12 days of the study, until 2
days before administration of the radiolabeiled dose, when they were transferred to individual
glass metabolism cages.

c. Sample Collection and Analysis

Urine was collected on solid CO, at 6, 12, and 24 hours following dosing, and after 24

hours was collected at 24 hour intervals up to 5 days. Feces were collected every 24 hours for 5
days. Cages of treated animals were rinsed with tap water following sacrifice of the animals.
Following sacrifice by cervical dislocation, the liver, kidneys, heart, fungs, brain, testes or
ovaries, spleen, uterus, g.i. tract plus contents, and samples of bone marrow, muscle, and fat
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and the entire skin and fur were removed and stored with the carcass at -15 °C until analysis.
Blood was also removed by cardiac puncture at sacrifice, and part of the sample was retained
as whole blood, while plasma was obtained from the remainder.

Samples of feces homogenates, tissues, plasma, and whole blood were mixed with
cellulose powder and analyzed for radioactivity by combustion in a sample oxidizer followed by
liquid scintillation counting. Aliquots of urine, cagewash, carcass digests, and skin digests {1ml
for each) were mixed with MI-31 special scintiliator cocktail and counted by liquid scintillatiion
counting.

In plasma experiments, samples were withdrawn into heparinized tubes and centrifuged for
immediate analysis of plasma radioactivity.

d. Statistics _ .
No statistical analysis was reported in Studies [1-3].
2) Metabolite Characterization and identification Studies [4.5]
a. Animal Husbandry

Husbandry data apply only to study [5], as study [4] utilized samples of excreta from
studies [1-3]. In study [5], animals were housed in groups in stock rat cages prior to dosing. Rats
were provided with food (pelleted PCD diet, Special Diet Services Ltd, Essex) and water ad
libitum. Animals were acclimated to the room conditions for at least 3 days pnorm use in
temperature and humidity comrolled rooms. = - “

- Note: The diet gwen these rats may not be ndentnml to the diet given the rats in studies [1-3
This may or may not influence metabolism of acetochlor, depending upon the relative simikarity
of the 2 diet formulations.

b. Dosing;

As in (a) above, dosing applies only in study [5]. Four dose solutions (I-1V) were prepased
by mixing the appropriate amounts of labelled and uniabelled acetochlor in PEG 600 for the
following purposes: ‘

I: 200 mg/kg acstochior, for urinary metabolite coliection in 8 male rats.
1l 200 mg/kg acetochior, for urinary metabolite collection in 6 female rats.
Ill: 10 mg/kg acetochlor, for biliary metabolite collection in 2 maile rats.

IV: 200 mg/kg acstochior, for biliary metabolite collection in 2 male rats.

Rats were transferred to stainless steel group metabolism cages upon dosing, except bile d.xct
cannulated rats, which were housed in individual glass metabolism cages.
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c. Sample Collection and Analysis:

Urine and feces were collected for up to 3 days over solid COo,. Bile from bile duct cannulated

rats was collected for up to 3 days at room temperature. Urine and bile samples were either
diluted or weighed for counting by LSC in duplicate. Fecal samples were homogenized in a
similar weight of magnesium sulphate for sample oxidation and subsequent counting by LSC.

Samples of urine or bile were pooled by sex and dose for analysis by TLC. Radioactivity from
portions of pooled urine was extracted by elution from Bond Elut C8 (study 5) or C18 (study 4)
columns. Samples of urine subjected to B-glucuronidase/sulfatase enzyme hydrolysis were also
applied to Bond Elut columns for extraction of radioactivity.

Feces (pooled over 24 hours from each sub-group of five animals of the same sex) were
extracted sequentially with ethyl acetate, acetonitrile, and acetonitrile:water (7:3, viv). The ethy!
acetate extract was evaporated to near dryness under a stream of nitrogen. Acetonitrile in the
final 2 extraction solvents was extracted and the aqueous residue processed by sorbent
extraction as described for urine above. Normal phase TLC was then carried out using a variety
of solvent systems described in both study [4] (page 12) and study [5] (page 17).

Chromatographic correspondence between reference compounds and radioactive metabolites
in excreta samples was achieved by co-chromatography of reference compound with sample

extract. A .
Solvent extract samples of urine and bile were also subjected to HPLC with both UV and

radiochemical detection. Three different separation procedures were employed for complete .
metabolkite separation and identification, as listed on pages 1.9-20 of study [5]. Resoived

D. Compliance
A signed statement of no data confidentiality claims was provided with all studies.

A signed statement of GLP compliance (40 CFR 160.35) was provided with all
studies.

A signed statement of quality assurance was provided with all studies.

A signed statement of EPA flagging criteria was provided with studies 1,2,3, and 5.
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lil. RESULTS

1) Metabolism Studies

The stability of the dose solution for the repeated low-dose study was stated to be 17 days in
study [3] (page 16 of report). However, there were no confirmatory data to support this statement.

Verification of dose for rats in the 10 and 200 mg/kg dose groups (studies 1, 2, and 3) was
presented by liquid scintillation counting of dose solution aliquots. In study [5], the dosing
syringe was weighed prior to and following dosing of each rat to obtain the precise dose
received by each rat (page 41 of study [5]. Recovery of radiolabel from urine after sorbent
extraction and enzyme incubation was reported in study [4]; this recovery was between 98-99%.
No data were presented on recovery of radiolabel from feces or tissues in any study.

a. Absorption -

In male rats dosed orally with a single dose of 10 mg/kg !4C-acetochlor, 59.6% of the dose

was excreted in urine by 24 hours, while the total percentage of the dose excreted in urine was
70.6% at 120hr. In female rats at this dose level, 66.5% was excreted in urine in 24 hours, while

a total of 77% of the dase was excreted in 120hr. Thus, urinary excretion of 14C-acetochior
derived radioactivity was slightly higher in females at the 10 mg/kg dose level. This is reflected in

the lower fecal excretion of 1 4¢ acetochlor derived radioactivity in female rats (Table 2, below).
Repeated oral dosing at the 10 mg/kg dose level produced a similar pattem of urinary and fecal
elimination in male and female rats. , e "
At the 200 mg/kg 14¢ acetochior dosa level, 43.1% of the total dose was eliminated in urine
by 24 hours in male rats, and a total of 51.6% was eliminated by this route in 120hr. In female
rats at this dose level, 51.6% of the total dose was eliminated in 24 hours in urine, and 64.7%
was found in urine at 120hr. This decreased urinary elimination at the 200 mg/kg dose as
compared to the pattem seen at 10 mg/kg was accompanied by an increase in fecal elimination

of 14C-acetochior derived radioactivity. _
Although a significant amount of radioactivity was observed in feces at both doses of 14-C
acetochilor, this radioactivity was determined to be of biliary origin in experiments conducted in

study [5], where bile duct cannulated rats were administered similar oral doses of acetochior.
Thus, absorption of acetochior at both 10 and 200 mg/kg was apparently complete.

b. Distributi

Tissue levels of 14C-acetochlor derived radioactivity were negligible (between 0.01-0.05%
of the total dose) at all dose levels, with the exception of the following, as summarized in the
table below (Table 1):

Y
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Table 1 _
Distribution of 14C-Acetochior Derived Radioactivity in Male and Female Rats?

1DRA LDF PCM BCF HDM HDF

g.i. tract 0.49(0.55)° @27(0.19) 0.36(0.41) 0.18(0.15) 3.3(0.19) 3:6(0.15)
liver 0.50(0.3) 0.58(0.22) 0.45(0.23) 0.38(0.18) 8.7(0.25) 7.6(0.16)
blood 4.58(1.79) 6.18(201) 4.41(1.46) 4.72(0.91) 112(2.05) 105(1.87)
spleen 0.77(0.02) 0.92(0.02) 0.85((0.02) 0.74(0.02) 19.7(0.02) 19.3(0.02)
lungs 0.65(0.03) 1.02(0.05) 0.73(0.03) 0.75(0.03) 15.7(0.04) 16.7(0.04)
kidneys 0.40(0.04) 0.53(0.04) 0.43(0.04) 0.41(0.03) 8.6(0.04) 9.1(0.03)
heart 0.94(0.04) 0.84(0.03) 1.11(0.04) 0.83(0.03) 23.3(0.04) 19.6(0.03)
bone marrow® 0.22 026 018 026 4.6 49

Abbreviations are: LD, low dose (10 mg/kg); PC, pre-conditioned dose (10mg/kg x 14day§):'HD.
high dose (200 mg/kg). : 2

2data represent the mean concentration (19 equivalents acetochior/g) found at 120 hours post-
dosing.

Dpercent total dose
Cpercentage for bone marrow not prowided

As shown in Table 1, the concentration of radioactivity in tissues from administration of 14-C
acetochlor was highest in those tissues well-perfused with blood. Few sex-dependent

differences were saen. The concentrasion of 4-C acetochior derived radioactivity was higher in

male rats vs female rats at the 10 mg/kg single and repeated dose levels. Blood levels of 14-C
acetochlor derived radioactivity were higher in female rats at the 10 mg/kg dose level vs male

rats at this dose. Lung levels of 14-C acetochlor derived radicactivity were higher in female rats
at the 10 mg/kg dose level vs male rats at this dose.

While the heart, spleen, lungs, and kidneys were all observed with significant amounts of 14-C

acetochior derived radioactivity on a pg/g tissue basis, the total percentage of a dose of 14-C
acetochior found in these tissues was less than 0.05% at all dose levels(Table 1). Thisis likely
due to the presence of significant amounts of blood in these tissues, which as an organ showed
the highest amount of radioactivity on a per gram tissue basis as well as percentage of total
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radioactivity in pre-perfused tissues. ‘
No apparent differences were observed in the distribution of 14-C acetochior derived

radioactivity between dose groups which would indicate accumulation of 14-G acetochior
derived radioactivity upon repeated dosing at 10 mg/kg, or altered distribution at the 200 mg/kg
dose level.

c. Excretion
The excretion of 14C-acetochior in urine and feces at both 3 and 200 mg/kg is
summarized in the following Table:

Table 2
Excretion of 14C-acetochlor Derived Radioactivity in Male and Female Ratsd

DM LDF PCM  PCF HOM ___ HDF

uring 70.6+ 77.0t  65.0 74.6+ 51.6+ 64.7+

(+cagewash) 3.6 7.1 28 1.8 8.3 5.5

feces 22.8+ 13.2+ 26.1+ 16.5+ 37.2+  26.9+
2.8 2.7 25 1.1 57 50

carcass 068 U071 062 060 0.88 065

(mean) ~ '

Total

(urine+ feces+

tissues) 97.3 94.0 94.4 94.6 92.9 95.1

Abbreviations are: LD, low dose (3 mg/kg); PC, pre-conditioned dose (10mg/kg x 14days): HD,
high dose (200 mg/kg).

4data represent the mean percent dose excreted at 120 hours post-dosing.

In all dose groups, >80% of a given dose of!4C-acetochior was excreted within 5 days.Urinary
excretion in males and females was largely complete in all dose groups by 24 hours. No
apparent delay was observed in the high dose groups. However, as noted in Table 2, female
rats in all dose groups showed higher percentages of urinary 14¢ acetochlor derived
radioactivity than males. o :
Fecal elimination of ‘4C-acetochlor derived radioactivity was a significant route of excretion,
representing between 13 and 37% of a given dose in all dose groups. Male rats showed a

higher percentage of fecal excretion than female rats in the single low dose groups and
repeated low dose groups (Table 2), reflective of the decreased urinary elimination in male rats.
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Fecal elimination of 14C acetochlor derived radioactivity was increased at the 200 mg/kg dose
level by 63% in male rats, and by 103% in female rats relative to that observed at the 10 mg/kg

dose level. However, the percentage of a given dose of 14¢ acetochior eliminated by the urinary
route was decreased by only 26% and 15% in males and females at the 200 mg/kg dose,

indicating the possibility of enterohepatic recirculation of 14C acetochlor derived radioactivity.

This is supported by results from study [5], in which excretion of 14C acetochlor derived
radioactivity by the biliary route was examined in male rats given a single oral dose of 10 or 200

mg/kg 14C acetochlor. Results (pages 45 and 46 of study [5]), indicated that greater than 80% of

a given dose of 14C acetochlor was eliminated via this route at both doses, while excretion in
urine from non-bile duct cannulated male rats was approximately 70%.

a. Pl L evels of 14-C Acetochlor derived Ragoactvi

In studies [1], [2], and [3], the concentration of 14-C acetochior derived radioactivity was

measured from 0.25hr until 240 hours post-dosing. Peak plasma levels of 14-C acstochlor
derived radioactivity occurred at 7 hours post-dosing in both male and female rats at the 10
mg/kg dase level. Plasma levels at 72 hours in both sexes were approximately 1/10 of peak

plasma levels. A biphasic pattern of decline was observed in plasma levels of 14-C acetochior
derived radioactivity over the time course of biood radioactivity measurement, with plasma levels

of 14-C acetochlor derived radioactivity consistently. higher in fomale rais over the time course of

radioactivity measurment. Estimated half life of elimination from inspection of Figure 3, page 33
of study [1] was 20 hours for both maie and female rats. :

Plasma levels of 14-C acetochior derived radioactivity in rats subjected to repeated oral dosing
at the 10 mg/kg dose level were not determined.

At the 200 mg/kg dose level, peak plasma levels of 14-C acetochior derived radiocactivity
occurred at 12 hours post-dosing in both male and female rats. Peak concentration in female
rats was considerably higher (41.9+9.6 ug equivalents/mi) than in male rats (25.0+4.6 ug
equivalents/ml). Plasma concentrations in female rats remained higher for the duration of the

plasma measurements. As with the 10 mg/kg dose level, plasma levels of 14-C acetochlor
derived radioactivity fell significantly between 12- 48 hours. Estimated half life of elimination
from examination of Figure 3, page 31 of study [2] was approximately 22 hours in males, and 30
hours in females.

Urinary metabolites of acetochlor at 10 and 200 mg/kg were isolated from 0-24 hour urine in
male and female rats in study [4], while pooled urine from 0-72 hours in male and female rats
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given a single oral dose of 200 mg/kg 14_c Acetochlor. Metabolites in both studies were
resolved by thin layer chromotography, and tentative identification made based upon co-
chromatography with authentic synthesized standards of acetochlor metabolitas. Urine was aiso
subjected to treatment with B-glucuronidase/sulfatase to determine the presence of glucuronide
and/or sulfate conjugates.

In study [4], chromatographic analysis showed at least 15 radiolabelled compounds and no
unchanged acetochlor. Rats in the repeated low dose groups (10 mg/kg x 14 days) showed no
apparent change in the profile of urinary metabolites compared to the single dose groups at this
dose level, but quantitative differences in urinary metabolites were observed in urine from rats at
the 200 mg/kg dose level. In study [5), at least 12 radiolabelled components were identified from
tic chromatograms (page 30 of study [5]).

The major urinary metabolite identified in both-study [4] and [5] was confirmed by mass
spectrometry following resolution by hpic as the mercapturic acid conjugate of N-de-ethylated
acetochlor (see Figure 1, attached, and page 23 of study [4]). This metabolite was given the
designation Hiand J9 in study [4] (based on the use of two tic systems to resolve urinary
metabolites), and U9 in study [5). A significant percentage of urinary radicactivity was identified
as polar compounds. Information on the relative percentage of the metabolite H1 (J9) and polar
compounds in urine at the various doses is summarized as follows (Table 3): ,

TABLE 3
Proportion of H1 (J9) and Polar Compounds in Urine of Bale and Female Rais

Treated with 10 or 200 mg/kg Acetochior?

10mg/kg 10mg/kg x 14 days 200mg/kg
component males females males females males females
polars 21.1 19.3 20.2 219 16.2 15.8
H1 22.1 29.8 22.1 28.3 8.9 10.5
Jo 24.8 32.3 27.3 372 12.1 15.9
polars
(after enzyme
incubation) 12.80

4data from Table 5, page 25 of study [4]. Results are expressed as % dose.
t"‘enzyme incubation performed only on male rats at the 10 mg/kg dose level.

As shown above, metabolite H1(J9) accounted for between 22-32% of a dose of acstochlor in
the urine at 10 mg/kg. The level of this metabolite was not significantly affected by repeated oral
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dosing at 10 mg/kg. However, at the 200 mg/kg dose, the percentage of H1(J9) in the urine was
decreased in male rats by 60%, and in and female rats by 65%. There was no other cbvious
increase in the percentage of other urinary metabolites to account for this decrease, with the
exception of the appearance of a metabolite of acetochlor in which the terminal chlorine atom
was replaced by a hydroxyl group. This metabolite represented 4% and 12% of the dose of
acetochlor in urine at the 200 mg/kg dose level.

Incubation of urine with glucuronidase/sulfatase resulted in a decreased percentage of polar
metabolites in urine (from 22% to 13%), indicating the presence of minor amounts of
glucuronide conjugates in urine.

Remaining urinary metabolites of acetochlor were minor, constituting between 1-5% of the
total dose (Table 5, page 25 of report [4]). Comparison of the total percentage urinary
metabolites with urinary recovery of radioactivity showed that there was no significant amount of
urinary radioactivity unaccounted for in metabolite analysis.

b. ILC of bile

The profile of biliary metabolites in male rats given a single oral dose of 10 or 200 mg/kg 4c
acetochlor is summarized below:

TABLE 4
Biliary Metabolites of Acetochlor?
10mg/kg 10mg/kg x 14 days 200mg/kg
component males females males females males females

BS 3.8 - - - 3.7 -
B7 8.9 - - - 13.8 -
B9 30.2 - - - 41.1 -
B15 5.7 - - - 36 -

2data from Table 1, page 39 of study [5].

As shown, four metabolites were isolated from bile of male rats. Two metabolites, BS and B7, -
appeared to constitute the major biliary metabolites at both doses of acetochior, while metabolites
BS5 and B15 constituted a smaller percentage of biliary radioactivity. Remaining biliary metaboiites
were resolved into at least 10 minor components, each of which represented less than 5% of the
total dose.
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The major metabolite, B9, was confirmed as the O-glucuronide of de-ethylated acetochlor
following derivatization with diazomethane, purification of this derivative by hplc, and confirmation
by mass spectrometry (figure 7, page 36 of study [5]). Metabolites B7 and B5 were identified by
mass spectrometry following purification as the glutathione conjugate of acetochior (B7) and the de-
acetylated glutathione conjugate of acetochlor (BS).

Metabolite B15 was identified by LC-MS as the mercapturic acid conjugate of acstochlor (Figure 1,
attached).

c. TLC of fecal extracls

TLC quantitation of fecal extracts of acetochlor dosed rats at 200 mg/kg showed complex
patterns of components which were difficult to identify even when co-chromatographed. In
summary, ethyl acetate extracts contained mainly non-polar compoments, while
acetonitrile:water extracts contained a high percentage of polar material.

Five bands (A-E) were distinguished in fecal metabolite analysis by tic. Band A co-
chromatographed with acetochlor, although two reference compounds (the sulphonyimethyt and
thiomethy| derivatives of acetochior) also co-chromatographed with band A. However, the total
. radioactivity of band A accounted for no more than 2% of the dose in 0-24 hour fecally excreted =

radioactivity. ST . ey

Band B was not identified, and accounted for 3% and 4% of a dose of acetochior in males and
females, respectively.

Band C contained approximately 2% (male) or 1% (female) of a dose of acetochlor, and co-
chromatographed with the sulphoxymethyl derivative (reference compound 13, page 23 of study
(4].

Band D co-chromatographed with the cysteine conjugate of acetochlor formed after removal ot
the ethoxymethyl side chain (compound pictured above US, Figure 1, attached).

Band E co-chromatographed with reference compound 16, the mercapturic acid conjugate of
acetochlor and the major urinary metabolite, as described above for urine.

IV. DISCUSSION

In this study, the disposition and metabolism of acetochlor was investigated in male and
female rats. Data were presented in studies HRC/STR 88502 (study [1]), 89104 (study [2]), and

89407 (study [3]) demonstrating the absorption, distribution, and excretion of 14¢. acetochior in

male and female rats at a single low oral dose (10 mg/kg), repeated low oral doses (10mg/kg x
14 days) and a single high oral dese (200 mg/kg). In stx_:dies HRC/STR 18/89603 (study [4]) and

)
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CTL/P/2809 (study [5]), the biotransformation and identification of acetochlor metabolites in
urine, bile, and feces was investigated in excreta samples from rats used in studies [1-3], orin
rats administered single oral doses of 10 and 200 mg/kg (study [5]).

Absorption of a dose of 14C-acetochlor appeared complete at both 10 and 200 mg/kg by
comparison of excretion data in bile duct cannulated and non-cannulated rats (studies [1-3] and
[5]). While a significant percentage of 14¢.acetochior derived radioactivity was found in feces of
rats (between 13-26% at the 10 mg/kg dose level, and between 26-37% at the 200 mg/kg dose
level), it was demanstrated in bile duct cannulated rats that fecal excretion of 14C_acetochior
derived radioactivity was greatly diminished (between 3-7%, pages 45 and 46 of study [5]).
Thus, fecal radioactivity was of biliary origin and did not represent unabsorbed acetochior.

Excretion of a doss of 14C acetochior in urine was relatively rapid at the 10mg/kg dosa level,
with the majority of radioactivity (53-67%) eliminated in the urine by 24 hours. At the 200 mg/ig

dose level, a lower percentage of 14¢.acetochlor was eliminated in urine by 24 hours (43-51%),
but a greater percentage was found in feces at this same time point. Although this altered pattem
of elimination may be the result of enterohepatic recircutation of radioactivity eliminated in bile at

the high dose, there was no apparent difference in the percentage of 14¢_acetochior derived
biliary radioactivity eiminated at both doses (pages 45-46 of study [5]). In addition, examination
_ of the time course of urinary eimination (Figure 1, page 31 of study [1] and page 29 of study [2])

shows that a much smaller percentage of 14c acstochior derived r;ado,,ag::iﬁiy was eliminated in
urine between 0-12 hours. Thus, some delay in urinary elimiriation of 14C acetochior derived
radioactivity is apparent. At all doses examined, the percentage of 14¢ acetochior derived

radioactivity eliminated in urine of female rats was somewhat higher than that of male rats, with a
corresponding decrease in fecal elimination (Tabie 2 of this review).

The concentration of 4C-acetochior derived radioactivity in tissues examined at 120 hours
showed that radioactivity was concentrated in those tissues receiving the greatest amount of
cardiac output (heart, lungs, Ever, kidneys, and spleen; Table 1). Few sex- or dose-dependent

differences were noted, but at each dose level, the greatest concentration of 14C-acetochior
derived radioactivity was found in whole blood. This is reflected in the ratio of whoie blood to
plasma radioactivity, which exceeded 100 at all doses in both sexes. Thus, binding of acetochior
or a metabolite to red blood celis is extremely likely from review of these data. Identification of
the chemical speci@s responsible for binding was not performed in the present studies.
However, it should be noted that conjugation with glutathione (see Table 3, above) is a major
biotransformation pathway for acetochlor as shown by the profile of urinary metabolites,
indicating the formation of a potentially reactive electrophilic species capable of such binding.

Metabolites of acetochlior in urine, feces, and bile were characterized and identified in studies
[4] and [5]. From the results of these studies, the ethoxymethyl side chain and the chiorine atom
of acetochlor were identified as major reaction sites for biotransformation. it is proposed, from
analysis of acetochior metabolites in bile and urine, that initial conjugation with glucuronic acid
and glutathione occurs in liver, with subsequent excretion of the glucuronide conjugate (B9), the
~ mercapturic acid conjugate (B15), and the glutathione conjugate of N-dealkylated acetochlor
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(B5) in bile. The two glutathione conjugates are reabsorbed, with further metabolism to the
mercapturic acid conjugate which is excreted in urine. Since the amount of mercapturic acid
metabolite in urine exceeded the combined amounts of giutathione conjugates in bile, the
additional marcapturic acid found in urine is proposed to come from hydrolysis of the
glucuronide conjugate in the gut, with subsequent reabsorption and metabolism to the
glutathione conjugate which is then excreted in urine as the mercapturic acid conjugate.

The Emited data presented on in vivo plasma kinetics of acetochlor demonstrated that the

elimination of 14C-acetochlor derived radioactivity in plasma was at least biexponential (page
33 of study [1]), page 31 of study [2]). While it is possible to approximate the half life of

elimination for 14C-acetochlor by inspection of the graphical data, the observation that
acetochlor and/or a metabolite binds to red blood cells does not give much meaning to an

evaluation, as t4;, would likely be different for data on whole blood lewvels of 14¢.acstochior

derived radioactivity over time. The lack of intravenous data does not make it possible to
distinguish which chemical species might be responsible for binding to red celis, as binding
likely occurs prior to the peak ptasma levels reported in studies [1] and [2]. The avid binding of
14¢_acetochior derived radioactivity to red blood cells makes it likely that volume of distribution
~ for acstochlor is small (limited to total body water)

quﬁlassxm supplementary

This study does not satisfy the guideline requirements (85-1) for a metabolism study in rats.
Justification for the omission of intravenous data is requested. In addiion, percentage recovery
from tissues and feces during processing is requested. As acetochlor is proposed for food use,
the determination of the species bound to red blood cslls may be toxicologically relevant. Purity
of uniabeled acetochlor was also not stated in studies 1 through 3 and is requested.
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