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PESTICIDES AND TCXC
MEMORANDUM SUBSTANCES
SUBJECT: SAN 582H: Experimental Use Permit
Caswell No. 193J HED Project No. 0-1937A
TO: Sangeeta Vohra
Product Manager 23
Registration Division (H7505C)
FROM: Deborah L. McCalIZwctdt 3-r4-9/ .
HFAS / HED / Tcxicology Branch II / (H7509C)
THRCUGH: James Rowe, Ph.D., Section Head /av'--'zh‘?""
Section III/HFAS/Toxicology Bran II/HED (H7509C)
and
Marcia Van Gemert, Ph.D., Branch Chief N wea
e HPAS- 7~HED~7—Tcxicology-Branch-II /. .(H7509C) 3/?‘ 1! e

The registrant (Sandoz Crop Protection Corporation) has -‘submitted 22
studies in support of an Experimental Use Permit for

nd for a petition for corn (0.1 ppm). These studies have been
evaluated, and the Data Evaluation Reports are attached. The conclusicns
are as follows: )

SAN 582H TECHNICAL:

1) Acute Oral in Rats (§31-1) (MRID No. 16624-09) - The study was
classified Guideline. LD30 = 2139.8 mg/kg in males and 1296.8 mg/kg
in female rats. The combined LD50 = 1569.3 mg/kg. Toxicity Category
IIT.

2) Acute Dermal in Rats (§81-2) (MEID XNo. 416624-10) - The study
was classified as Guideline. IDSO > 2.0 mg/kg in both sexes.
Toxicity Category III.

3) Acute Inhalation in Rats (§81-3) (MRID No. 416?24-—11) -- The
study was classified as Minimum. ILCS50 > 4990 mg/m in male and
female rats. Toxicity Category III.

4) Primary Eye Irritation in Rabbits (§51-4) (MRID No. 416624-12) .
- The study was classified as Minimum. Minimally irritating to the

eyes of white rakbits. Toxicity Category III.

5) Primary Dermal Irritation in Rabbits (§81-3) (MRID No. 416824~

13) ~The study was classified as Guideline. Minimally irritating zo

the skin of male rabbits. Toxicity Category IV.
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6) Dermal Sensitization in Guinea Pigs (§81-6) (MRID No. 417068-07)
- The study was classified as Minimum. SAN 582H is a mild skin
sensitizer in male guinea pigs.

7) 13-Week Oral Feeding Study in Rats (§82-1) (MRID No. 416159-01)
- The study was classified as Minimum. The oral NOEL = 500 ppm ard
the LOEL = 1500 ppm. Compound related reductions in body welght
increase in relative 1liver weight, centrilobular hepatocyti
enlargement and an increase in protein and cholesterol levels wer=
observed at 1500 ppm or higher dose levels.

8) 13-Week Oral Feeding Study in Dogs (§82-1) (MRID No. 416159-02) -

The study was classified as Minimum. NOEL = 100 ppm and the LOEL
= 750 ppm. Periportal hepatocellular vacuolation was noted in th=
2000 ppm (HDT) dose group. Histological liver changes were noted in
the 750 and 2000 ppm dose group. Body weight and body weight gains
of the 750 ppm (females only) and the 2000 ppm (males only) wer=
depressed throughout the study.

9) 52-Week Oral Toxicity Study in Dogs (§83-1) (MRID No. 418159-0Z)
- The study was classified as Guideline. NOEL = 250 ppm and ti=
LOEL = 1250 ppm. Periportal henatocyte vacuolation was noted iIn
the 1250 ppm dose group. Liver changes in the 1250 ppm dose group
correlates with +the increase in serum alkaline phosunata5¢,
cholesterol levels, and the increase in liver-to-body weight ratic.

10) Developmental study in Rats (§83-3) (MRID No. 416159-0%) - Th=

study was classifled as Minimum. Matermal NOEL = 50 mg/kg/d and th=
LOEL = 215 mg/kg/d. Maternal toxicity was evidenced by excess
salivation, increased liver weights and reduced body weight gain
and foocd consumption in the 215 and 425 mg/kg (HDT). Develcpmentzl
toxicity was evidenced by increased incidence of resorptions in trs
425 mg/kg dose group. Developmental NOEZL = 215 mg/kg/d and the LOZL
= 425 mg/kg/d.

11) Two Generation Reproduction in Rats (§83-4) (MRID No. 41615%&-
05) - The study was classified as Minimum. Parental toxicity NCZT
= 500 ppm and the LOEL = 2000 ppm. Parental toxicity was evidenced
by significant reductions in body weight and food consumption In
males and significant increase in absolute and relative 1liver
weights in both sexes of the 2000 ppm dose group. Significan=z
reductions in pup weight during lactaticn were noted in the 202D
ppm dose group. The NOEL and LOEL for reproductive toxicity werz
500 and 2000 ppm, respectively.

12) Salmonella/mammalian reverse activation gene mutaticn assz:
(§84-1) (MRID No. 415965-42) - The study was classified =
Acceptable. No increase in mutant cclonies of any strain at acy
dose either with or without S9 activation were noted.

13) In vitrc Chromosome Aberration using Chinese hamster ovarzvy
(§84-2) (MRID No. 415965-43) -~ The study was classified zs
Unacceptable. Cytotoxicity was apparent at non-activated dcse levsl
of 125 to 120 ug/mL and S9-activated levels of 400 to 500 ug/mi.
Study should be repeatsd at dose levels well below the crtotoxic
dose.
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14) Rat Primary Unscheduled DNA (in vitro) synthesis (§84-3) (MRID
No. 415965-44) - The study was classified as Acceptable. Genotoxic
(unequivocally positive), UDS activity occurred at levels well
below the cytotoxic level.

15) Metabolism in Rats (§85-1) (MRID No. 415965-45) - The study was
classified as Unacceptable. SAN 582H was extensivelynpetabolized

within 3 days after dosing. Less than:2.5% of the C dose was:

recovered as unchanged parent compound, and 22 metabolites, 21 were
found in the uringéand feces and were identified. However, because
61 to 78% of the 'C dose was not identified or characterized the
study 1is unacceptable. '

SAN 582H 7.5L:

1) Acute Oral Toxicity in Rats (§81l-1; (MRID No. 415965-36) - The
study was classified as Guideline. The ILDS0 = 2.4 g/kg for combined
sexes. The male LD50 = 2.0 g/kg and the female LDZ0 = 2.8 g/kg.
clinical signs included: hypoactivity, =:=lonic convulsions,
tremors, ataxia, excess salivation, diarrhea, red-stained face and
yellow-stained urogenital area. Toxicity Ca“egory III.

2) Acute Dermal Toxicity in Rabbits (§31-2) ‘MRID No. 415965-37) -
The study was classified as Guideline. LD50 > 2.0 g/kg for
combined sexes. No deaths occurred auring the study. Clinical

signs included: severe dermal irritatien consisting of slight to
severe erythema, a:zonia, and fissuring. No systenmic toxicity was
noted. Toxicity Category III.

3) Acute Inhalation Study in Rats (§81-3) (MRID Xo. 415965-38) -
The study was classified as Minimum. LC50 > 3.39 ng/L. No deaths
occurred during the study. Clinical signs included: partial closing
of eyes, salivation, reduced respiratory rate and abnormal bcdy
position during exposure. After exposure tne signs were: Ataxia,
abnormal respiration, ocular discharge, and lethargy. Toxicity
Category III. i

4) Primary Eye Irritation in Rabbits (§81-4) (MRID Mo. 415965-39) -

The study was classified as Guideline. Slight to severe
conjunctival irritation, slight corneal opacity and iritis were
observed up to day 7. All eyes were normal by day 21. Toxicity
Category II.

5) Primary Dermal Irritation in Rabbits (§81-5) (MRID No. 415965-
40) - The study was classified as Guideline. Primary Dermal
Irritation score = 0.6, Slightly irritating. Slight to well-
defined erythema was noted up to 72 hrs. and slight edema was noted
up to 48 hrs. post exposure. No irritation was cbserved 96 hrs.
post exposure. Toxicity Category IV.

5) Dermal Sensitization in Guinea Pigs (§81-6) (MRID No. 415965-4¢1)

- The study was classified as Guideline. SAN S32H is a dermal
sensitizer, eliciting slight to moderate dermal reactions.
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Concerning the "G" Petition -~ temporary tolerance for Corn (0.1 ppm) the
TOX II branch has possible carcinogenicity concerns due to positive

mutagenicity data.
concerns.

Please subnmit data which will address the chronic

PENDING REGISTRATION
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“1eviewed by: Timothy F. McMahon, Ph.D. <52 /59

Section |, Toxicology Branch il (HFAS) (H7509C)

Secondary Reviewer: Yiannakis M. loannou, Ph.DﬁZ,ﬁ f E’ /S“ /9/
Section 1, Toxicology Branch .! (HFAS) (H7509C)

Data Evaiuation Report
Study type:  Acute oral-rats (81-1) Tox. Chem. No.; 195J
MRID number: 416624-09
Test material: SAN 582H Technical

Study number: HLA G86-171

Testing Facility: Hazelton Laboratories America, Inc.
Vienna, Virginia 22180

Sponsor: Sandoz Crop Protection Corporation
Des Plaines, lilinois

Title of report:  Acute Oral Toxicity Study in Rats with SAN 582H Technical
Author(s): Joan K. Lemem, M.S.

Report issued; January 11, 1989
Conclusions:

Under the conditions of this study, the acute oral LDgg of SAN 582H Technical was 2139.8

mg/kg in male rats, with 95% confidence limits of 1444.9 and 3163.9 mg/kg body weight. The
estimated oral LDgg in female rats was calculated as 1296.8 mg/kg body weight, with 85%

confidence limits of 898.7 and 1871.5 mg/kg body weight. The combined oral LDgq was

calculated as 1569.8 mg/kg, with 95% confidence limits of 1174.3 and 2098.3 mg/kg body
weight.
When caiculated using the probit method, the LDgq for SAN 582H Technical was

1501.3 mg/kg for male and female rats combined, with 95% confidence limits of 1221.7
and 1844.8 mg/kg body weight.

Toxicity Catgory Il
Core Classification: guideline

This study fulfills the requirements (81-1) for an acute oral toxicity study in rats.
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I. MATERIALS

A. Test Material: SAN 582H Technical; description: dark brown liquid; purity: 91.4%. lot no.
8605

B. Test Animals; Male and female Sprague-Dawley (Hsd:BR) rats; Source: Harlan Sprague-
Dawley, Frederick, MD. Age: young adult. Weight: males: 217-23¢g; females, 211-239g.

il. METHODS

Five male and 5 female rats per dose group were selected for use in this study. Rats
were given food (Purina Certified Rodent Chow #5002) and tap water ad libitum, with the
excepticn of an overnight fast prior to dosing . Rats were acclimated for approximately 2
weeks prior to test article administration. Rats were housed individually in temperature
and humidity controlled rooms. A 12 hour light/dark cycle was used.

Five male and 5 female rats were selected per dose group for dosing using computer
generated random numbers. Separate groups of rats were administered single oral

doses of 1000, 2000, or 3000 mg/kg body weight of SAN 582H Technical in corn oil in a
dose volume of 10 mi/kg. Each animal was observed for signs cf clinical toxicity and
pharmacotoxicity at 1, 2, and 4 hours following test article administration, and once daily
thereafter. Mortality and/or moribundity were recorded twice daily. Body weights were
recorded immediately prior to test article administration, on day 7 following test article
administration, and at animal termination (day 14) or time of death. Animals were killed
on day 14 by CO, inhalation and were subjected to gross necropsy

Calculation of the median lethal dose (LDgq) and 95% confidence intervals were

estimated for both males and females as well as males and females combined using a
modified Behrens-Reed-Muench method. Data were re-analyzed for males and females
combined using the probit method in order to determine the slope of the dose response
curve of the estimated LDgg (Amendment |, page 21 of report).

. RESULTS
Mortality

At the 1000 mg/kg dose levei, one female rat was found dead on day 2 post dosing. No
mortality was observed in males at this dose level.

At the 2000 mg/kg dose level, 2 males were found dead on day 1 following dasing, and
one male was found dead on day 5 following dosing. For females at this dose level, 2
were found dead on day 1 following dosing, 1 was found dead on day 2 following dosing,
and the remaining 2 in this group were found dead on day 10 following dosing.

At the 3000 mg/kg dose level, 2 males were found dead on day 1 following dosing, 2
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were found dead on day 2 after dosing, and the remaining 1 rat was found dead on day 4
after dosing. In females at this dose level, 1 animal was found dead 4 hours after dosing,
and the remaining 4 were found dead on day 1 after dosing.

Clinical Toxici

At 1000 mg/kg, no signs were observed in male rats. In female rats, slight depression
was observed in 1 female rat from 1-4 hours after dosing, and in 1 other rat from 2-4 hours
after dosing.

At 2000 mg/kg, a variety of clinical signs were observed in both males and females, the
most prevalent being slight depression (4 of 5 males from 1-4 hours post treatment, S of £
females from 1-4 hours post treatment). Other signs (prostration, tremors, convulsions, red
staining of the nose and/or eyes) ataxia, rough coat) occurred in 1 to 2 rats per sex in this
dose group during the first 10 days after treatment. While stated on page 16 that slight
depression and soft feces were the only toxic signs observed in surviving rats at this dose,
there is no indication of this in the Table on page 12 of the report.

At 300u mg/kg, all rats were dead by day 5 after treatment. Slight depression was again
the most prevalent toxic sign in both males and females during the first 4 hcurs following
treatment. Prostration and red staining of the nose and/or eyes was observc~ in a few
male rats from days 1-3 after dosing.

e P S PR O - -

Macroscopic examination of rats at necrobéy showed mottling of the lungs, mcttling and
discoloration of the liver and spleen, discoloration of the kidneys, and abnormal contents
of the stomach and intestines in treated males and females.

Bedy weight gain was not significantly affected at the 1000 mg/kg dose level in male cr
female rats. At the 2000 mg/kg dose level, some weight loss was evident in male rats, but
was not statistically significant. In female rats, weight loss was more apparent, and was
statistically significant, although all female rats died before the 14 day post-treatment
period. At the 3000 mg/kg dose level, a similar pattern of weight loss occurred for both
male and female rats as was observed at the 2000 mg/kg dose level.

Median Lethal D Estimati
The estimated oral LDgg in male rats was calculated as 2139.8 mg/kg with S5%

confidence limits of 1444.9 and 3168.9 mg/«g body weight. The estimated oral LDgq in

female rats was calculated as 1296.8 mg/kg body weight, with 95% confidence limits of
898.7 and 1871.5 mg/kg body weight. The combined oral LDgq was calculated as 1569.3

img/kg, with 95% confidence limits of 1174.3 and 2098.3 mg/kg body weight.
When calculated using the probit method, the LDgq for SAN 582H Technical was

1501.3 mg/kg for maie and female rats combined, with 85% confidence limits of 1221.7
and 1844.8 mg/kg body weight.
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IV. CONCLUSIONS

Under the conditions of this study, the acute oral LDgq of SAN 582H Technicai was

2139.8 mg/kg in male rats, with 95% confidence limits of 1444.9 anc 3168.9 mg/kg body
weight. The estimated oral LDgg in female rats was calculated as 1296.8 mg/kg body

weight, with 95% confidence limits of 898.7 and 1871.5 mg/kg body weight. The
combined oral LDgq was calculated as 1569.8 mg/kg, with 95% confidence limits of

1174.3 and 2098.3 mg/kg body weight.
When calculated using the probit method, the LDgq for SAN 582H Technical was

1501.3 mg/ky for male and female rats combined, with 95% confidence limits of 1221.7
and 1844.8 mg/kg body weight.

Toxicity Category 1l
V. CORE CLASSIFICATION: guideline

This swdy fulfills the requireme
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Reviewed by: Timothy F. McMahon, Ph.D. - &% 2) 59
Section |, Toxicology Branch I (HFAS) (H7509C) -

Secondary Reviewer: Yiannakis M. loannou, Ph.D
Section |, Toxicology Branch Il (HFAS) (H7509C)
Data Evaluation Report
Study type: Acute dermal-rabbits (81-2) Tox. Chem. No.: 195J
‘MBID number: 416624-10
Test material: SAN 582H Technical

Study number; HLA 686-172

Testing Facility: Hazelton Laboratories America, Inc.
Vienna, Virginia 22180

Sponsor; Sandoz Crop Protection Corporation

_ Des Plaines, lllinois
Title cf report:  Acuts Dermal Toxi;:ify Study In Rabbits with SAN 582H Technical
Author(s): Joan K. Lemen, B.S.
Report issued; December 16, 1988

nclusions:

Under the conditions of this study, the acute dermal LDg5 of SAN 582H Technical was >
2.0g/kg in male and female rabbits.

Toxicity Catgory Il
Core Classification: guideline

This study fulfills the requirements (81-2) for an acute dermal toxicity study in rabbits.
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I. MATERIALS
A. Test Material; SAN 582H Technical; description: dark brown liquid; purity: 91 .4%;
3 Lot # 8605 o
B. Test Animals: Male and female Hra: (NZW) SPF rabbits; Source: Hazelton Researcn

Products, inc., Denver, PA. Age: young adult. Weight: males: 2.0 kg; females, 2.0 kg.
Il. METHODS

Five male and 5 female rats were selected at random using a computer randomization
procedure. Rabbits were given 120g of food per day (Purina Certified High Fiber Rabbit
Chow # 5325) and tap water ad libitum. Rabbits were acclimated to the lab envircnment
for at least 7 days prior to start of tiie study. Rabbits were housed individually in
temperature and humidity controlled rooms in stainless steel cages.

Approximately 24 hours prior to application of the test material, rabbits were shaved on
the dorsal surface from shoulder to rump. Test material was then applied as received at a
dose level of 2 g/kg to a 20 x 13 cm area of shaved intact skin using a glass rod. No
adjustment was made in dosing for the purity of the compound (91.4%). Rubber damming
was placed around the trunk of each rabbit. and secured in place with porous adhesive

e e tape. Immediately after application of test material, rabb’is were fitted witn.coliars to.. . .—... - . .

prevent ingestion of test material. Duration of exposure to test material was 24 hours.

Twenty-four hours after application, hinders were removed and the skin wiped with
water moistened gauze. Collars remained on the rabbits until the day of sacrifice due to
the large amount of test material remaining on the skin.

Rabbits were observed for clinical toxicity and mortality immediately after test material
application, and then at least once daily for the remainder of the 14 day test pericd. Skin
reaction to application of test material was graded on days 1, 3, 7, 10, and 14 acccrding to
the Draize method.

On day 14, surviving rabbits were euthanized by sodium pentobarbital injecticn aind
subjected to gross necrcpsy. All gress lesions in rabbits surviving 24 hours or longer were
saved in 10% buffered formalin.

Ill. RESULTS

No mortality or signs of clinical toxicity were observed in either male or femaie rabbits
during the stucy peried. Slight body weight loss was observed in 4 of 5 male rabbits and
5 of 5 female rabbits between days C (day of exposure) and day 7. However, weight gain
was observed in these same rabbits from test days 7-14. Staining »f the skin site with test
material was observed in all rabbits at necropsy, and small testes (bilateral) were
observed in 1 male rabbit.

Slight erythema was observed in 3 of 5 male rabbits and 1 of 5 female rabbits on day 1
following application of test material. Weill-defined erythema was observed in 2 of 5 male
rabbits and 1 of 5 female rabbits on day 1 following test material application. No sign of
erythema was observed in any rabbit after day 7 following test material application.
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No signs of edema were observec in any rabbit over the duration of the study. However,
brewn staining of the application site was observed in all rabbits, and epsdermal scaling
was observed in 3 rabbits on days 7 and 14.

v. CONCLUSIONS

Under the conditions of this study, the acute dermal LDgq of SAN 582H technical was >
2.0 g/kg in male and female rabbits.

Toxicity Category i
V. CORE CLASSIFICATION
guideline

This study fulfills the requirements (81-2) for an acute dermal toxicity study in radtits.




Reviewed by: Timothy F. McMahon, Ph.D. &~ 7= 7. /57
Section |, Toxicoiogy Branch Il (HFAS) (H75608C)

Secondary Reviewer: Yiannakis M: loannou, Ph.D. ?L&Z!% 1// y 7/7 /
Section 1, Toxicology Branch 1l (HFAS) (H7508C)

Data Evaluation Report

Study type: Acute inhalation-rats (81-3) Tox. Chem. No.: 195J

MRID number: 416624-11
Test materizl: SAN 582H Technical
Study number: RCC 075510

Testing Facility: Research and Consuiting Company AG
CH-4452 ltingen, Switzerland

Sponsor: Sandoz Crop Protection Corporation
Des Plaines, lllinois

Title of report:  4-Hour Acute Inhalation Toxicity Study With SAN &82H In Rats
Author(s): L. Ullrmann
Heport issued: September 13, 185

Conclusions:

Under the conditions of this siudy, \ne acute inhalation LCgq of SAN 382H Ter v "xal was >

4890 mg/m3 in maie and famaie rats.
Toxiciyy Catgory ill
Core Ciassification: minimun

This study satisfies the guideline requirements (81-3) for an acute inhaliaticn toxicity
study in rads.
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I. MATERIALS

A. Test Material: SAN 582H; description: brown oil; purity: 91.4%; batch # 8605

B. Test Animals: Five male and 5 female KFM-HAN Wistar rats; Source: Kleintierfarm
Madoerin AG, Fuellinsdorf/Switzerland. Age (at exposure): 12-14 weeks. Weight: males:
259-286q; females, 215-243g.

. METHODS

A. Animal Husbandry

Five male and 5 female rats were selected at random from a hatch of rats for use in this
study based on body weight and health status. Rats were given food (Pelleted standard
Kliba 343 rat maintenance diet (“Kliba", Klingentalmuehle AG, 4303 Kaiseraugst,
Switzerland) and community tap water ad libitum . Rats were acclimated to the lab
environment for at least one week following veterinary examination. Rats were housed in
prior to exposure in groups of five in Makrolon type 4 cages with standard softwood

bedding. Rats were housed under conditions of controlled temperature (22+ 3 SC) and
humidity~(40-70%). A-12 hour light/dark cycle was used. o

B. Atmosphere Generation

Test material was heated to 45 °C and supplied to a nozzle by an infusion pump
(Perfusor VI ED/300) into a high velocity air stream, which discharged intc the exposure
chamber. Air flow was stated as 600 L/hr. Chamber air flow rate was moniiored
throughout the exposure period, but a range and mean air flow was not provided. A
diagram of the exposure apparatus was provided (page 31 of report).

C. Exposure

Rats were subjected to nose-only exposure to test material in separate polyvinylchloride
tubes surrounding an approximately 100 liter polyvinylchloride nose-only chamber
(Appendix C, page 31 of report). Exposure duration was fcr 4 hours to test material.

Chamber concentrations of test material were performed gravimetrically on five
separate occaslons using selectron filters of 0.2 um pore size (location of measurement
not stated}. Particle size distribution was assessed using an eight stage Andersen
Ambient Particle Sizing Sampler two times during exposure. Aerodynamic mass median
diameter and geometric standard deviation were apparently not determined.

Oxygen content, humidity, and temperature were measured eight times during
exposure.

0013
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D. Post-Exposure Observatiois

Animals were observed for toxic signs and moitality four times on the day of exposure,
and daily thereafter until day 15. Body weights were recorded on day 1 (day of
exposure) and days 8 and 15 post exposure. All survivors to day 15 were euthanized by
intraperitoneal injection of sodium pentobarbitone and subjected to gross necropsy.

lll. RESULTS

A. Atmosphere Generation

Measured chamber concentration of test material over the exposure period averaged
4990 = 84rng/m3 (range: 4870-5080 mg/m3). Aerodynamic mass median diameter was
not provided. It was stated in the report (page 9) that 17.5% of the particles were in an
inhalable range of 0.4-5.8um. (Appendix C, page 32 of report).

B. Animal_Observations

No mortality was observed during exposure or during the post-exposure observation

e e e POHOA-Sedation, dyspneas-fuffled-fur, and hunched body posture was observedin 3 ef 5 -

male and female rats prior to the 4 hour termination period for exposure. Symptoms
continued in both sexes until test day 3 (2 of 5 rats with symptoms at 24 hours, 1 of 5 rats
with symptoms at 3 days). Symptoms occurred with;equal frequency and duration in both
sexes. Over the duration of the experiment, male rats gained approximately 9% of initial
body weight, while female rats gained approximately 2% of initial body weight. Net loss of
body weight was observed in 1 female rat on day 8 of the experiment, and in 1 female rat
on day 8 and 15. However, the loss of weight was insignificant.

At necropsy, discoloration and/or hemorrhage was noted in the Iungs of ali but 3 rats.
No other gross pathologic findings were reported.

f\". CONCLUSIONS

Under the conditions of this study, the acute inhalation LCgq of SAN 582H Technical was

> 4990mg/m3 in male and female rats. Although the percentage of particles with a size of
1um or less was approximately 10.4% (which does not meet the recommended
percentage of 25% of particles with a size of 1um or l2ss for acute inhalation exposures),
this study is considered acceptable based on the fact that this chemical demonstrated
very low acute toxicity and the fact that any exposure to the technical grade of SAN 582H
wouoid be very limited.

Toxicity Category lil
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V. CORE CLASSIFICATION
minimum

This study satisifes the guideline requirements (81-3) for an acute inhalation toxicity study
in rats.

0015



Reviewed by: Timothy F. McMahon, Ph.D. <~%=2% s

Section |, Toxicology Branch Ii (HFAS) (H7£09C)

Secondary Reviewer: Yiannakis M. loannou, Ph.D. &Jﬂlg 2/5/ ?/
Section |, Toxicology Branch If (HFAS) (H7509C)

Study type: Primary eye irritation-rabbits (81-4) Tox. Chem. No.: 195J
MRID number: 416624-12
Test material: SAN £382H technical

Study number: HLA 686-174

Testing Facility: Hazeiton Laboratories America, Inc.
Vienna, Virginia 22180

Title of report:  Primary Eye Irritation Study in Rabbits with SAN 582H Technical

e Author(s): . ... .Joan K. Lemen, B.S. e

Report issued:; November 30, 1988

nclusions:

Under the conditions of this study, SAN 582H technical was determined to be
minimally irritating to the eyes of white rabbits.

Toxicity Catgory ill

Core Classification: minimum

This study satisfies the requirements (81-4) for a primary eye irritation study in rabbits.
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I. MATERIALS
A. Test Material; SAN 582H Technical; description: dark brown liquid; purity: 91.4%.

' Lot # 8605 :
B. Test Animals; Male and female New Zealand White Rabbits (Hra: (NZW) SPF

strain); Source: Hazelton Research Products, inc., Denver, PA. Age: young adult.
Weight: not provided.

ii. METHODS

Six rabbits (three male and three female) were employed for study of the primary eye
irritation of SAN 582H Technical. Rabbits were randomized at receipt by use of
computer generated random numbers. Rabbits were given 120g of food per day
(Purina Certified High Fiber Rabbit Chow # 5325) and tap water ad libitum. Rabbits
were acclimated to the lab environment for at least 7 days prior to start of the study.
Rabbits were housed individually in temperature and humidity controlled rooms in
screen-bottomed cages.

Note: The automated wateririg system used in this study was inoperable for one day
during acclimation of the rabbits. Water boitles were provided during this period.

e C - e v s h me b
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Approximately 24 hours prior to application of test material, the left and right eye of
each rabbit was examined using sodium fluorescein dye. Only those rabbits with no
sign of ocular injury or irritation were used.

SAN 582H Technical (0.1ml) was placed on the everted lower lid of the left eye of all
rabbits, with the right eye serving as untreated control. Upper and lower lids were
gently held together for 1 second to prevent loss of test material. Treated eyes were
not washed.

Irritation to the cornea, iris, and conjunctiva was evaluated at 1, 24, 48, and 72 hours
after instillation of the test material according to the Draize scale. All rabbits were
sacrificed by injection of sodium pentobarbital and penetration of the thoracic cavity at
study termination, and discarded without necropsy.

ill. RESULTS

No corneal opacity or iritis was observed in any of the rabbits at any time of
observation following administration of test material. Mild redness of the
conjunctiva was observed in all rabbits 1 hour following application of test material.
nut was not evident 72 hours after treatment in any rabbit. Minimal chemosis was
cbserved in 4 of 5 rabbits at 1 hour following application of test material, and
minimal discharge was observed in all rabbits at 1 hour post-treatment. No signs of
chemosis or discharge were evident in any rabbit at 72 hours following treatment.
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IV. CONCLUSIONS

Under the conditions of this study, SAN 582H technical was determined to be
minimally irritating to the eyes of white rabbits.

Toxicity Category 1l

V. CORE CLASSIFICATION
minimum

This study satisfies the requirements (81-5) for a primary eye irritation study in
rabbits.
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Reviewed by: Timothy F. McMahon, Ph.D. <~25 2™ /<711

Section 1, Toxicolegy Branch 1l (HFAS) (H7509C) ’

Secondary Reviewer: Yiannakis M. locannou, Ph.D.C%/M . 2 /g/( /
Section |, Toxicology Branch il (HFAS) (H7509C) Y ~

Data Evaluation Report
Study type: Primary dermal-rabbits (81-5) Tox, Chem. No.: 195J
MRID number; 416624-13
Test material: SAN 582H Technical
Study number; HLA 686-1 73

Testing Facility: Hazelton Laboratories America, Inc.
Vienna, Virginia 22180

Sponsor: Sandoz Crop Protection Corporation

PR pooan b e —

Des Plaines, lllinois
Title of report; Primary E;ermal Irritation Study In Rabbits with SAN 582H Technical
Author(s): Joan K. Lemen, B'S.
Report issued: November 30, 1988

nclusions:

Under the conditions of this study,SAN 582H Technical was minimally irritating to the skin of
male rabbits.

Toxicity Catgory IV
Core Classification: guideline

This study fulfills the requirements (81-5) for a primary dermal irritation study in rabbits.
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I. MATERIALS

A. Test Material: SAN 582H Technical; description: dark brown liquid; purity: 91.4%.
_ Lot # 8605 . SR

B. Test Animals: Male and female Hra: (NZW) SPF rabbits; Source: Hazelton Research
Products, Inc., Denver, PA. Age: young adult. Weight: not stated.

Il. METHODS

Six acclimated male rabbits were selected at random using a computer randomization
procedure. Rabbits were given 120g of food per day (Purina Certified High Fiber Rabbit
Chow # 5325) and tap water ad libitum. Rabbits were acclimated to the lab environment
for at least 11 days prior to start of the study. Rabbits were housed individually in
temperature and humidity controlled rooms in screen-bottomed cages with a 12 hour
light/dark cycle.

Approximately 24 hours prior to application of the test material, hair was clipped from
the backs and flanks of each rabbit and an application site chosen. A 0.5mi aliquot of

undiluted test material was then applied to the dorsal skin approximately ecm?2 in area.
No adjustment was made in dosing for the purity of the compound (91.4%). Application

--sites were covered with a 2-inch square gauze patch secured-withrtransparent tzpe: -~

Rubber damming was then placed around the trunk of each rabbit and secured in piace
with porous adhesive tape. Rabbits were then fitted with collars to prevent ingesiion of test
material. Duration of exposure to test material was 4 hours.

Four hours after application of test material, the patches, binders, and collars wzare
removed and the application sites wiped with water mnistened gauze to remove residuai
test material. The degree of erythema and edema was assessed 3C to 60 minutes
following removal of test material, and again at 24, 48, and 72 hours using the Draize
method.

At study termination, all rabbits were sacrificed by sodium pentobarbital injecticn and
penetration of the thoracic cavity. Rabbits were discarded without necropsy.

ill. RESULTS

No mortality or signs of clinical toxicity were observed in either male ¢r female rabbits
during the study period.

Slight erythema was observed in 4 of 6 rabbits at the 30-60 minute observatior: time.
However, no signs of erythema were reporied by 24 hours. Slight edema was aiso
observed in 1 rabbit at the 30-60 minute observation period, but no signs of edema were
oresent in any rabbit at the 24 hour observation period.

NN
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IV. CONCLUSIONS

Under the conditions of this study, SAN 582H Techmcal was minimally irritating to the
skin of male rabbits. - _

Toxicity Category iV
V. CORE CLASSIFICATION
guideline

This study fulfills the requirements (81-5) for a primary dermal irritation study in rabbits.
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Reviewed by: Timothy F. McMahon, Ph.D.o7& 7 3 </ 5
Section |, Toxicology Branch Il (HFAS) (H7509C) '

Secondary Reviewer: Yiannakis M, loannou, Ph.D.C'%Mf 3 /q/y/‘ ;
Section 1,-Toxicology Branch Il (HFAS) (H7508C) ‘

Data Evaluation Report

Study type: Dermal sensitization-guinea pigs (81-6) Tox. Chem. No.: 195J
MRBID number: 417068-07
Test material: SAN 582H Technical

Study number; CBK I. 6501/86

Testing Facility: Sandoz Lid.
Basle, Switzerland

Sponsor: Sandoz Crop Protection Corporation

Title of report: SAN 582H Skin Sensitization Test in Guinea Pigs
Author{s): F. Hamburger

Report issued: March 26, 1987

Conclusions:

An increase in intensity of dermal reaction to application of SAN 582H was not observed
between negative control and test article treated guinea pigs. However, the frequency of

response at challenge exposure was higher in test article treated guinea pigs (79%) than in
negative controls (45%), indicating that SAN 582H is a mild skin sensitizer in male guinea

pigs under the conditions of this study.
Core Classificaticn: minimum

This study satisfies the guideline requirements (81-5) for a dermal sensitization study in
guinea pigs.
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I. MATERIALS

A. Test M”_’éterial:.SAN 582H; description: dark brown liquid; purity: 81%;
lot # 8502; stability: at least twc years at room temperature.

B. 1) Positive Control Material: DNCB (1-chloro-2,4 dinitrobenzene)

2) Negative (solvent) Control: dimethylsulfoxide {DMSO)

C. Test Animals: Male guinea pigs (DUHA strain); Source: KFM, Fullinsdorf,
Switzerland. Age: approximately 4 weeks; Weight: 200-280g (mean: 235g).

iI. METHODS

General:
Guinea pigs were acclimated to the laboratory environment for 8 days prior to the start
of the study. Animals had free access to food (KLIBA no. 24-342, Klingentaimuhle AG.,

Basle) and tap water. Animals were housed in a temperature (23 + 2 OC) and humidity
(30-70%) controlled animal room. A 12 hour light/dark cycie was used. Prior to the main

— . - study, a preliminary study was performed with dilutions of 1% and-5%- SAN.582H in order -
to identify the “skin tolerance” (page 9 of report). Based upon these preliminary studies, a
concentration of 5% SAN 582H in DMSO was selected for use in the main study for both
the induction and challenge phases of the study.

induction:

Twenty-four hours prior to induction, skin on the dorsal surface of each guinea pig was
clipped free of hair (location of clipping and device used to clip hair not provided).
Twenty-four hours after clipping, duplicate intradermal injections of 0.1ml ci the
appropriate test materiai were made as follows:

Animal Optimization Challenge

Group Number Induction (Day 8} (Davy 22}

negative

control - 1-20 A. adjuvant 2lone DMSO only SAN 582H,
B. DMSO alcne 5% in DMSC
C. adjuvant alone

positive

control 1-20 A. adjuvant alone 1% DCNB in 1% DCNB in
B. 0.1% DCNB in ethanol ethanol

ethanol

C. 0.1% DCNB in
adjuvant
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(continued)
- Animal Optimization Challenge
Group Number -~ .. Induction {Day 8) {Day 22)
test
group 101-120 A. adjuvant zlone SAN 582H 5% SAN 582H 5%
B. SAN 582H 5% in DMSO in DMSO
in DMSO
C. SAN 582H 5%
in adjuvant

A.B, and C refer to distinct injecticn positions on the dorsal surface of the guinea pig.

Qptimization:

Animals were clipped free of hair 24 hours prior to challenge exposure and the

. treatment site treated with 10% Na lauryl sulfate to induce itritation. A patch containing ..
3ml of the appropriate solution (as cutlined above) was affixed over the treatment area
with impermeable plastic tape for 48 hours. ‘

Challenge:

A new skin site was shaved, and a patch containing 3ml of the appropriate test substance
was applied over the area with impermeable plastic tape for 24 hours.

No criteria were provided for judging whether a test animal was considered to have
evidence of dermal sensitization. Evaluation of skin reactions were made according to the
following scale:

O=no reaction

1=scattered mild redness

2=moderate and diffuse redness

3=intense redness and swelling _
Skin reactions were scored at the optimization phase of the study (day 10) and at the
challenge phase of the study (days 23, 24, and 25). .

nno
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lll. RESULTS

In negative control guinea pigs, 9 of 20 animals displayed s-~attered mild redness st
the 72 hour observation time point, a frequency of 45%. A reaction of similar intensity was
observed in test article treated guinea pigs at 72 hours, but the frequency was increased
(15 of 19 animals; 79%). One animal in the test group died on day 10 of the study, but no
data were provided as to cause of death or contributory factors. No dermal reaction was
observed in negative control or test group animals at the 24 and 48 hour observation
time points.

In guinea pigs treated with positive control material, reactions indicative of moderate to
intense redness and swelling were observed in all animals at the 72 hour observaticn
time point, indicating that the method employed in this assay was functioning weil.

V. CONCLUSIONS

An increase in intensity of dermal reaction to application of SAN 582H was not cbsesved
between negative control and test article treated guinea pigs. However, the frequency of
response at challenge exposure was higher in test article treated guinea pigs (79%) than
'n negative controis (45%), indicating that SAN 582t is a mild skin sensitizer in malz
“Juinea pigs under the conditions of this study.™ =~ =~ "7 ° °~ ’ -

V. COF.E CLASSIFICATION
minimum

This study satisfies the guideline requirements (81-6j for a dermal sensitization stucy in
guinea pigs.
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CHEMICAIL: SAN 582H 7.5L.

'TEST MATERIAL: SAN 582H 7.5L, batch No. 5032-94, contained

76.2% active ingredient and was described as a brown liguid.

STUDY/ACTION TYPE: Acute oral toxicity study in rats.

STUDY IDENTIFICATION: Glaza, S. M. Acute oral toxicity study
of SAN 582H 7.5L in rats. (Unpublished study No. HLA 91C03847
conducted by Hazleton Laboratories America, Inc., Madison, WI,

and submitted by Sandoz Crop Protection Corp., Des Plaines,

IL; dated February 16, 19%0.) MRID No. 415965-36.
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Patricia A. Turck, M.S. Signature: ‘2&2444é=§22£ £=
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Dvnamac Corpeoration Date: ALQAM ’l [9e/

Margaret E. Brower, Ph.D. Signature: ﬂuv©&¢449# B

. Independent Reviewer — \ e

Dynamac Corporation Date: Q&a«%ﬁA&v CH -45L

APPROVED BY: i

2/ f B - L .
Micolas P. Hajjar, 2h.D. Signature:hdA]A_ LA nLLciL*L,%u4
J7 7 //bk
Cepartment Manager E
Zynamac Corporation Date: [-3- ‘ﬂ

- /
Cetorah McCall Signature: 162)£v~#ﬂ/4ﬁr L&
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CONCIUSIONS:

CORE Classification: CORE Guideline. This study meets all the
requirements set forth under Guideline 81-1 for an acute oral
toxicity study in rats.

LDyt 2.0 g/kg, males; 2.8 g/kg, females; and 2.4 g/kg,
combined sexes. .

Toxicity Categorv: TIII.

SUMMARY: Groups of five fasted Crl:CD(SD)BR rats/sex/dose
(Hazleton Research Products, 1Inc., Denver, PA), weighing
between 214 and 291 g, were administered a single oral dose of
1.0, 2.0, or 5.0 g/kg of the test material (undiluted) and
observed 1, 2.5, and 4 hours postdose and daily thereafter for
14 days for clinical signs of toxicity and mortality. Bedy
weights were recorded prior to test material administration, on
study day 7, and at study termination. On day 14, surviving

animals were killed. All animals were subjected to a grocss -

necropsy, and tissues were discarded.

A total of 1/10, 2/10, and 10/10 rats from the low-, mid-, and

‘righ—dose groups, respectively, died ~during “the wtudy: "all

deaths occurred within the first 3 days after dosing. Clinical
signs included HAhvypoactivity, clonic convulsions, tremors,
ataxia, excess salivation, diarrhea, red-stained face, and
vellow~stained :rogenital area. Surviving animals appearsd
nermal by day I and zained weight during the study. Ne
findings cther than tan, creamy fluid in the stomach were notad
at necropsy.

The LD, values were 2.0, 2.8, and 2.4 g/kg for nales, females,
and combired sexes, rascgectively.

REVIEWERS' COMMENTS AND OQUATTTY ASSURANCE MEASURES: The
cenduct and reporting of the study were adeguate: no
deficiencies were found. However, the doses were not adjusted
to 100% for the active ingredient. The adjusted LD., values are

ed,

1.5, 2.1, and 1.83 g/kg for males, females, and sexes combin
respectively.

A signed Quality Assurance Statement, dated February 16, 19%0,
was provided. ’

C3I APPENDIX: Protocol, CBI pp. 26-32. o7

0028
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Protocol
(CBI pp. 26-32)
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DIMETH ENAMID RIN Z2oiM-93

Page is not included in this copy.
Pages :2[ through ?Q; 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 informatigp.
A draft product label. ,f?
The product confidential statement of formula.
Information about a pending registration action.
\/ 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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CHEMICAL: SAN 5822H 7.5L.

TE%T MATERIAL: SAN 582H 7.5L, batch No. 5032-94, Contaihed
76.2% active ingredient and was described as a brown ligquid.

STUDY/ACTION TYPE: Acute dermal toxicity study in rabbits.

STUDY IDENTIFICATION: Glaza, S. M. Acute dermal toxicity
study of SAN 582H 7.5L in rabbits. (Unpublished study No. HLA
91003848 conducted by Hazleton Laboratories America, Inc.,
Madison, WI, and submitted by Sandoz Crop Protection Corp.,
Des Plaines, IL:; dated February 16, 1990.) MRID No. 4159653-
37.
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CONCIUSIONS:
CORE“Classification: CORE Guideline. This study meets all the

requirements set forth under EPA Guideline 81~-2 for a dermal
toxicity study in rabbits.

D.-: >1.5 g (a.i.)/kg for both male and female rabbits.

Toxicity Category: III. No systemic toxicity was observed:
however, severe dermal irritation was noted.

SUMMARY: The undiluted test material, at a dose of 2 g/xg, was
apciied to the intact skin of five New Zealand White rabbits
THr=a: (NZW) SPF, Hazleton Research Prcducts, Denver, PA] cf each
sex. Body weights ranged from 2.09 to 2.48 kg at study
iniziation. Approximately 24 hours prior to study initiation,
the backs were shaved to expose approximately 20% cI body

surZace. The test sites were covered with a gauze patch
(1 cm), which was held in place with paper tape and covered
wizh plastic wrap. The rabbits were restrained with collars

for a 24-nhour._period... After. the bandages were removed, the,
re~sining test material was washed off with warm water, and
test sites were dried. Animals were observed 1, 2.5, and 4
hours postdose, and daily, thereafter, for 14 days for ciinical
sizns of toxicity. Dermal irritation was scored using the
me-=~od of Draize 20 minutes after removal of bandages zand ¢n
study days 3, 7, 10, and 14. Body welghts were recorded cricy
te study initiation, on study day 7, and prior tc sTudy
terminatizn. Sur—ivors were killed on study day 131, z2nd all
an-mals were subjected to a gross necropsy.

o deaths wera observed and all animals appeared ncrmal
throughout the study period. Severe dermal irrization,
cernsisting of slight to severe ervthema and edema, atonia,
coriaceousness and fissuring, desquamation, subcutaneous
hemorrhaging, blanching, exfoliation, and eschar formaticn, was
no=ad. Animals consistently gained weight during the study,
and necropsy revealed no abnormal <£findings. Based c©n the

results, “he LD., value was >2.0 g/kg for both male and fenale
rakbits.

REVIEWERS' COMMENTS AND OQUALITY ASSURANCE MEASURECZ: The
cornduct and reporting of this study were adeguaze: nc
deficienciles were fcund. An LD., value of >2 g/xg was
identified; this is the maximum dose required as the limit test
by ZPa Guidelines (1984). However, the dose was not adjusted
fer % ac=-ive ingredient, and theref~re, the actual ID:: was
>1.3 g/kg. It Zoes, however, cause severe dermal irrization.
3
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A signed Quality Assurance Statement, dated Fskruary 16, 1220,
was provided.

~J. €31 APPENDIX: Protocsl, CBI pp. 18-25.
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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.
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A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
V/ 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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CHEMICAL: SAN 582H.

TEST MATERIAL: SAN 582H 7.5L, batch No. 5032-94, was 76.2%
pure and described as a brown liguid. ‘

STUDY/ACTION TYPE: Acute inhalation toxicity study in rats
(4-hour exposurej.

STUDY IDENTIFICATION: Jackson, G. C. and C. J. Hardy. SAN
5S82H 7.5L. Acute inhalation toxicity study in rats, 4-hour
exposure. (Unpublished study No. SNC84,/90352, conducted by
Huntingdon Research Center Ltd., Cambridgeshire, England, and
submitted by Sandoz Crop Protection Corp., Des Plaines, IL:
dated April 6, 1990.) MRID 415965-38.
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CONCLUSIONS:
Corg;classification: CORE Minimum. This study meets the

minimum requirements set forth under Guideline 81-3 for an
acute inhalation toxicity study in rats.

LC.-: >3.39 mg/L for SAN 582H 7.5L
>2.58 mg/L for SAN 582H {adjusted for purity).

Toxicity Category: III.

SUMMARY : A group of five Sprague-Dawley rats/sex (Charles
River (UK) Limited, Kent, England), weighing between 206 and
248 g, were exposed via whole-body inhalation to an aerosol of
the test material for 4 hours. An additional group of five
rats/sex was exposed to air only and served as controls.

The test atmosphere was generated by pumping the test material
through an atomizer using a syringe pump located at the bottom
of a 120-L perspex inhalation chamber. The flow rate for the
test material was approximately 0.6 mL/min, the maximum
attainable rate, . . The carrier gas was dried, (filtered,

compressed air, and airflow was maintained at approximately
25 L/min. Aerosol concentration was analyzed gravimetrically
five times during the 4-h expcocsure, and particle size was
determined twice using a May multistage liquid impinger
{methancl, trapping agent).

Animals were observed continuously during the exposure anrc
twice daily, thereafter, for 14 days for mortality and clinical
signs of toxicity. Body weight and food and water consumpticn
were recorded daily. Fourteen days after exposure, surviving
animals were killed and subjected to a gross necropsy. Lungs
were weighed and infused, and liver, kidneys, and lungs were
preserved for possible future histopathological examination.

The mean aerosol concentration was 3.39 mg/L SAN 582H 7.5L or
2.58 mg/L SAN 582H (adjusted for purity). This was the maximun
attainable concentration under the conditions of this study.
Approximately 91% of particles were <5.5 upm in diameter; the
mass median aerodynamic diameter was 1.0 um, and 49% (by
weight) of the generated particles were <1.0 um. No dZeaths
occurred during the study. Clinical signs during the exposure
included partial <closing of eyes, salivation, reduced
respiratory rate, and abnormal bedy posture. Signs noted after
exposure included wet, matted fur; brown staining around the

snout and Jjaws: ocular discharge; lethargy:; abnormal
respiration; and ataxia. By days 8 and 13, all males and
females, respectively, appeared normal. Body weight and focg

consumption were reduced in test animals during the first :
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days following exposure but returned to control levels
thereafter, except in one male and one female. Water
consumption was variable or reduced in females during ‘the
obsér¥ation period and reduced for males on day 1. o akbnormal
findings were noted at necropsy. Relative lung weight (to body
weight) was similar between control and test groups. Based on
the results, the 4-h LCg, >3.39 mg/L.

REVIEWERS' COMMENT AND QUALTTY ASSURANCE MEASURES: The
conduct and reporting of this study were adequate, except that
a protocol was not provided. The exposure concentration was
adjusted for purity of the test material. The LC.. (4 h) for
pure test material is >2.58 mg/L. This was the maxinum
attainable aerosol concentration because the test material was
reportedly "cohesive." Particle size was acceptzable under
study conditions:; approximately 70% were <2.0 um. Cwing to the
sticky nature of the test material, a slight increase in the
percentage of particles >5.5 um was observed after 3 hours.

A signed Quality Assurance Statement, dated April . 1%¢0 was
provided.

CBT APPENDIX: Not applicable.
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CHEMICAL: SANgS82H 7.5L.

TEST MATERTXT.: SAN 582H 7.5L, batch No. 5032-94, contained
76.2% active ingredient and was described as a brown liguid.
The pH was Z.9.

STUDY ACTION TYPE: Primary eye irritation study in rabbits.

STUDY IDENTIFICATION: Glaza, S. M. Primary eye irritation
study of SAN 582H 7.5L in rabbits. (Unpublished study No. HLA
91003350 corducted by Hazleton Laboratories America, Inc.,
Madiscn, WI, and submitted by Sandoz Crop Protection Corp.,
Des Plaines, IL; dated February 6, 1990). MRID No.
4159635-39.
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7. CONCIUSIONS: s

208285

CORE Classification: CORE Guideline. This study meets all the
requirements set forth under Guideline 81-4 for a primary eve
irritation study in rabbits.

Pri@érv Eve Irritation Index: ©Not reported.

Toxicity Category: II. Corneal involvement and irritaticn
cleared within 21 deys after dosing.

8. SUMMARY: Into one eye of each of six New Zealand White rabbits
THRA: (NZW)SPF, Hazleton Research Products, Inc., Denver, PA}l,
0.1 =L of undiluted test material (pH 3.9) was instilled: the
eye was held closed fcr 1 second. No washing was performed.
Prior to dosing, the eyes were screened with sodium fluorescein
to exclude rabbits with ocular injury or irritation.
Irritation was scored 1, 24, 48, 72, and 96 hours, and 7 ard 21
days postdose, usirng the method of Draize. Sodiun fluorescein
was used to aid in +the determination cf possible corneal
damace. Body weights were recorded prior to study initiaticn,

on dav 7, and at study termination.

Sligh% to severe corijunctival irritation, slight corneal

opacity, and iritis were observed up to 7 days af:zer

instillation: -By dawz1l- -all eves arpeared normal. S -
2. REVIZTWERS' COMMENTS AMND QUATLITY ASSURANCE MEASURES: The

zonduct  and repcrtirg of the study were adequate: ko

defiz:iencies were found. The test material was very irritating

o the eve, but all corneal opacity and irritaticn had cleared

oy dav 21,

A siagned Quality Assurance Statement, dated February 15, 1297

ras crovided.

12. CBI APPENDIX: Protccol, CBI pp. 22-Z0.

0056




APPENDIX A

Protocol
(CBI pp. 22-30)
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Page is not included in this copy.
Pages "7/2 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/vfina_ncial informatio/n.
A draft product label. /
The product confidential statement of formula.
Information about a pending registration action.

; 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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CHEMICAL: SAN 582H 7.5..

TEST. MATERIAT: SAN 582H 7.3L, batch No. 5032-94, zontained
76.2% =active ingredisnt and was described as a brown liguid.

ST DY,/ =CTION TYPE:
rachit=.

Prizmary dermal irritazion study in

ST DY TDENTIFICATION: Glaz=z=, S. M. Primary dermal irritazion
study <f SAN 382H 7.Z1 in raZpbits. {(Unpuklished study de. HLA
91C238=:3 conZucted =y Hazl=2ton Laboratcries America, I-c.,
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. 7. CCHCIIUSIONS:

CORE Classification: CORE Guideline. This study meets all the
reguirements set fcrth under Guideline 81-53 for a primary
dermal irritation study in rabbits.

Primary Dermal Irritation Index: 0.6, slightly irritating.

Towicity Category:  IV. Mild irritation at 72 hours.

8. SUMMARY: Twenty-four hours before study initiation, the backs
and flanks of six lNew Zealand White rabbits [HRA:(NZw)SPF,
Hazleton Research Products, Denver, PA], weighing 2.20 to 2.2
kg, were shaved. To the intacrt skin, 0.5 mL of the undilute3d
test material was applied. The test sites were covered wi=h
2.3~ x 2.5-cm gauze patches held in place with paper tape and
protected with plastic wrap for 4 hours. Rabbits wers
restrained during the exposure period with collars. After the
excosure period, the patches were removed, and remaining tes=
material was washed cff with warm water. Irritation was scored
using the method of Draize 30 minutes, and 24, 48, 72, ard ©5
heurs postexposure.

Slight to well-definad erythema was noted up toc 72 hours anrd
very slight edema was noted up to 48 hours postexposure. 22
irritation was observed 96 hours after exposure. The mean

RO Primary Dermal Irritation Score was -0+6,-sitightty TrritEtite

3. REIEWERS' COMMENTS AND QUALITY ASSURANCE MEASURES: Th=
cerduct and reporting of this study were adeguate. The tes=
matarial was slightlwv irritating to the intact skin.

A signed Quality Assurance Statement, dated February 16, 19%C.
was provided.

3. CBZ APPENDIX: Protccol, CBI pp. 12-19.

03869
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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.
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A draft product label. /
The product confidential statement of formula.
— Information about a pending registration action.

l/ FIFRA registration data.

The document is a duplicate of page(s) .
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by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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CHEMICAL: SAN 582H 7.5L.

TEST MATERTAL: SAN S82H 7.5L, batch No. '5032-94, contained
76.2% active ingredient and was described as a brown liquid.

STUDY/ACTION TYPE: Dermal sensitization study in guinea pigs.

STUDY IDENTIFICATION: Glaza, S. M. Dermal sensitization
study of SAN 582H 7.5L in guinea pigs -- closed patch
technique. (Unpublished study No. HLA 91003851 conducted by
Hazleton Laboratories America, 1Inc., Madison, WI, and
submitted by Sandoz Crop Protection Corp., Des Plaines, IL:
dated February 16, 1990.) MRID No. 413965-41.
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CONCLUSIONS:

CORE Classification: CORE Guideline. This study rmeets all the
reguirements set forth under Gu:deline 81-6 for a dermal
sensiitization study in guinea pigs.

Skin Sensitization Potential: SAN 582H 7.3L is a dermal
sensitizer, eliciting slight to moderate dermal reactions In 10
guirea pigs 24 hours after dermal challenge.

SUMMARY: Prior to initiation of the definitive study, two
range-finding studies were conducted to choose a dcse level for
the induction and challenge phases. The results cof the Zirst
range~-finding study were not used for dose selecticn ktecauss of
conflicting findings. 1In a subseguent range-finding study, a
total of four HRA:(DH)SPF guinea pigs/sex (Hazle<on Rasearch
Products, Inc., Denver, PA) received dermal applicatizns <o 25,
30, 75, or 100% test material (w/v) in deionized water. Zased
on the results, undiluted (100%) test material was used. For
the induction phase, doses of 0.4 mL of undiluted test mazerial
{100%) were applied to 25-mm diameter adhesive pads and claced

on the shaved left flanks of five guinea pigs/sex. The pads
were covered and held in place with tape for 6 nacurs. The
bandages were then removed, and remaining test =ateria_ was.
wiped off with damp paper towels. A group of two guinea
pigs/sex received dermal applications of 0.3% (w/v) 2,64~
dinitrochlorobenzene (DNCB) in 80% etharol/deicniz=d watexr and
served as positive control animals. The test z2nZ pesitive
zontrol groups were administered one dermal appliczticn week

Zor 3 weeks.

During the challenge phase (2 weeks after the last Induztion
applicatiocn), the undiluted test material was aprlied =< the
right flank of each test animal. 1In addition, five rrevicusly
untreated guinea pigs/sex received a dermal apclicaticn of
undiluted test material (naive controls). Posiztive cchntrol
anirals received 0.4 mL 0.1% DNCB (w/v) in acetcne. Zermal
reactions were scored using the Buehler method 24 hcurs zaZter
“he challenge application. Approximately 3 hours zef
scoring, the hair on test sites was removed using e
Animals were observed daily for clirnical signs, and =
welghts were recorded on study days 1, 3, 15, 22, and 2%,
at study termination.

Body weight gains were similar for contrcl and zsst aninals

during the study. Slight to noderate irritation {(eryzhema)
with subcutaneous hemorrhage was observed in tz2st animals
during the induction phase. Upon challenge a%t previcusly

untreated sites on the test animals, slight to strcng Zermal
reactions (erythema) were observed. Naive contrzls d4:id
exhibit any reaction: noc irritation was cbserved. Pc

k!
7
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contreol animals exhibited moderate to strong dermal rezct-ons
with subcutars=ous hemorrhaging during koth inducti-n and
challenge phaszas. 3ased on the results of the challenge phase,
the undiluted =test material is a dermal sensitizer in juinea
pigsiy: f

REVIEWERS' CCMMENTS AND QUALITY ASSURANCE MEASURES: The

conduct and ©reperting of the study weres adeguaztsz; no
deficiencies w=2re found. SAN 582H 7.5L is a dermal sensitizer,
eliciting slicht to moderate dermal reacticns upon challenge.

A signed Quality Assurance Statement, dated February 16. 1230,
was provided.

CBI APPENDIX: Prctocol, CBI pp. 22-30.
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APPENDIX

Protocol
(CBI pp. 22-39)
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DATA ZVALUATION RECCRD

GUZDELIXE 32-1

STLDY TYPE: Subchronic feeding study in rats.

MRIZ NUMBER: 412159-CL.

TZsT” MATERIAZ: SAN 382 H.

SZMINYM: /Al

STUZY NUMBER: SCZZ 327 '3731132.
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CONCTUSIONS:

In a 13-week subchronic tecxicity study in which groups of Sprague-
Dawley rats were fed diets cecntalining SAN 582 H at concentrations
of 0, 50, 150, 500, 1500, or 3000 ppm (appreximately 0, 3.5, 10.0,
33.3, 98, or 204 ng/kg/day, for males ard 0, 3.9, 11.8, 40.1, 119,
cr 238 mg/kg/day £for females, respectively), compound-related
reductions in r~dv weight, increases in relative liver weight,
centrilobular hepatoccytic eniargemenrnt, and increased protein and
cholesterol levels were cbserved at 1500 ppm or higher. Based on
these changes, which are indicative of hepatic toxicity, the NCEL
and LOEL were 500 and 1500 ppn, respectively.

Classification: CORE Minimumn. This s%udy meets +*the mninimun
requirements set forth under Cuifeline 82-1 for a subchronic
toxicity study in r.ocs.
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MATERIALS:

1.

Test Compound: SAN 582 H; description: brown oil; batch
No.: 8605:; purity: approximately 91.5%.

-Test Animals: Species: rat; strain: Sprague-Dawley;
‘age: approximately 34 days; weight: males--223 to 284 g,
females--112 to 195 g at study initiation: scurce: Charies
River, USA.

STUDY DESIGN:

1. Animal Assignment: After an acclimation period cf 6 days,
animals were randomly assigned to the following test grcups
according to body weight (all rats were within = 8% of the
mean) :

Dietary Main Study Reccvery
Test Ccncentraticn {13 Weeks) (4 Yeeks)
group (ppm) Males Females Males Females
1 Contrc o 0 10 10 10 1C
2 Low (LDT) 50 10 10
3 Mid A (MDT) 150 10 10
4 Mid B {MDT) 500 10 10
5 Mid C (MDT) 1500 19 10
5 High (dDT) 3000 10 - 10 19 1¢C

Besides the 10 rats/sex/group assigned for the main study,
10-additional animals/sex were assigned to the control znd

3000-ppm groups. These animals were observed for an
additional 4 weeks after the 13-week test period to
determine the extent of recovery. Prior %o study

initiation, 10 animals/sex were used tc establish basel ine
values for hematology and clinical chemistry parameters.
After being assigned to test groups, animals were
acclimated for an additional 13 days prior to initiation of
treatment. . Rats showing abrormal clinical signs were ra-
placed with extra animals before study initiaticn. Rats
were housed five/cage during the acclimation and study
perizds. Each rat was uniquely identified using an eartag

and leg tattoo. Room temperature and relative humidity
were monitored daily and maintained at approximately 21°C
and 553%, respectively. A 12-hour light/dark cycle was

crovided.

i
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Diet Preparatizn: Test dists were preparsd weekly and

administered to rats for 13 weeks. The recovery dgroups
were maintained on ccntrol diet for an additional 4 weeks.
A premix, prepared by adding the test material dissolved in
acetone (removed by evaporation) to SDS Rat and Mouse No. 1
medified maintenance diet, was diluted with control diet to
dchieve the desired concentrations. The test diets were
then mixed for a minimum of 7 minutes using a dcuble cone
blender. <Contr2l animals received diet prepared by adding
acetone, which was then evaporated as it had been for the
test diets. Znalyses were conducted on diets prepared
during weeks 1 and 13. Horogeneity and stability (at 30
and 3000 ppm) were determined prior to study initiatien.

Results: Chemical analysis revealed that test diets were
within #* 9% of nominal concentrations and ranged from 24.6
tc 106.4%. Hcmcgeneity of =he actual test diets was not
demonstrated: =z—he study authors presentec data from an
aralysis conduczed prior to study initiaticn, which dermon-
strated that t=me preparaticn method produced hcmogeneous
test diets. AL_guots from the top, middle, and bottom were
wizhin 4% of each other and ranged from 102 to 113.3% of
trhe nominal corzentrztion of 30 ppm and from 22.7 to 101.7%
of the ncminal concentraticn of 3000 ppm. The test diets
were found to te stakle for at least 11 davs under animal

xrcon. conditicrns (at room temperatuxe, -exposed. to - the.

atoosphere).

Fcod and Water CZonsumption: Animals wers fed diets zand
wazer (from wazar boztles) =z=d libitum during the study.

S=atistics: The Icllowing procedures were utilized in
aralyzing body veights, food ceonsumption, water consunption
{food and water consumption were calculated on a per cage
kasis), organ w=ight, and clinical patholcgyr data. If data

ccnsisted mainly of cne value, i.e., the relative frequency
of the mode w=s >7Z%, the proportion cf animals having
values differernt frocm the mcde was analyzed using Fisher's
ard Mantel's ts=sts. Hetercgeneity of data was determined
using Bartlett's tast. If data were heterogenecus,
lcgarithmic transformation was attempted. If unsuccessful,
Kruskal~wallis anal+-sis c¢f£ ranks follewed by a non-
parametric equivalenz of the T-test and Williams test was
used. Hemogenezus data were analyzed using cne-way ANOCVA,

fcllowed by Student's T-test and Willlams zest; and final.
bcdy weight was useZ as a c<ovariate in the analysis of-

N
cxrgan welght daza.
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Quality Assurance: Signed Quality Statements, dated
October 8 and 23, 1987, were provided.

METHODS AND RESULTS:

1.

[A]

Observaticons: Animals were obkserved for mcrtality and
moribundity twice daily throughout the study periocd. In
addition, c<clinical and behavioral signs of toxicity were
recorded daily except on weekends for the first 4 weeks of
the study and once weekly, thersafter.

Results: Mo deaths occurred, and no abnormal clinical or
behavioral signs of toxicity were observed during the study
that could be attributed to the test material. The
following signs were observed with equal frequency among
animals frcm the control and test groups: transierc red or
brown perinasal or periocular staining, which was generally
associated with malocclusion of inclsors, alopecia, swollen
rnuzzle, ulcerations on the face cor under tte tail, red- or
brown-stained and swollen pinnae, and transient reduction

tn grooming behavior. Other s:.gns 1included hyper-
sensitivity, which was okserved in tuo centrcl females and
one 150-pem female, and transient piloerecticn and

respiratory distress in one 3000-ppr female. In addition,
one S00-ppr femalie exhibited dark-extremities;—respiratory
distress, hyperactive behaviecr, eyes with dry surface,
twitzhing, subdued appearance, lethargy, and unsteadv gait
for 1 day cnly, at the ernd of study week 12.

98]

cdy wWelghz: Bedy weight wes recorded weekly during the
tudy. .

ul

Results: Bcdy welght and rtody welght gain (days 0-91) data
are summarized in Tables 1 and 2. Significant reductions
(p <0.05 tc 0.01) in body weight gein were observed after
13 weeks in males administered 15300 or 3000 ppm and femnales
in the 3CCC-ppm group. Statistical analysis by the review-
ers using Dunnett's test and ANOVA revealed significant
(p <0.0l) reductions in the bcdy weight of high~dose
animals at weeks 7 and 13. Furthermore, statistical
analyses bv the reviewers revealed significant reductions
in body weight gain in high-decse animals (p <0.03-0.01)
during weeks 0 to 7 and 7 to 13, and in mid-dose males
(p <0.05) receiving 1500 gpm during weeks 7 to 13. Slight,
but nonsignificant reduczions in body welght gains were
also observed in females ingesting 1500 ppm (13 to 21%) and
males fed £00 ppm (4 to 13%) during the 13-week study.

During ths d4-week recovery period, a compensatory,

significant increase (p <0.05) in body weigh® gain was
observed ir the 3000-ppm males, indicating that effects on

0cg9
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Mean Body Weights at Selectza Intervals and Totat B3ody Weight Gain in 13-Week Diezary Toxicizy
Study of SAN 582 H in Rats®

Mean Body Weight (g ¢ S.0.) at

Study Weex:

7

13

o
o
"

[*3
o
te

68 =
167 =

BT

248
245
2590
267
239
228

vales
27.8
39.3
8.1
26.2
<5.5
39.2"*
Females

L
W

I
s~ N
N WO

262 = 6.0

+ 36.0
+ 50.5
+ 60.5
s 32.3
+ 52.5*

s 44.5%*

+ 17.7
+ 18.8
= 11.5

 19.3

s 13.2%*

arsivsis perfcrmed by ~eviewers using

nn data available.

erm-~ai‘an zfrer 4-week recovery ceriod.

*Sigricicantly different from controils (p <0.05).

**Sigr'frzantly giffarent from controls (p <0.01).

Curmett's test and ANOVA,

Animais from 50-, 150-: 500-, ard 1500-ppm groups were killed z<zer week '3.

P
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Mean 3ody Wei.gnt Gains in 13-Week Dietary Toxicity Study of SAN 582 H in Rats?

Mean Body Weight Gain (g * 5.0.) 32 Study Week:

Concentration

3-7

s 32.
+ 38.
+ 23.
+ 32.
= 29.

NoOW 0w o

-~

N oW

4“8 2

51
39
42
33
35

Males

1%.0
16.4
15.8

16.6*

14.3*

Females

18 = -]
16 s .3
i1 7
15 .7
5 x BS
12+ 7.7

268
252
264
215
200

100
P4
96
4

“87
76

29.
43.
51.
29.
39.
36.

16i
12.
17.
13.

S:gnifrcantiy different ‘from cont-ai

fp <0.05).

*rSigmificantly different from cont-<is (p <0.01).

“Statistial amalysis ccrducted by tne -eviewers using Durmet:'s fest and ANTVA.
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becdy weight were reversible after termination of <%ast
material administration. Increases were alsoc okserved in
high-dose females, but the week 17 body weights remained
significantly (p <0.05} below those of control females.

3. Food Consumpticn and Compound Intake: Tetal food
zonsumption for each cage was measured and recorded weexly.
Food consumption/rat was calculated based on tctal focod
consumption/cage and <the number of rats/cage. Fzod
efficiency and test material intake were calculated kased
on mean food consumpticn and mean body weight daza.

Results: Fcod consumption for rats ingesting 15C0 or 3200
ppm was slightly reduced during the study. Total Zcod
consumption (g/rat for 13 weeks) was significantly reduced
(p <0.05) in females at the high dose. Tre study authors
reported '"marginal" ccmpound-related reductions in <zod

10

consumption at 1500 anrd 3000 ppmn. The focd cecnsurmpticn
values presented in the report were difficult to intercret
because summary and individual data were reported in unit

of g/rat/day: however, the animals were group-hcused and
‘'statistics were reportedly performed on cage values (See
Section E for further discussion).

Food utilization was decreased (nonsignificant) in high-

dose male and female rats-amrd- females—ingesting 1500 ~cpm — "

during the treatment period. Test material intake for
males and females was 2.5-3.9, 10.0-11.8, 33.5-40.1, 33~
119, and 204-238 mg/kg/day for the 50-, 150-, 500-, 1320-,
and'3000-ppm groups, respectively.

During the recovery period, food consumption and
utilization were similar between control and high-3cse
animals.

- . Water Consumption: Water consumption was measured by

weight daily during weex 12.

Results: Water intake was slightly lower in high-Zdose
females when compared with controls during week 12. The
study authcrs attributed this to a corresponding reduction
in food consumption in high-dose females during this week.
However, the reviewers regard the reduction in water
consumption as a possikle compound-related effect.
5 Oonthalmological Exaninations: Ophthalmolecgiczail
2xaminations using a Kesler indirect ophthalmoscope were
performed prior to studwv initiation and during week 12 of
the study on the eyes of all control and high-dose anirals.
Pupils were dilated with Mydriacyl (Alcon Laboratcries,
Inc., Fort Worth, TX) prior to examination.

(9]
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Results: No ccmpound-related abnormalities were noted.

Hematology and Clinical Chemistry: Baseline hematolcgical
and clinical chemistry parameters were ocbtained prior to
study initiation using 10 rats/sex (not fasted). Blood
sanples were collected during week 13 of the study from the
orbital sinus of all animals. Rats were fasted overrnight
and anesthetized with e_“er prior to klood ccllectlon.
Blcod was alsc collected from recovery aninals in a similar

nner during week 17. The CHECKED (X} parameters were
examined:

a. Hematologv:

Hematocrit (HCT)® X Leukocyte differential count
Hemcglobin (HGB)® Mean corpuscular HGB (MCH)
Leukocyte count (WBC)® X Mean corpuscular HGB concen-
Erythrocyts count (REBC)' tration {MCHC)
Flatelet ccunt? X Mean corpuscular volume (MCV)
R+~ iculocyte czunt (RETIC) X Thrombotest:prothrzormbin time
Cell morphclogy
Results: Slight ©but significant reductions 1in MCHC
(p <0.01) and platelet ccunt_ (p <3.03) were observed in
males fed S0C ppm of higher at week 13. Snght but
significant increases (p <£.05) in packed cell volune
{hematocrit) and MCY were observed in high-dese males. In
fenmales, prothronkin time was significantly reduced
‘p <0.01) in all test grcups when compar=ad with controls,
and the wnlatalet count was significantly increased
{p <0.05-2.01) at 130 pem or higher. Since a dose-

relationsnip was ncect evident and the values were within
exgected ranges for this strain and age o rat, the changes
we*e nct cons:o dere“ to e compound related. After the

~-week recgovery period, a sligbt but sigrnificant reduction
(p <0.05) in “C” w7as observed in high-dose females. Other

vaiues were conmparable bhketween contrcl and high-dose
arinmals.
Reﬁ“mmended by Subdivision T (November 19284) Guidelines for

czhronic oral toxicity studies.

o
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b. Clinical Chemistry:
Electrolvytes Other

X Calciums X  Albunin'

X  Chloridet Albumin/globulin ratio
Magnesium X Blowd creatinine™

X  *Phosphorust X  Blood urea nitrogen’

X Potassium! X Cholesterol

X Sodium! X Globulins

X Glucose:
Enzyres X Total bilirubin’

X Alkaline phcsphatase (ALP) Direct bilirubin
Cholinesterase X Total protein’
Creatine phosphokinase Triglycerides
Lactic acid dehydrogenase

X Serum alanine aminotransferase

(sGpT)*
X Serum aspartate aminotransierase
(sGgcTy?
X Gamma glutamyltransferase {GGT)
Resulzs: Selected clinical chemistry data collected at
week 13 are summarized in Tables 3 and 4. Significant,
compound-related increases (p <0.01l) in total protein were
observed in both males and females fed 1500 or 3000 rcm.
Globulins were significantly inereased in high~dose males
(p <C.01) &and females (p <0.0l1) receiving 130 ppn or
higher, and albumin was significantly higher (p <0.01} in
males fed 130 ppm or hicher. Slight but significant

: (p <0.03) changes in electrolyte levels occurred in dcsed

males and females.
The stTudy authors consider=sd the marginal but significant
increases in globulin in females and albkumin in males at
150 and 500 ppm to be of little toxicological significance
because an accompanying increase in total protein was not
observed at these levels. The decreases in SGOT and SGPT
in animals fed 3000 prm were of no toxicological
significance. In addition, changes in these parameters
were slight and were within the range of those of
historical controls.! All other changes in <clinical
‘Hazle-on Labcratories. 1984. Rerresentative Historical Control
Data. Clinical Chemistry Reference Ranges in Sprague-Dawley Rats.

?Recommended £y Subdivision F (November 1984) Guidelines for
subchronic oral toxicity studies.

12

0104




L

TABLE 3. Selected Termimal Clinical Zhemistry Jata (Mean = S.D.) in a 13-Week Dietz~v Taxicity 3St.ay of
SAN 582 H in Male Rats
Dierary Concentration (pom): !

carareter 50 159 500 1520 3000
Total srotein

(g/ct 6.7 = 0.27 7.0+ 0.22 6.8 = 0.22 6.8 =+ 0.19 7.1 & 2.25%~ 7.4 s 0.23%"
Albumin

(g/c) 3.8 £ 0.14 3.9+ 0.2° 4.0 = 0.16* 4.0 & 0.14%~ 4.2 = 2.3 ~.2 £ 3.0z~
Glcbulin

(g/cl 2.9 = 0.15 3.1+ 0.18 2.8 = 0.18 2.8 £ 0.13 3.0+ 2.78 3.2 £ 3.2~
Cholesterol

(g/cL) 73.4 = 13.82 67.9 £ 15.&3 75.9 = 22.0 76.7 + 18.02 87.2 = 23.33 3.9 ¢ 22.5%"~
SGPT

(mld/=L) 23 =+ 6.7 21 + 3.3 19 = 2.9* 17 ¢ 4.2* 19 s Ala* "% . 3 zex
SGOT

{mU/=L) 61 + 10.6 53 + 5.2 49 = 3 .97 51 = 12.2* 46 = Z_iwe 2t 3l.m~
Urea nitrogen

(mg/zl) 4. = 1.9 14 + 2.7 14 = 1.6 e ¢ 1.0 16 = Z.3* T 2.2t
Creatinine Y

{mgs=L) 0.6 = 0.08 0.7 = 0.37 0.6 = 9.08 6.6+ (.08 0.6 = 2.39 .6 = 0.23
GGT inen - o - .~ o+ - .

(my/=L) 2. = 0.8 1 + 0.« 2 = 1.0 1 z 0.8 2 =+ ".2 5 I
3ilirusin

(mgszL) 3.1 = 0.02 0.7 =+ 0.23 0.1 = 0.03 3.1 = 0.02 .1« Z2.22 3.V 2 T2
*S'gnificantly different from controls (p <0.05).

**Signi<icantly different from controls (p <0.013}.
13
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TABLE 4. Selected Terminal Clin‘cal Chemistry Data (Mean = $.2.) 1n a 13-Week Dietary Toxicity Stud, of
SAN 582 H in Female Rats
Dietary Concentration (pprm):

Sarameter 50 150 500 1500 35600
Tstal protein .

(g/aL) 6.9 = 0.45 6.9 = 0.24 7.1 ¢ 3.48 7.2 £ 0.23 7.4 & 0.20 7.3 2 5.21%"
A.oumin

(g/dL) 4.3 ¢« 2.40 L2 075 «.3+« 0.18 ~.3 2 3.22 s.eos O 4.4 £ 2,18
Globulin

(g/cL) 2.6 = .19 2.7+ (.8 2.8 = D.4v 3.0 = 0.t&e- 3.0 = 0.5 2.3 & 37w
Cholesterol

(mg/dL) 77.2 £ 14,30 87.8 » 9.25 8%.2 = 22.3 $2.5 = 17 _s4v 100.8 = 16.28*~ 106.8 & 15,28~
sgeT

cmg/at ) 28 = 233 e s 9.9 25 = 3. 22« 5.5 6 & 5.3%* 18 s 3ot
33CT

(mJ/mi ) 71 = 33.2 <9 =2 225 56 & 8.t 51 s LI 48 = 8.2°% &8 2 T 3%
Jr2a nitrogen .

{(mg/dL) 20°.7 = 3.6 9 s WlF 23 2 4.7 ¢ s 2.3 19 = 3.2 27 s 4.3
Crezatinine B

(mg/dL) 0.7 = 0.1 0.6 + 0.37* 0.7 = 9.08« 3.6 + 0.3~ 0.6 ¢+ 0.09%*~ .6 & 1.0~
[riche e o e e et

(mJy/mL) 1+ 0.6 1 £ 0.6 ™70 1. 9. 1« 0.5 1 =+« 0.8 ERR S O L
8riirubin

{mg/dL) 0.2 « 0.06 0.1« £.3% 0.2 + 0.C4 €.2« 0.3 0.1+ 0.05* C.1 & 3.35

i

*Sisnificantly different

rS:gmficantly different

from con

trals {p <0.05).

‘rom cortrsls (p <0.01).,
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chemistryv parameters were ccnsidered to be within exoected
limits for this age and strain of rat.

Clinical chemistry paramsters were dgenerally comcarable
with controls in high-dose animals by the end ~ the
recovery period, except that total protein (p <2.01),
glokulin (p <0.001). scdium (p <0.001), and chldride
(P <0.001) were significantly lower in high-dcse males.

cf

Urinalvsis: Urine was collected overnight from all animals
during week 13 and from satellite animals during week 17.
Food and water were removed during the collection period.
The following CHECKED (X) parameters were examined:

¥ Volume X Glucose
X Specific gravity X Ketones
¥ PpH X Bilirubin (bile pigments)
X  Sediment (micrcscopic) X Blcod (heme pigments!
¥ Prctein X Nitrate {(reducin
substances)
X Urobilinogen
Zesults: No compcund-related changes were nctead.

Sacrifice and Pathnlogy: All animals sacrificed on
schedule were subjected tz gross pathological examination,
and the CHEEKEB-(X)» tissues were collected for histcicgical™™™

examination. 1In additior, the (XX) organs were weiched:
Digestive System Cardicvasc./Hemat. Neurzclogic
Tcngue X Acrta’ XX Brain’
Salivary glands’ 7 Heart’ X Perizheral nerve
Esophagus’ X Bone rmarrow' {sciatic narve)’
Stomach’ ¥ Lymph nodes’ X Spiral ccrd’
Duodenun XX Spleer’ {3 Zevels,
Jejunum’ ¥ Thymus’ X Pituitarv’
IZeum? X Eves’
Cecun’ Urogerital {optic nerve)
Cclon' XX Kidnevs'
Rectum’ ¥ Urinary bladder! Glandular
Liver! XX Testes XX Aldrenals’
Zallpbladder! ¥ Epidicvmides X Lacrimal glard!
Pancreas’ ¥ Prostaze X Mammary gliznd'
Teeth ¥ Seminel vesicle ~ Thyrcids:
XX Ovariess X Parathyroid
¥ Uterus X Harderian clands
X Vaglina X Zymkals glands

Recommendad by Subdivisicn F
subchrzonic oral toxicity stu
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Respiratorvw Other

X Trachea! ~ X Bone (sternux= and
X Lungt femur)'®

X Nasal cavitw X Skeletal nuscle!
X Paranasal =‘nuses 2 Skin’

X Né&sopharyn : ¥ All ¢grose lssiors

-
+

Middle ear
Larynx and char-nx

v

and masses’

Results:

a. Qrgan weights: Absolute and relative liver weights are
sumnarized in Takle 5. Adjusted liver weight f””lng
body weight as a ccvariate) was significantly hicher 11
males =2t 3300 ppm (p <0.05) and females at 1530 and
3000 zom ‘» <C.C1). These were considered =z ke
compeound related. No other compcund-related chargses in
organ welights wers noted. After tne 4-week re::very
period, liwver weight remained sligh=tly higher (1.%) in
high-Zose Zemales when compares with contrels. In
additizn, =the aktsolute spiszen we>ght ¢Z high-ZJose
femalss was significantly reduceZ (p <0.01; 16%) az tine
end of the racovery period when compared wizh con
This w=zs nct considered to ke cchpound relate
no S8rr3s8pchding Aistopathologics 1 £ ndings we

b. Grcss “athziogy: No compound-relzztad aznorma.izies
were fzand. lncidences of the fzllcwing findincs wers
obsar=d with similar frequency -n 221 grcups, includ-
ng cc .Trols: pals subcaDSJlar arezs in ~adiar clefr
of the :iver; mini=mal nydrorephrzsis: small, blus lef®
testlicle; and wnlits nodules in t:e 2rvTrum maccs=a I the
stonazno.

-C. Microsczcpiz Patnolagy:

1) NChnec:l;stin- Microscopiz 1ilver £-ndinc Are
womariled i1 Table 2. A compcunc-r= .ated
increzse 1in the incidence <¢Z minimal Zo ncderats
en’argement 2=I centrilobw._ar hepatzcytes was
ckscrved in females at 1500 /2C%; and 2000 230%:
pcm. After 4 weeks of reccery, this firding was
ckserved i1n 20% of the hi gh-zoss femalss 2nc "% f
Tznwrels. Mo Zther comp ”ﬂ”-fe;ited findinTs versa
nszed )

‘Reconmmended by Su
subcnrenic cral

(=t
e
(]
LAy




¢
D
0
I\
X
S

-23LE 5. Absolute and Relative Liver Weights (Mean = S.0.) in a 13-Week Dietary Toxigcity Study of SAN 582 # in Rats

Zietary Males Females
Zzmcentration a S LN
{ppm) Absoluta Relative Absolute® Relative™
(g) %) (3 [&3
¢} 23.0 = 2.5% 4.6 = 0.62 10.6 = 1.1 3.9 = 0.2t
(22.0) (10.1)
50 20.8 = 2.58 4.2 & 0.464 10.1 = 1.49 3.9 = 2.30
(19.2) (10.0)
150 22.1 £ 5.34 4.4 » 0.58 10.1 = 1.39 3.9 = 2.3
€20.8) (10.1)
500 - 20.8 = 2.34 4.6 ¢ 0.33 i0.8 = 0.. 4.2 £ 032
(20.4) (10.7)
1560 20.8 = 4.07 4.6+ 0.52 11.4 = 0.92 4.5 = 3.0
(22.1) (11.5*%)
3000 21.7 = 2.77 $.2 + 0.56 ‘2.6 ¢ 0.87 5.1 = 0.43""
(24.6") (12.9*")

lsra--stical significance was analyzed by the stdy authors using body weight as a covariate. Numbers in { ) are adjustea
mez”

e o

erLa:ive (ro body weight) liver weignt was calzulated by the reviewers using ingividuai animal data and analyzed
u3 -3 Dunnertt's test and ANQVA .
esigmificantly different ﬁrcm controts (p <0.05).

»*gio--ficantly diffarent from contrz:s (p -0.01:.
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2) Neoplastic: 1!No neoplastic lesions were fcund.

STUDY AUTHORS ! CONCTUSIONS:

Tﬁe ‘Study authors concludeﬁ that compound related reductions in

kody weight gain were observed at 500 ppm or nigher
A corresponding reduction in food intake was cbserved a
1300 ppm or higher. Furthermore, compound-related increases i
32T at 3000 ppm and increased protein and cholestercl levels,
increased liver weight, and enlargement of centriiobular
hepatocytes at 13500 and 20C0 ppm indicate that the liver is the
primary target of toxicity. Some evidence of recovery wa
coserved following a 4-week withdrawal from test materia
ingestion. A NOEL of 153 ppm was identified by the study
auathors.

SIS A

'“m

RZVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The conduct and reporting cf this study were adequate except
tn2at a pretocol was not gpresented. In additicn, incividual
cage food consumption values were not reported: only average
¢ ‘rat/day values were found. The concentrations of the test
material in diets were ~within %0% of—target concent rations.
Eowever, homogeneity was mot demonstrated in the test diets:
~ne study authors oresentes homogeneity analysis done prior tc
szudy initiation, and indicated that the methed <f dietz
credparation preoduced homcgeneous test diets. Voncentraflh“s
w2re not corrected for purity, but the test material was >97%
2re, and therefore, correvtlon was not necessary. vbablllgf
analysis revealed that at 2000 ppm, a decrease in test materizl
sncerntration of approximately 8% was observed arfter 19 days cf
storage at room temperature in an open container (.nimal rccnx

conditions). However, since the test diets were prepared
weekly, the reduction in stability was not considered to ke =2

[

O Hl T3

“he reviewers agree with the study authors that slight
se~related reductions ir body weight were observed at 150C
nd 3000 ppm. Week 13 rody weights were 9 and 11% belcw
czontrols in males and 3 arnd 10% kelow controls in females fed
1300 or 3000 ppn, respect;vely. Although dose-related, the
cody weight reduction in males fed 500 ppm was only 3% belc
czntrols and was not considered to be biologically sxgn’flca“,
L7 the reviawers.

42 though the study authors reported "marginal® ccmpound-related
raductions in food consumption at 1500 ppm and higher, the
raviewers were unable to assess the possible changes in food
ccnsumption because of a lack of individual cage data since
animals were group-housed. This did not impact negatively cn
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the study, however, because toxicity was established using
other parameters. The study authors censidered reductions in
water consumption in high-dose females t> be associated with
reductions in food consumption in the group. However,
reduc¢tions :in fcod consumption may alsc be associated: with
increases in watsr consunption, and ther=fore, the reviewers
considered the reductions in watZer consumgtion, which averaged
14%, t= be rossibly related to dosing.

The reviewers agree with the study authors that the liver was
the target of toxicity as indicated bv incrsases in GGT,
protein, ané chclesterol levels; increases in relative liver
weights; and increases in the iIncidence of centrilobular
hepatccellular enlargement.

The reviewers agree with the study authors that there was scx
evidence of reccvery 4 weeks after termination of dosing.
However, a significant reduction in bedy weight and microscoric

liver Findirzs (20% incidence) were still noted in high-dcse
females. .
Based” on inmcreased liver weights, increasec protein and

choleszarcl, and centrilotular hepateccyte enlargement as well
as decrzased body weights, the LOEL and NCEL wers 1500 and 200
ppm, rsespectively, -

20
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CCNCLUSIONS:

582H was fed to groups of fcur male and four female beagle dongs
13 weeks at dietary levels of 0, 100, 750, or 2000 popmn.
1por;al hepatocellular vacuoclation was cbserved in all (&/8)
‘mals-“fed 2000 ppm and 2,78 animals fed 750 ppm; hepatic
usoidal dilation was seen in 6/8 high~dose males and females and
mid-dose females. Histological liver changes correlated with
reased serum alkaline phosphatase activity and cholesterol
Jels at the mid- and high-dose levels:; absolute and relative (to
becdy) liver weights were increased at the high dose, and relative
(=2 body) liver weights were increased at the mid dose in males and
fenmales. Body weights and body weight gains of mid-dcse females
ard high-dose males and females were depressed. Food consumption
of one high-dose male was deprassed throughout the study. There
were no effects of t~x1cclog1cal impecrtance at the 100-ppm dose
Based on body weight d2pression and hepatic effects, the

is 750 ppm and the NCEL is 100 ppm.
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sification: Ccre Minim This study satisfies +he
uirements of subchronic tox:c1by in a nonrodent (Guideline 32~
; HO»QVér, homogeneity and stability analyses of the test di=ts
2d in this study were not provided and the concentraticn analyses
the low-dose diets wers nct within acceptable limits. N
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MATERIALS:

Ja

(=)

Iest Counpound: SaN 53:zH: description: brewn ligquid; bazch
No.: 8605; purity: 91.41%.

2. Test Animals: Species: dog; strain: beagle: age: 3 to
7 mcenths at study initiation; weight: males~--5.8 to 7.2
kg, fermales--3.3 o 6.7 kg at studv initiation; source:
Marshall Farms, Ncrth =ose, NY.

w

DY DESIGN:

1. Animal Assignment: Following a 4-week acclimation periczd,
animals were assigned to the following test groups usirng a
computerized randcmizatzion procedure:




Dose in Main study

Test diet : (13 Weeks) ,
qrouﬁ (ppm} Males Females:
1 Contrel 0 4 4
2 Low (LDT) 100 4 4
3 Mid (MDT) 750 4 4
4 High (HDT) 2000 4 4

Dogs were vaccinated against canine dJdistemper, hepatitis,
leptospirosis, and parvovirus by the supplier. Following
arrival at the testing laboratory, the animals were treated for
removal of parasites and subjected to = detailed veterinary
examination including abdominal palpation, auscultation, rectal
temperature, and exanination of skin and orifices. Prestudy
clinical 1laboratory evaluations were rerformed. Dogs were
housed individually in an environmentallw controlled room with
a temperature <f 18°C (range of 15°C to 21°C), humidity of 60%
‘range of 44% <o 76%}), and a 12-hour licht/dark cycle.

Basis of Deosase Selecticn: - Dose leve?s were based on “the™ ™"

results of a preliminary (palatability) s+tudy {IRI Project MNc.
5356317 IRI Report No. 3634) in which dogs were dosed with
1500, 2000, or 2500 prm SAN 582H for 14 dz2ys. Based on reduced
food intake and concomitant body weighzT loss, the limit of

palatability was determined to be 2000 czn.

2. Diet Preparation: A concentrated premix of the diet was
prepared weekly by addition of the kasal diet to measured
volumes of the test material. The test diets were prepared
by diluting the premix with the appropriate amount of
untreated diet to give the required concentrations, and
blended in a Winkworth Change drum nixer for 20 minutes.
Untreated diet was provided for =—he c¢ontrol animals.
Representative sanples of the test dZets (C, 100, 750, and
2000 ppm) were analyzed for <oncentration at study
initiation and at study weeks 6 and 12. The 100-ppm diet
was analyzed for concentration weekly from weeks 2 to 5 and
7 to 11. The 100~ and 2000-ppm tes= diets were analyzed
for concentraticn at study week 13.. Homogeneity and
stability analyses of these 'diets were not reported;
however, diests analyzed for the palatability study (IRI
Repcrt No. 2634) at dcse levels of Z0, 500, and 2500 penm
were found “o be homogeneous and stzble for 21 days.

Results: With the exception of the 2000-ppm diet
concentraticn analysis at study wesk 12, which was 12%

5
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below ncminal, 750~ and 2000-ppm diets (3 to 5 intervals of
analysis) were within 9% of target. The low-dose diet {100
zpm) varied 27% from nominal (13 intervals of analysis).
The mean concentraticns were 91.5 * 7.2, 711 = 22.6, and
:2835.6 = 147.6 for dietary levels of 100, 750, or 2000 ror.

3. ‘Tood ang Water Consumption: Animals received food (control
o>r test diet of 400 g of ground S.D.S. Dog Diet A/day) and
water ad libitum.

4. 3Statistics: Hematolegy, clinical cheristry, urinalysis,
organ weight data, and body weight gains were analvzed for
momogeneity of variance using the "F-max" test. If the
-7ariance appeared homcgenecus, analysis of variance, was
used ané pairwise comparisons were made with the Student's
=-test. If variations were not homogeneous, log or sguare
rcot transformations ware used to stabilize variances.

5. suality Assurance: ~ quality assurance statement was
=igned and dated July 10, 1937.

MET=ZDS AND RESULTS:

1. Cbservations: Animals were inspected at reqular interwvals

Zuring -each- day--of - zesting for- signs- of morbidity -ox
r=2actier to dosing.

Zesults: Mo mortalities occurred during the study. o
zlinical signs observed <were attribtuted to dosing.
Soft/lccse feces was coserved in ceontrol and dosed animals.
Zther crservations (ccnjunctivitis, corneal edema, ocular
Zischarzs, halr loss)., repcrted by the study author =as
ncidentzl, were not tabulated.

2. Zody Weight: Dogs were weighed weekly beginning 2 weeks
=rior to initiation <Z dosing: weighings were conducted

crior tc dosing.

fesults: Representative kody weight and bedy weight gain
Zata are summarized ir Tables 1 and 2. Body weights {13%
reducticn) and body weight gains (60% reduction) of high-
dose females were significantly depressed (p <0.05 and
T <0.00L, respectively; at study week 13 when compared o
zoncurrent controls. This depression was in parz= a

reflection of the depressed weight of one high-dose fenale

animal Yo. 30) throuchout the study period when compared
~2 body weights of otzer high-dcse females or concurrent
zontrol weights: however, the body weights of this animal
were slightly lower (2.3 tc 1.0 kg) at predose weighings
vhen ccmpared to other animals of the group. Focd
zonsumpt>on of this ar-.mal was depressed frecm study vesks

-~
2



TABLE 1. Mean Body weights at Selected Interwals {n a 20-Dav
Zral Toxicizy Study of SaN Z82H in Togs

Dose
Level
L ppm) 0 7 13

Mean Bodt wWelighz kg = S 3.1 5z Scudyv Weeks:

O
N
w
I+
()
Ap
[¢3}
)
o
I
o
»
o0
wi
It
(]
o
w

1
W
~1
\
i+
o
- (911
O
o [5e] w
U
It

100 6.6 £ 0 0.27%
750 5.6 £ 0.57 7.6 £0.7 3 20.70
2000 5.6 £ 0,81 5.8 £20.78 7.2zl

O
O
s
I+
[
+
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~
(98]
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: (@]

X .‘:
[¥)
o

w O
t
<O
o
I

100 _ . _ 5.8%0.32_. “1.z06.82. .. 7.3 = 0.65._.
750 5.7 0 L3 5.7 = 0.37 70 = 0.3
2560 SR BERE 5.2 2 0.52 6.5 + 0.51%°

nean body welghzs of hi
auzthors as nonsignificant;
Zfcund zo be signilizant at p <J.

ancly different from control walues at p <0.C:.
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TABLE 2. Representative Mean Bodyv weight Gains in a 90-Day

Oral Toxicizy Study of SAN 582H in Dogs

Dose

Mean Rodv Weight Gains (kg + S . D.) at Scudy Weeks:

Level
{ppm)

0-7 7-13 0-13

100
750
2000

Males
1.0 = 0.25 1.0 £ 0.25 2.0 £ 0.23
1.3 =0.21 6.6 + 0.153 1.9 + 0.3
1.0 = 0.25 0.7 +0.35 1.7 £0 32
0.3 = 0.9 2.4k 0.24 0.7 £ 1.24%2
Females
1.2 = 0.13 3.7 £ 0.25 2.0 £0.21
1.3 = 0.33 0.7 +0.20 2.0 £ 0.20
1.3 = 21" SRR B 1.3 + 0.2
A4 = 0.1z 2. £ 0.14 0.8 * §.o3uwms

Ty

The mean body weight
bv the study authors
t v

T

: reviewers and found to be significint at
variance and Dunnett's test.

gains of nign-dose males during weseks 0-13 were

as significant at p <0.01; ¢
P

*Significantly different Zrom control value at p <0.05.

w%Significanclv differ

ent Irom control values at p <0.0L.

wrSignificantly different Zrom contrel wvalue at p <0.001.
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1 to 6; the mean weight gain of this aninal fer the
13 weeks of the study was 0.7 kg. Bedy weights and
bodyweight gains of mid-dose females were depressad by 13
and 37%, respectively, when compared to concurrent

.controls; the body weight gain was significantly (p <D.01}
depressed. Body weights and body weight gains cf high-dcss
‘males were depressed by 15 and 65%, respectively; the bcdy

weight gain was significantly (p <0.05) depressed. This
depressicn of male weights was in part a reflection cf the
depressed weights of one high-dose male (aniwmal Nc. 26)
beginning at study week 2 and continuing tarcughou= ths
study period (1 to 1.4 kg depression from predcse weight).
Food consumption of this animal was depressed throughcux
the study period:; the body weigiit gain was depressed 1.0 k3
for the 13 weeks of the study.

Food Consumption and Compound Intake: Food consumpticn was
determined daily for each dcg but was repcrted at weakly
intervals.

Results: The fcod consumption of high-dcse males and
-f2males was depressed kelow predose levels during studv
‘week 1. The fcod consumption of one high-dcse male (zninal

No. 26) was depressed below predcose levels throughout the
study. Food censumption of other high-~dese arimals

improved -during-the study;-there-were no effeects -os—foos

‘consumption on low- or mid-dcse animals. Ccopcund i-mzakes

were not rapcrued.

Quohthalmological Zxaminations: Ophthaimolcgiczl exzm
Ticns wers performed prisr to desing and az study wssks
and 12. Antericr, lenticular, and fundic areas wer=
examined after mvdriasis resulting from zpplicatizn o=
Mydriacil?®.

Results: WNo compcund-reiated findings were cbssrved. 7Th
changes seen (suture lines in the lens, hyaline remnzant 2
the vitrecus humcr, pinhead opacity of the cornea, zcagus
cornea) were ccnsidered to be incidentcal bkackzround
findings.

eI}

b

Hematoloay and Clinical Chemistry: Blood was collaczed
from the jugular vein from fasted animals cricr to stu
initiation and at study weeks 6 and 12 for hematolecy an
clinical analysis. . The CHECKED (X parameters wer
examined:

b



a.

Hematclogy:

Hematocrit [HCT):
mcglobin (HGB):
kccyte ccunt (WB
_“r vie count

cant:

o0

WS R
U o T

C) -

{RBC):

Laukocyte differential

ccunt:
X Msan corpuscular HGB (MCH)
X ¥=an corpusczlar HGB concen-

—ratiosn (MCHC)
Mzan corpuscular volune (MCV)

Refizulccyca ccocunt (RETIC: Ccagulation:orothromkbin
P=d zell mcrzohceleaw zime {(2T)
Resualts: “here were nc changes in ne atc-ugy paraneters
whizh wers considered to be a result of <Zosing. Talues
wers generz2lly within the ncrmal refesrencse range for th
speclies. '
=. Zilinic=al Cheristry:
ZigzTy ther
K¢ Zalziunm et cumin-
X Zhlzride- ¥ Ailtumin-globulin ra=zio
Tagnesium 4 Zlcod creatinine:
X Fhcscherus- X Elcod urea nitrcgen:
X Fotassizm- e i X Thcelestzrol
Ty T zgcd i Zlcbulin
¥ ZElucose-
X Total £ilirubin:
< srhatase (LLP} Zirect zilirubin
ol se Z Tz=Tal grotein
Zrs coosphcrlnase Triglyc=rides
¥ _ac c.zZ denydrcgenass ¥ FTrctein =2lectrephirasis
A Z2r.m oalarnine aminctransfarase
TSEFT)
< Zerum aspartate azminctransferassz
"EZECT)
Zzmrma glutznvlitransferase (GGT)
Zeguits: Inhanges in selected clinical zhemistry paraneters
are preser:ed in Table 3. Alkal_ne rnecsphazase activizy of
nigh-dose I=males was nonsignifizant’y incrzased at 6 waeks
"7%% increzse when ccmparsd To soncuirrent centrols:  and
TacommenZes oy Sucdivisicn F o {llcvrenker 198+% Zuldelines for
zuinchrenic zToxicizy studies.
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significantly (p <0.03) increased at 12 weeks (126%
increase when compared to concurrent controls); alkaline
phosphatase activity of high~dose males was

‘nonsignificantly increased at 6 (27% increase) and 12 weeks
*(71% increase) when ccmpared to concurrent controls.: This
increase was dcse related in males and females and becane
more elevated with time.

Cholesterol levels w2re significantly increased 1in
high~dose females at 6 weeks (p <0.01, 78% increase) and 12
weeks (p <0.90%, 59% increase); cholesterol levels of
high-dose males <were slightly but not significantly
increased at 6§ weeks cnly (31% increase when compared tc
ccncurrent controls but only 12% increase when compared tc
pretest level). SGPT levels were slightly increased at

the urinalyses oZ
.specific gravizy Iin
associated witr in
did not consider
Cccult btlcecod
aninmals.

<h
znalw

3
i
sis

[
[y}

dosed

of

animals.
dosed animals
~creased urine output; the study auth
s finding to be a result

feces

was

12 weeks in high-dcse males and females; this resulted from
the increased SZPT level of one high-dose male (animal No.
25) and fenmale (arnimal No. 31). Without these outliers
the meanh SGPT lavels ¢ high dose males and females would
ke 23.7 = 2.31 2nd 21.: 10.3 IU/L, respectively. Albumin
levels were signif:icanctly (p <0.01) decreased ir high-dcse
males at study weeks % and 12: however, the changes were
'sligh%t (39 to 11%) altumin levels in dosed females were
similar to thecse 2f :sontrols, and slight decreases in
albumimare=of guessgticable toxicologictal significancs "1W
the keagle dog
Urinalysis: Ur.ne was zollected from fasted arimals cver
17 hcurs of a 2l-hour water-deprivation pericd. Facal
samples were cctllsctel and examined for the pra2sence of
cccult blced at the tir=s cof urine collection. The CHECKED
(X) raraneters wers exanined:

Appearance X Glucose
X clume £ Ketones
X Sceﬁlf;c gravity ¥ Bilirubin
X pH ¥  Blecd
X Sediment (miICrcsEcopil) Mitrate
X rotein X Urobilinogen
Results: There wer= nc =2ffects of biological importance on

increased
and

Siightly
was sporadic

T‘.Ot

0

cf dosi
negatives
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Sacrifice and Pathclogy: All animals that were sacrific
on schedule were subject to gross pathological examinaticn
and the CEECKED (X) tissues were collected for histological
exaninaticon; the (XX) organs were weighed. Additionza
gections of formalin-fixed liver and kidney wers stainre
ith 0il Red 0 to determine the presence of fat.

Digestive Systen Cardiovasc. /Hemat. Neurolcgaic
Tongue X Aortas XX Brain:
Salivary glands: XX Heart: X Peripheral nerve
Esophagus: X Bone marrow: (sciatic nerve::
Stomach: X Lymph nodes: - X Spinal cord
Duoderum: XX Spleen: (3 levels)
Jejunumt XX Thymus: XX Pituitary:
Ileum: X Eyes
Cecum- (optic nerve:
Colon:
Rectum: Lrogenital Glandular
Liver: XX Kidneys: XX Adrenals:
GallbZadderx: X Urinary bladder: Lacrimal gland
Pancr=as- XX Testes: X Mammary gland
XX EZpididymides ¥X Thyroids:
XX Prostate XX Parathyroids:
TTOTTT T 7T T Séminal vesicle T Harderian glarss
Respirator. X¥ Cvaries
Trachsa: XX Tterus: OQther
Lung: X Bene (sterrurm zngd
femur:
X Skelexza2l nucc.s
X Skin
¥ All grcss lesiczcrs

and rasses:

Resu_ts:

a. Irgar Weights: Takle 4 presents data for mean liver
weigh=s and liver-tc-body weight ratics. Mean absclute
_iver welghts cf high-dcse males and females wers
significantly (p <C.Cl) increased (25 and 32% in males
=znd females, respectively) when ccmpared tc ccncur*en:
sontrals. Liver weights c¢f mid-dose males and ferales
ware sliightly &bu% nonsignificantly increased (13%
—ales 5% femalesy. 'Liver-to-bcdy weight ratios wers

(Yloverber 1984) Cuidelines for
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recalculated by the reviewers and are presented in

Table 4. Liver-to-body weight ratics were signifi-

cantly increased in mid- (p <0.05) and high-dcse

(p <0.01) males and females; ratios were increased by
‘v, 16 and 48% in males and 20 and 60% in females,
ki respectively.

Other changes in organ weights (adrenals, thyroids,
thymus and lungs in males, pituitary 3in females) were
considered to be incidental based on the 1lack of
corresponding pathological change, decreased termiral
body weights, absence of dose-response relationships,
or absence of similar changes in animals of the
oppcsite sex.

b. Gross Pathology: Macroscopic lesions were sporadic in
dosed and contreol animals. The most frequent finding
was 1intestinal roundworms observed in one control
fenale, one low-dose male, three low-dose females, two
nmid-dose males, four mid-dose females, four high-dcse
males, and three high-dose females. Reddened
intestinal mnucosa was observed in saveral animals.
Mild liver lesions (described as irrsgular areas of
prominent lobulation) were cbserved in one high-dcse
male and female; these liver lesions were considered by

the "STUdv "duthors td be Telated to c&osing.  Summary
data were not provided.

c. Microsccpic Pathology: Table 5 presents representative

histological findings. Periportal hepatocellular
vacuclation was observed in 4/4 high-dose males and
females and 1/4 mid-dose males and females. The

severity of the lesions was not graded. The vacuoles
did not contain lipid when stained with 0il Red 0, and
no evidence of glycegen was found. Sinuscidal dilaticn
was also found in the liver of 3/4 high-dose males and
females and 1/4 mid-dose females. These hepatocellular
findings are considered to be related to dosing. Other
histopathological findings were considered to be
incidental. A summary table was prcvided for liver
lesions only.

STUDY AUTHORS' CONCLUSIONS:

The 13-week dietary administration of SAN 52Z2H tc male and
female beagle dogs at dose levels of 0, 100, 750, or 2000 rpn
resulted in lower body weight gains in mid-dose males and high-
dose males and females. Food consumption was Zepressed in faw
high-dose animals during study week 1 cnly. Alkaline phospha-
tase and cholestercl levels were increased in high-~dcse
males and females. Absclute and relative li-ver weights were

15



TABLE 5. Histopathological Lasions of the

Liver Qbserved in 3 90-Day Cral Toxicity Study of SAN 582Z% -~ Z:2gs
Dieta~y Levei {(pom)
Finding Males Females

Number of o] 100 750 2000 0 100 750 e

animals examired: (4) (&) <) (%) (&) (&) (%) {<)
Periportal hepatacziluiar

vacuotation 3 0 1 4 Is] g 1 “

Sinusordal dilation 0 0 2 3 Q ] i 3

16
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increased in high-dose animals; relative liver weights were
increased at the mid-dose level. Hepatocytic vacucliation and
dilation of liver sinuscids occurred in mid- and high-dcse
ahimals. The LOEL is 750 ppm, and the NOEL is 100 ppm SAN
582H, .

REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The study design was adequate and the conduct of the study was
acceptable; however, homogeneity and stability analyses of the
test diets used in this study were not provided. Ewven thcugh
diets at dose levels of 50, 500, and 2500 ppm were analyzed and
reported for the palatability study, these doses wers not used
for the palatability or subchronic studies; analyses of the
test material in the diet should be conducted for each study
prior to the initiation of that study on dose levels used in
the study. In addition, the concentration analysis cof the locw-
dose diet (100 ppm) varied 27% from nominal, which is not
within acceptable limits. Various body weight, bcdy weight
gain, - and clinical chemistry data were reevaluatad by our
reviewers, resulting in 1levels of significance for these
paraneters that differed from those reported by the study
authors; changes in data are noted in the appropriate tables.

~We Agree With the study ailthors that the primary e€ffects of SAN

582H in dogs of this study were depressed body weights,
incresased alkaline phosphatase and cholesterol levels,
increased 1liver weights, and hepatocytic vacuolation and
dila<ion of hepatic sinusoids. The LOEL is 750 ppm, and the
NOEL is 100 ppm SAN 582H.

17
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EATA EVALUATION RECORD

GUIDELINE §_83-1

STUDY TYE Oral toxicity study in dogs.

MRID NUMBER: 415159-03.

TEST MATERIAL: SAN 582H.

SYNONYM: 2-chloro-N(2,4 dimethyl~-3 (thienyl) N-2 methoxy)-1 methyl-
acetamide.

STUDY NUMBER(S): Repcrt No. 5242 and IRI Project No. 635579.

o T e e eeia

SPONSOR: Sandoz AG, Basle, Switzerland.

TESTING FACILITY: Inveresk Rassearch International, Musselbur3n,
Scotland.

ZITLE OF REPCRT: SAN Z32H - 52 Week Oral Toxicity Study in Dcos.

AUTHOR: Greenouch, R. J.; Gokurdhun, R; and MacNaughtan, F.

REPORT ISSUED: =ugust 30, 19%90.



CONCLUSIONS: SAN 582H was fed to grocups of four male and four

female beagle dogs for 1 year at dietary levels of 0, 25, 230, cr
1250 ppm (approximately O, 2, 9.6, or 49 mg/kg/day, respectively).
At the highest dose tested, a variakle degree of perigcrtal
hepatocyte vacuolation was seen in 2/4 nales and 4/4 females. The
only other finding in the liver was minimum or mild midzonal
henatccyte enlargement in two males and one female receiving 1250
ppm. The liver changes at the high-dose correlated with an
increase in serum alkaline phosphatase activity and cholesterol
levels and increased liver-to-body weight ratios in both sexes.

Body weight gains were decreased (nonsignificantly) in high-dose
nales and females, but these decreases were of doubtful texiczlegic
importance. There were no effects of toxicologic importance at
dose levels of 25 or 250 ppm. We conclude that the LOEL was 1250
ppm (49 mag/kg/day) and the NOEL was 250 ppm (9.6 mg/kg/day). The
dogs may have been able to tolerate a slightly higher dcse.

CORE Classification: This study satisfies the Core GuiZeline
requirements for chronic toxicity in a nonrodent species (Guifeline
33-1).

A. MATERIALS:

1. Test Compound: SAN 582H: description: brown L-guid;
ba=ch Mo.: 3605; purity: 91.Z%.

2. Test Animals: Species: decg: strain: purpcs=-bred
Beagle: age: 4 to 4.5 months at receipt, 5-6 monzhs at
initiation; weight a* receipt: males--5.5 to 7.2 kg,
females--5.2 to 6.3 Kg: source: Marshall Farms, ‘ticrth
Rcse, NY.

B. STUDY DESIGN:
1. Animal Assignment: Dogs were assigned to the following

groups using random nunbers and a balanced distrikuticn,
taking body weights and litter mates into accocunt.

Dose 1n Main study
Test diet (12 months)
group . (ppm) Males Females
1 Control 0 4 4
2 Lew (LRT) - 50 5 4
2 Mid (MDT) 250 4 4
4 High (HDT) 1250 L] 4

4
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Dogs had been vaccinated against canine distemper, hepatitis,
leptospirosis, and parvovirus. They were treated with
antihelmintics following arrival, acclimated for 5 weeks, and
subjected to a detailed veterinary exanmination including
abdominal palpaticn, auscultation, rectal temperature,..and
evaluation of the skin and orifices. Pretrial clinical
laboratory analyses were performed. Dogs were housed singly in
1 X 2 m pens with an automatic water dispenser in a room with
temperature at 18°C (10-26°C transient extremes) and 55%
humidity (transient extremes 30-86%) and a 12 hour liIght/dark
cycle.

2. Diet Preparation: A premix was prepared by addinc weighed
gquantities of untreated ground diet to measured vzolumes of
test compound, adding the premix to additional diet, and
mixing for 20 minutes in a drum mixer. Batches of diet
were prepared weekly, and 100-g samples of freshly mixed
diets at each dcse level were retained frozen. Three 50-g
samples from all groups were taken at initiaticn and at
approximately 2-month intervals for analrsis of
concentration, homogeneity, and stability.

Results: With the exception of the high-dcse fcrmulation
at week 1, which was 36% belcw ncminal, and the low-dcse
diet at week 1, which was 12% below nominal, =z=>1 other

“diets analyzed {Seven intervals: 2, 6, 9, 1., 22, 39 and
46 weeks) were within 8% of target. The meanr nTeasurad
concentrations were 33.9 £ 6, 243 =z 9.5, and 1,222 = 29 gon
at ncminal dietary ccncentrations of 50, 250, or 1,250 pgn,
respectively. Recoverv after stcrage at rcom terperatursz
for 21 days was 90% fcr the 50-gpm diet. Fcr cthex data on
stability, ©previous studies were referenced. The
coefficients of variance for homogeneity were between 3.1
and 3.3% for 30-ppm diets at two intervals of anzalysis.

3. Food and Water Consumption: Each dog was offered 100 g dry
diet/day (SDS Diet A ground, Special Diet Serwices LID
Witham, Essex. Focd was offered in the mcrning and left

with each dog until the fcllowing morning when the residue
was weighed. Water was available ad libitum.

Statistics: Hematology, clinical chemistry, and bcdy
welght gain data were analyzed for homogeneity of variance
using the "F-max" test. If the group variance appearsd
homogeneous, a parametric ANOVA was used zand pairwise
comparisons were made with Student's T-test. If ~sarianceas
were not homogeneous, log or square root transfcrmaticns
were used to stabilize variances. Organ welights were also
analyzed by cocvariance: bedy weight was the covariate.

da
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Quality Assurance: A quality assurance statement was
signed and dated February 24, 1983%, and a GLP compliance
statement was present.

METHODS AND RESULTS:

1.

s

Observations: The dogs were observed at regular intervals
during each working day for signs c¢f ill health or reac%ion
to dosing. The nature, time of onset, severity, and
duraticn of findings were recorded.

Results: No mortalities occurred during the study. No
clinical signs of toxicity related to dosing were observed.
The main clinical finding was occasional soft/loose stcols.
The frequency cof the finding was similar in dosed and
control groups. The total number of observations of the
finding/dose group each week on study was tabulated. No
otner data on observations were previded, and no individual
animal findings (in-life) were recorded on pathclegy
sheets.

Body Weight: Animals were weighed weekly (pricxr to
feeding) beginning 2 weeks before initiation of dcsing.
Terminal body weights were recorded immediately pricr to

sacrifice. "~ RN

Results: Representative body weigh<t data are summarized

&1

Tazle 1. There were no significant decreases in mean body
weights or weight gains comparing dosed groups and
ccntrels. Transient fluctuations in &tedy welght fcr
individual animals were seen for several dosed dogs; the
changes were not considered to be cZ toxicelogic imporzance
for mature dogs. An apparent decrease (nonsignificant) in
weight gain in male dogs receiving 250 and 1250 ppm was not
censidered to be of toxicologic importance. Male No. 138
(250 pom) had a net weight loss cf 0.4 kg: no effect on

food consumption was seen, and the gain from weexs
through 26 (+0.4 kg) was normal. Male No. 27 (1250 px

:3
(N~ e

lost 0.5 kg during the study; weight gain for the first 2
weeks was 1.0 kg, and a sharp weight loss from week 19 ¢z
50 (~0.7 kg) was accompaniad by slightly decreased focd

consumption.

Fcod Consumption and Compourd Intake: Food consumpticn was
recorded daily for each dog, and weekly food consumrticn
was calculated and recorded for individual dogs.

Weekly group mean values for compound consurcticn
(mg/xg,day) were calculated based on nominal distary
concentrations, actual body weigh=, and food ceonsumcticn
dazta.

o))
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Results: No adverse effects of dosing on food consumgticn
were seen. A few individual animals sporadically ccnsumecd
less than 50% of their daily food ration. Mean consunmption
values for females dosed at 1250 ppm were lower than
pretest values. The mean corresponding consumptions at
dietw.y levels of 50, 250, and 1250 ppm were 1.95, 10.1, or
48.7 mg/kg/day in males and 2.1, 9.1, or 49.3 mg/kg/day in
females, respectively.

Ophthalmeclogical Examinations: Both eyes of all dogs were

examined prior to dosing and at 26 and 51 weeks using 2an
indirect ophthalmoscope. Anterior, lenticular, and fundic

areas were evaluated after mydriasis with one drop of 1%
Mydracil®.

AV

Results: HNo treatment-related findings were observed. A
few abnormalities that were seen were typical background
cindings (hyaline remnant in the vitreous humor, suture
lines in lens, ulceration of the cornea}.

5. Hemazology and Clinical Chemistry: Blood was collecztad
from ~he ijugular vein pricr to dosing, and during weeks 13,
245, znd 31 from dogs fasted covernight. The CHECKED (X}
caraneters were examined:

- a. "Hématoloav: -

X Hematzcerit (HCT): X Leukocyte differential zzsunt

X Hemoglobin (HGB): X Mean corpuscular HGB (MCTH,

X Leukccyte count (WBC): X Mean corpuscular HGB ccncen-

X Erythrocyte count (RBC)- tration (MCHC)

X Platelet count: X Mean corpuscular volume {¥C.)

¥ Reticulocwte count (RETIC) X Coagulation:thromboplastin

¥ Red c=11 norphology time (PT)

X Heinz bodies

X Methemoglcbin

X Sulfhenmoglobin
Eesults: Ne changes in any parameters that were related =c
dosing were observed. For all parameters, values were
generally within the normal range for the species. Low
platelet counts occasionally seen were attributed =c
aggregation in bklood smears. Platelets <ccunts were
significantly increased (p <0.01) in high-dose males 2t
week 26, but the mean value was well within the ncrmzl
ranga (230 x 10°/mL) whereas the mean value fcr ceontrels
was _ower than ncrmal.

‘Recommended oy Sukdivision F {November 1%84) Guidelines.
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b. Clinical Chemistry:

Electrolytes Other
Calciums X Albunin
Chloride; X Albumin/globulin ratio
‘Magnesium: X Blood creatininey
"Phosphorus: X Blood urea nitrogen:
Potassium: X Cholesterol:
Sodium: Globulins
X Glucose:

Enzvmes X Total bilirukin:
Alkaline phosphatase (ALP) Direct biiirubin
Cholinesterase X Total protein:
Creatine phosphokinase: Trigliycerides
Lactic acid dehydrogenase
Serum alanine aminotransferase

(SGPT)
Serum aspartate aminotransferase

(SGOT) t
Gamma glutamyltransferase (GGT)
Results: Treat.ient-related effects on serun cholesterol

‘levels and alkaline phosphatase activity were reported for

high-dose males and femiles (Table 2). Alkaline
phosphatase activity was significantly increased in high-

" doge " females at 13, 26, and 51 weéKE, TANd There wWas an

apparant positive dose trend at weeks 13 and 26. Alkaline
phcsphatase was increased in high~dose mnales at weeks 256
and 51, and the increase was significant compared tc
controls at week 26 (p <0.01). Cholesterol levels were
increased in high-dose males at weeks 13 and 26, and the
increase was significant (p <0.01) at 26 weexXs. The nean
cholestercl level was increased in high-dcse males and
females at 13 weeks, but the increases were nct significant
compared to contrcls and all values were within the range
for concurrent controls (3.8 to 7.1 mmoi/L). An incre=ase
in GGT activity was observed at week 13 in a. high-dose
female (No. 32);:; the same female had elevated SGOT and SGPT
levels at 26 weeks. There were no changes in mean values
of SGOT or SGPT that were consistent with time or dose.

Urinalysis: Urinalyses were performed prior to dosing and
during weeks 13, 26, and 51. The CHECKED (X) parameters
were examined:

X Appearance: X Glucose:

X Volume: X Ketones

X Specific gravity: X Bilirubin-

X ©pH X Blood:

X Sediment (micrecscopic): Nitrate

X Protein: X Urcbilincgen

‘Recommended by Subdivisicn F (November 1984) Guidel:ines.
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-iBLE 2. Seiected Mean Clinical Cremistry Values (Mear = §.D.) in a 52-Week Crsat Toxicity Study of SAw 582+
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Results:

Sacrifice and Pathologcw:

No compound-related effects were cbserved.

All animals sacrificed at the end

of the study received a complete necropsy examination. The

CHECKED (X)
§Xaminaticn.

.

Digestive System

tissues
In addition,

were

Cardiovasc./Hemat.

collected

for histological
the (XX) organs were weighed:

Neurologic

Tongue X Acrtat XX Brain (3 levels)
Salivary glands: XX Heart: X Peripheral nerve
Esophagust X Bone marrow: (sciatic nexrvej:-
Stomacht X Lymph nodes: Spinal cord
Ducdenum; (Submandibular and (3 levels)
Jejunumt mesenteric) XX Pituitary:
Ileumt XX Spleen X Eyes
Cecums XX Thymus {cotic nerve)-
Colont
Rectum Urcgenital Glandular
Liver: XX Kidneys: %X Adrenals:
Gallbladder: X Urinary bladder: Lacrimal gland
Pancreas: XX Testes: X Mammary gland:
: X Epididymides ¥X Thyroids-
XX Procstate XX Parathyroids:
Seminal vesicle HarZerilan glanrds
Respiratory XX Ovaries
“Tracheat - XX Uterus -
Lung: Cther
X Bens (sternum znd
fenur):
X Skesletal muscle:
X Skin
X All gross lesicns
and masses

Results:

a. Organ Weights: Data for mean liver weights and liver-
to-body weight ratios are presented in Table 3. The
study authors reported that following covariance
analyses with terminal body weight, there were
significant 1increases in liver weights 1in males

receiving 1250 prm (p <0.085), and females receivin

50 ppm

(p <0.01), 250 ppm

(p <0.053, cr 1250 zZnm

‘Reccomended by Subdivision F ‘Novemkber 1984) Guidellnes.

=
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TABLE 3. Absolute and Zelative Liver Wsights (Mean = $.D.) in a
52-Week Oral Toxicity Study cZ SaN 3582H in Dogs?

_Males Females>
Dizzary Level Organ Weight Organ/Body Organ Weight Organ/Rody
{ppm) (g8) Weight (%) (g) “eighs 3
0 316.3 £ 2¢£.81 3.1 #0.13 239.7 £ Z4.94 2.3 £ 7.2
50 285.8 £ 12.97 2.9 £ 0.17 313.6 £ 33.84 3.3 2 212
250 295.7 * 4C.05 3.2 x0.70 260.9 £ 29.96 3.2 0% 2.3
1230 343.5 £ 512,97 4.0 £ 0.26% 369.9 £ 31.12 3.8 2 2. 30w~

*Crzan-to-body weight ratios ware calculated by our rewriewers and scatistically amalwzed o=
ANOUA. '

*Significantly different from control —alue, p <0.05.

=*Significantly differen: from control -—ralue, p <0.01.

12
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(p <0.01). They did not consider the increzses at 30
and 250 prm (females) to be of toxicologic importance,
since there were no correlating clinical chenistry or
pathology changes cr any dose-related trend. Analysis
of liver- to—body'we ght data by our reviewers indicated

u a significant increase in males receiving 1250 ppn

e (p <0.05) and in females receiving 50 ppn (p <0.05) or
1250 ppm (p <0.01), but no significance in females at
250 ppm when compared to controls.

b. Gross Pathology: Gross lesions were speradic and
infrequent, and none were related to dosing. The mcst
frequent finding was intestinal roundwcrms {(fcund in
one contrecl female and a male and female in both the
50- and 250-ppm groups). Two high-dose males had a
"creamy" area in one liver lobe, and pituitary cysts
were seen in a control female and one male and cne

female receiving 50 ppnm. Summary data were not
provided.

c. Microscopic Pathology:
Table 4 summarizes histologic findings. A variakle

degree of periportal hepatocyte vacuolaticn was present
in high-decse animals only, affecting 2/4 males and 32/4

.. females.m The finding was graded—minimai—ir—ore—mate
and one fzmale, mild in one dog of each sex, =2nd
moderate in four ferales. The vacuoles did nct ccntal
lipid when stained with 0il Red 0, and there was no
evidence cf glycogen in livers of two dogs stained with
PAS. The findings indicate a hydropic degenerative
change. Minimal/mild midzonal hepatocyte enlargement
was also present in one high-dose female and twc high-
dose males. There was no evidence of any celliular
damage, but cytoplasm was less dense than ncrmal.

All other histologic findings were incidental and

typical for control beagle dogs. No neoplastic
findings were seen.

STUDY AUTHORS' CONCLUSIONS:

Chronic oral administration of SAN 582H to beagle dogs induced
milé hepatotoxic effect in the animals receiving 1250 pgn.
. dose level of 1230 ppm (approximately 50 mg/kg/day) was shcwn
0 be the appropriate high dcse that could be administered in
view cf the reduced body weight gain. Blood enzyme levels znd
-iver weight increases correlated with hepatic pathclogy.

W
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TABLE 4. Representative Histologic Findings in Dogs Fed SAN S82H for 12 Months?

Dietary Level (ppm)

Males Females
Organ/fFinding 0 25 250 1250 (] 25 250 1250
Liver
Peripaortal hepatocyte
vacuolation 0 0 0 2 0 0 b} A
Hepatocyte hypertrophy
¢(midzoral) o] o] o] 2 0 g Q 1
Fecal inflammaticn 3 4 4 2 3 & 3 2
Lurgs
tocalized inter-
stitial pneumonia 3 3 1 1 2 1 2 2
focal alveolitis 1 o] 2 0 1 2 g 2
Smat'l graruloma o] [¢] ¢] [+ 0 1 0 0
TTTTT™ “restas (epididymisy T o T o
Ly=gchoid foci o] 4 1 2 .- -- -- --
Pivyuitary
Zysts anterior lcbe i 2 1 H M 2 0 Y
Tongue
I=~¢lammaticn lamina
cropria Q o] 1 3] o] 2 1 0
Jucdenum
“ucosal cysts 2 2 1 1 3 2 o] 2

?3ased cn examination of tissues from four dogs/sex/group.

*Significantly different from control incidence, p <J.05.

14
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The mid-dose level of 250 ppm (approximately 10 mg/kg/day) was
asscciated with a reduction in body weight gain in the males
and increases in liver weights in the females. There were,
however, no changes in blood enzyme level or liver pathology.
A dose level of S0 ppm (approximately 2 mg/kg/day) resulted
only“in increases in liver weight in the females. o

The authors reported that the NOEL "based on blood chemnistry

changes and liver pathology was considered to be in the regicn
of 50-250 ppm SAN 582H."

REVI=EWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The conduct and reporting of the study were adequate. wWe
assess that the effects in body weights and weight gains were
of Goubtful toxicologic importance, considering the individual
animal variations seen. The dogs were close to maturity at
initiation, so the weight gains expected were only in the order
of 2 kg. A rather slight variation in weight gain in kg,
therefore, would appear large when expressed on the basis of
weight gain in the control group. The dogs may have been akle
to tolerate a higher dose in view of the mild histologic liver
charges and slight liver weight changes. The dose was kased cn
a previous subchronic study in dogs at 100, 750, and 2000 rpm

(RER 337 .L).... .In the subchronic study. .mild hepatotoxic.effeciSmmn m.

were seen in all cogs at 2000 ppm, and in some degs at 730 prm’
intracellular fluid accumulation in the 1liver sinusoids was
alsec seen in 75% of the high-dose males and females. Liver
weichts were significantly increased (p <0.01) in males and
femazles receiving 2000 ppm and a dose-related increase in
liver-to-body weight ratios was seen at 750 and 2000 ppm ZIcor
both sexes. Alkaline phosphatase activity was increased In
both sexes at 2000 ppm at 6 and 12 weeks, but the increase was
significant (p <0.01) only for high-dose females. Body weigh
gairs were 0.6 and 0.8 kg lower than controls in males and
females receiving 2000 ppm.

Based on results of the 12-month study, the LOEL is 1250 gzm
(99 mg/kg/day) and the NOEL is 250 ppm (9.5 mg/kg/day).

15
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CHEMICAL: SAN S82H.

TEST MATERIAL: SAN 582H, batch No. not reported, ©8.3% pure,
described as a viscous liguid. :

STUDY /ACTICN TYPE: Developmental toxicity study in rats.

STUDY IDENTIFICATION: Lecnry, E.A. Develcpmental toxicity
(embryo/ fetal toxicity and teratogenic potential) study of SAl
582H administered orally via gavage to Crl:COBS CD (SD)BR
presumned pregnant rats. (Urpublished study No. 1315-0C1
conducted by Argus Research Laboratcries, Inc., Perkasie, Pa,
and submittad by Sandoz Agrodevelopment, Basel, Switzerland:
dated July 22, 19287.) MRID No. 416155-04.
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DATA EVALTATION RECORD

STUDY TYPE: Developmental toxicity. Guideline §83-3.

MRID NUMBER: 416159-04.

TEST MATERIAL: SAN 582H.

SYNONYMS: None reported.

TUDY NUMBER: 1319-001.

e e = PR

SPCNSCR: Sandoz Agrodevelopmenz, Basel, Switzerland.

TESTING FACILITY: Argus Research Laboratories, Inc., Perkas:

TITLE OF REPORT: Developnmental Toxicity (Embryo/Fetal Toxic:

Teratcgenic Potential) Study cf SAN S582H Administered Oral-y v

Gavage to Crl:COBS CD (SD)BR Presumed Pregnant Rats.

AUTHOR: Lochry, E.A.

REPORT ISSUED: July 23, 1987.
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CONCLUSIONS: A developmental toxicity study was conducted in which
Crl:COBS CD (SD)BR rats were administered SAN S22H via gavage at 0,
50, 215, and 425 mg/kg/day during gestatiocnal days (GD) 6 through
15. Maternal toxicity, evidenced by excess salivation, increased
liver weight, and reduced body weight gain and food consumpticn
during the dosing period, was observed in the mid- and high-dose
groups. Based on these results, the maternal NOEL and LCEL were 3C
and 215 mag/kg/day, respectively.

Developmental toxicity, evidenced by an increased incidence
resorptions, was ocbserved in fetuses from dams in the high-dc
group. Therefore, the developmental toxicity NOEL and LOEL we
215 and 425 mg/kg/day, respectively.

ty 0O
i m oy

Classification: CORE Minimum Data. This study meets the minirmux
requirements set forth under Guideline §83-3 for a developmental
toxicity study in rats.

A. MATERIALS:

Test ‘Compound: Purity: Approximately 98.3%.
‘ Descripticn: Tiscous liguid.
Let No.: Hot reported.

Ccntaminants: Not reported.

P e g

Vehicle: Hi~Sil 233 (lot MNo. .13.%2.A, PPG Industries,.
Irz.) and 0.5% (w/v) aguecus carhoxwmethyl
cellulose (lot No. 114F-0:14, Sigma Cherical
Cc.)

Test Animals: Scecies: Rat.

Strain: Crl:CCBS CD (S BR.

Scurce: Charles River Z2reeding
Labcratories, Inc., Raleigh, MNC.

Age: 71 days at receipt.

Weight: 212-2%9 g on GCT O.

B. STUDY DESIGN:

This study was designed to assess the potential of SAN 532H
to cause developmental toxicity in rats when administered daily
via gavage from GD 6 through 15, inclusive.

Mating: Females were mated 1:1 with male ra<ts of the sane
strair and source (73 days old, weighing 283-343 g at receipt:
for a maximum of 4 days. They were examined daily for signs cf
mating. The day cn which a copulatory plug cr sperm in the
vaginal smear was found was designated as GD 0.

oo
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Group Arrangement: Ferales were randonly assigrned tc dose
groups using a computer~generated (weight-ordiered)
randomlzatlon procedure based on GD 0 body weights as fcllcws:
Test Dose Level Number assigned
Group (mg/kg/day) per 3Sroug
Control 0 25
Low dose 50 25
Mid dose 215 25
High dose 425 25
Desing: Doses were administered daily by gavage on GD &
through 15 in a volume of 10 mL/kg. Dosage vclumes were
adjusted daily for observed body welght changes. Zosing
suspensicns were prepared daily from a dry powder ccnsisting of
aporOXLﬂately 50% SAN 582 H and 50% Hi $il1~-233 (w/+v . This was
dcne te achieve a free-flowing wettable powder, which was then
suspended in 0.5% agqueous carboxymethyl cellulcse. The cowder

was prepared by combining equal volumes of test substance and

Hi-Sil 233 mmth"three**tmes*the*wt&ume“nfuaceb-'*and‘tﬁen

al’owxng the solution to dry cvernight i.e., =i
aporated). Homecgeneity and stability analyses wers

in the preliminary dose range-finding study. Cznc

analyse: were conaucted three times during the stuly
3sen} to include all dose levels.

[ Qe ~ VS

The selection of doses was based on twe preliminzc-y stiilas

In the first study, the test material was admi~istersd <
groups of 10 mated rats via gavag=a on GD 6-15 at decse levels of
0o, 16, 32, 60, 130, cr 260 mg/kg/davy. At L0 and 26¢C
mg/ka/day, sllght reductions in maternal food consumptlicn and
bcdy weight gain were observed, while at 260 nmg/kg/day, fetal
bcdy weight was slightly decreased. In the seconi stucy, the

test material was administered wvia gavage to grcups cI five
ncnpregnant rats at dose levels cf 0, 400, and 629 ng, <g/day
for seven days, and animals were sacrlf’ced 24 hours aftsr the

last dose. At 400 and 500 =mg/kg/day, cliniczl signs cof
tcxicity, body weight loss, and increased absclute znd re_ative
liver welights were observed. At 600 mg/kgs/day, incresased

mcrtality (60%) and decreased food consumption wers alsc nctad.

Observations: Animals were observed twice daily fcr mortzlity.
In addition, they were cbserved several times dailr dur.ng the
treatment and posttreatment periods for overt sicns of
toxicity. Body weight and food consumption were recorde< on GO

0 and 5 through 20. Females were sacrificed orn 5D Z2. anc
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licters were delivered by cesarean section. ZIx
dams at sacrifice included the following:

- Gross assesszment of thcracic and abdecninal

- ci corgora lutea;

- and placerment of implantation sizzas;

- Mumber =f early and late resorpticns znd
fetuses.

Anv gross lesions found during necrog wers ¢

eutral bulfered fcrmalin  for ssznle k

evzaluaticn.
Fe-uses were exanined in the following mannsr:

- Individuzal

]
h

—uses were weighed znd sexsi;

- Ixternal altsraticns were recordzd:
- lnprﬁxi-ately nalZ <f <=he fetusss in s
axam nec¢ for visceral al=erations usirg Wil
chr va; and
- The recaining fztuses were =valuazad
alterat: staining with Allzarin

Statistical analwvsis: Tnhe follewing znalysss

- Maternal and fetz=l 1incidence iata——f
nomoganeity < the bincnial distributicno

= Rody weight ~Zetal zand maternal:,
change Ior G2 16-Z7, fccd ceonsunmct
siteg, ©pDercent mnza_e fstuses, and
alteratlons--2artlstt's test of
and {fcr para ﬂetri data) Analysis
Dunnett’'s test or fcr nonparanmec
test, fcllowed by Zurn's method =

- Maternal body weight change for =
9-12, 1Z-16, #<-16, 5-1%2, 6-20--An

- Tesar ., <73% ties zccC
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Conmpliance:

A signed Statement of No Data Confidentializy Claim, dated
May 3, 1990, was provided.

A signed Statement of Compliance wi=h EPaA GLP's, dated
August 30, 1990, was provided.

A signed Quality Assurance Statement, dated July 23, 13387,
was provided.

RESULTS:

The following results were reported by the study author.

1.

Dose Analysis: Homogeneity of the test substance in the
carrier/vehicle was confirmed; analysis revealea that the
maximum difference between samples was 5%. Dose
suspensicns from a preliminary range-finding study were
analyzed for stability. After 26 days under refrigeration,
test material concentrations were -21.7 and -11.:% of
initial concentrations (1.87 and 26.1 =g/nL, respectively).
Analyses of the dosing suspensions used in the nain study
revealed concentrations ranging from 92 To 101% of the

target. concentraticns {5-0,-2l.5,..and.42.3 g, ml.)

Maternal Toxicity:

Mortalitv: Two pregnant control animals were found dead on
GD 1l6. Necropsy revealed that one animal died <t an
intubaticn errcr, while the other exhibited dark red dried
substance on hindpaws and around the vaginal opening, a
pale liver, and dark red or brown viscous —aterial in the
stomach, vagina, and cervix.

Abortion: No abortions occurred during th:s study.

Clinical Observations: A summary of clinical observations
is presented in Table 1. The number of Zams exhikiting
excess salivation was significantly (p <2.01) increased
above controls in mid= and high-dose groups. The
incidences of thin appearance and urine-stained abdocminal
fur were significantly (p <0.01) increased In the high-dose
group.

Body Weight: A summary of maternal body weight gain lis
presented in Table 2. Body weight in GD 12 high-dose
animals was significantly (p £0.01) decreased compared with
the control group {(data not shown). 3ody weight gain was
significantly (p €0.01 or <£0.05) decreased in mid- and

0i5:
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TABLE 1. Clinical Observations?
Dose level (mg/kg/dav)

“bservation: c =0 215 425
Maximum possible

incidence/No. of

rats: 357/23 372/25 375/25 373/2¢2
Zhromorrhinorrhea 3/1 0/0 0/0 1/1
“hromodacryorrhea 2/1 ¢/ 0 a/0 0/0
Thin appearance 0/0 0,70 0/0 3L
Ied exudate —

vagina /1 0-0C 1/1 /1
Ixcess salivation 0/0 272 31,720 63" 2"
Rales 1/1 G0 0/0 0/3
“rine — stained

abdominal fur 1,1 c0 0/0 sl
_ocaliized zlopecia 13/2 07" /0 12/2 13/2

Nara were excracted from study No. 1319-201, Table 2.

“Significantzly different from controls (p =0.ClL).
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TABLE 2. Mean Body weight Gain (3 = S.0.)
Prior to Post- Entire
Dose Dosing Tosing cosing Cestation
Group Period Seriod Fariod Pa~iod
(mg/kg/day) (Gh 0-%) (5D 6-18) (2D 16-20) (32> 0-20)
s 35.6 = 6.6 §7.1 & 10.6 67.5 ¢+ 8.3 6.0 = *8.2
50 37.0s+ 7.9 37.8 + 9.8 67.6 ¢+ 11.2 156.5 = 22.5%
215 36.7: 7.5 7.8 & 13177 68.2 = 12.1 182.7 « 22.2
425 39.0 = 6.4 37.2 = 12.27 67.0 & 12.2 w32 s 17277

3ata were extracted from study No. 1319-301, Tatle 4.

"*Significantly different from controls (£ £0.01).
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high-dcse anirmals for GD 6-9 and for the desing period (ZZ2

19, GC 6-20, and Zfor the entire gJestaticnal perici
(GD 0-292).

Eood Ccnsumption: A summary of focd consunption data 1s-

presentad in Table 3. During the dcsing peried (GD 6-16; .

cod consunpticn (g/animal/day) was significantly decreasel
for mig-dose animals (ps 0.05) as well as for high-dcss
animals (p £0.01). Focod consumption caiculated as g/kg/daw
(data not shown) showed a similar pattern: reduced fcci
consunction was observed during the first half cf ths
dosing period and was ccmparakle tc centrels for ths
remaining gestaticnal period.

Gross Fathological Cbservations: A summary 2f absolute anz
relative liver weights is presented in Takle :.
Hvdronephrosis was noted in onre norpregnant high-doss
animal. Absolute maternal liver weight was significantl-
(p £0.25 or 0.01) increased in the nid- and high-dos=
groups, while relative liver weight was significantly (=

£0.0%5 cr 0.01) increased in the low-, —id-, and high-doss
groups.

Cesarezn Section Observations: A sunmnmary of cesarean
~secticr data is_presented in Table 5. Cne high-dose anima’
had 120% rescrptlons. The nunmbar  =f resorptions was

a
nensignificantly incrsased in mid- and hich-dose groups
The nuczer cf live fe<tuses was ncnsign.ficzantly decreass
in the high-dcse Jrouo.

gl

Develcrcoental Toxicitw:

A sumnmary cf external, visceral, and sxelezal alteratiorns
is presented 1in Table 6.

Exterral Examinations: Two lcw-dose fetuses (separac
litters; exhibited external malfecrmaticns:; cne fetus had

tail that was thread-like at the tip, and zhe other had

blewv cn the head.

W

Visceral Examinations: One fetus frcm the control grouc
exhibited agenesis of the intermediate an< diaphragmati
lobes cf the lungs with related displacement of the hear
(malfeormations). One fetus from <he nid-dose dJgrou
displaved hydrccephalus (malformation;. CTilation of th
renal celvis (variaticn) was evident in one fetus from tX
high-dcse group.

VIRV S S A

Skeletal Examinations: The follcwing malformations
;ere ctserved: cerv7ical rib in five ccntrcl fetuses (crnz

10
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TABLE 3. Mean Food Consumpt-on (g/animal/day =z s.0.y?

orior to Post~ Erzire
Dose Sosing Dosing dosing Gestaticn
Group Seriod Period Period Per~iod
(mgskg/cav) % 150 G-6) (GD 6-16) (GO 16-20) (ES 9-2%)
0 21.8 ¢ 1.6 2.6 s 16 26.6 ¢+ 2.0 26.0 = 1.4
50 22.1+ 2.6 3.7 ¢ 2.2 26.7 + 2.3 23.8 = 2.2
215 27.8 ¢ 2.3 22.9 + 2.1 27.3 2 2.4 3.4 2 1.5
425 22.6 5 1.6 2.3 2 2.5 26.8 + 2.6 23.3 = 1.8

35ata were extracted from study No. 1319-001, Table S.
ﬁsignif‘cantly different from controls (p £0.05).

‘"Signif‘cantly diffarent from zantrols (p <0.01).
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TABLE 4. Absolute and Relative Liver Weights?
Dose Level (mg/kg/day)

Darameter 0 50 215 425
sbsclute tiver weight 16.82 = 1.45 17.80 = 1.56 17.946 = 1.56" 19.31 + 1.887°
selative liver weight 4.06 + 0.27 4.32 + 0.41" 4.39 « 0.29"" 4,32 = 04377

2pata were extracted from study No. 1319-001, Table 3.
“significantly different from controls (p £0.05).

""Significantly different from controls (p 20.01).

12
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TABLE 5. Cesarean Section Cbservations®

Dose Level (raskg/day)

Parameter J 50 215 -3

No. animals assignec. 25 2s® 25

Nye. animals pregn 24 25 23 ;
pPragnancy rate (%)™ 3 *Q0 92

Marerral wastage

Ng. nompregnant 1 0 2 z
No. pregnant dead 2 2 0 z
Total corpora lutea® 386 418° 419 Py’
Corpora lutea/dam 17.3 17.4 18.2 T8
Totat implantationsi 349 378's 374 243
:mplantations/dam 5.9 15.8 16.3 "8z
Tstal live fetuses 335 355 342 2z
_rve fetuses/dam *5.2 4.8 14.9 ‘3.5
Total resorptionsd 14 23 32 .3°
Early 1% 21 32 a7
Late g 2 0 z
Yesorptions/dam . 9.5 1.0 1.4 z
Totat dead fetuses: - 3 ) a z
fetal weight/litter {g) 3.67 3.67 3.63 3.60
preimplantation less (%)° 9.3 10.8 10.1 3.8
Postimplantation less (%)° 3.8 6.2 $.0 8"
Sex ratio (% male) 47.9 49.9 47.7 iS4

2~ata were extractec from study No. 1319-001, Tables 7, 8, and 18.
Z~me dam was excludec from calcutations because of mistimed pregnarcy.
‘ore litter was completely -~esarbed.

4

Zaiculated by reviewers us‘ng individual animal data.

®ratculated by reviewers as (No. corpora lutea - No. implants)/litter » 100 using ANOVA and !irear regress':~ &7ai:

No. ccrpora luteaslitter

- .
fralzulated by reviewers as [No. imolants - No. live fetuses)/litter x 190 using ANOVA and linear regress‘:z~ =zraivses.

No. implants/litter

“Significantly different from controls (p <0.05).
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TABLE &. Summary o° feral Alteraticns®

Dose tevel (mg/kg/day)

®indirgs® 5] S0 215 225
Zxter~al Altératiors: O
%5, fetuses (Littars) examined 335 (22) 355 (24%) 342 (23) 320 (22%y
4ead, =leb 2 1 o] 0
Tail, wnread-like 3 1 0 3
Total No. fetuses (litters) affected 2 2 (2) o] ]
Jisceral Alterations:
Yo, feruses (litters) examined 160 (22) 172 (2&) 167 (23 154 (22>
Hydrocephalus z 0 1 c
.ungs, intermediate ard diaphragmatic

lobes, agenesis b 9 g 2]
seart, displacement i 0 [s] o]
<idney, pelvis, moderate dilation 3 0 0 1
Total No. fetuses (litters) affected H 0 1 1
Skeleral Alterations:
No, feruses (litters) examined 7S (22) 183 (24) 175 2% 166 (223
srontais, contained holes o4 1 o] Q
zontarelle, anterior and pesterior,

e~targed and irregularly shaped z 1 g o]
‘nterparietals, incompietely

oss‘fied ., b T ow 2., a.,
zervical rib present S (N e H 1
“horacic centra, bifid z 1 o] 1
Ribs, short z [¢] 2 2 (N
“anubrium, incompletely ossified ? 3 2 2 (2}
Selvis, pubis and/or ischia,
. inccroletely ossified -~ PN &L 1 o —— U 5 R
2ear . b, femur, bent 2 9 o] ! -
Sterrensrae, incomoletely

or ~2t ossified 5 (&) 4 () 2 () 343
Iter-exrae, asymmelric * 3 2 2
-sta. No. fetuses (litters) affected 12 (5) 8 (6) 3 (3 8 (8)

*at3 were extracred from study Ne. 1319-201, Tat:es g, 11, 12, and 21.
“uMare *han are “ype of alteration may be fourd ir one ferus.

‘ame .itrer excluded because of mistimed ocregrnarcy.

isme =am mad 10C% -esorotions.

‘sig~-ficantly Zdiéferent from controls (g <0.27).
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litter), cne mnid-~dose fetus, and one high-dose fetus:
asymnetric sternebrae in cne contrcl fetus; bent fenur in
one high-dcse fetus; and short rib in two high-dose fatuses
(one litter). Variations (incomplete ossificaticn, bifid
thoracic c¢=2ntra, and frontals with small holes) were

observed in all groups with similiar frecuencies [ses

Tgble 5 for details).

D. REVIEWERS' DISCUSSION/CONCLUSIONS:

1.

Dose Analvses: The analyses conductead cn twe samples freonm
the range-Zinding study to confirm the stability c<f the
test material suspensions revealed greater variability than
is commecnly accepted. Nominal <concentrations of <the
samples tested were 1.87 and 26.1 mg/mL. Oon day 0,
concentrations found were 1.57 (84%) and 24.3 (94%) ng. 'g:
on day 25 they were 1.91 (102%) and 21.7 (83%) mg/g.

Maternal Tcxicity: Maternal toxicity was evidenced in mid-
and high-dcse groups during the dosing period and included
a significant increase in the numkber of animals displaying
clinical signs of toxicity ‘excess salivatiecn),
significan=zly Lincreased absolute 2and relative liver
welghts, and significantly reduced ktody welght gain and
focod consumption. A statistically significarnt increase in

relative-liver—weight—was—atso—ebosaryed -at- 30 -mgsfkg~day .-

However, since no other toxicity was observed at
mg/ky/day, the apparent dose-related respcnse was nct
ccnsidered to be biologically sigrnificant. The reduzed

bcdy weligh<t galn occurred during the first part of <he
dosing gper:od, but was comparable “o *he control grcuc
during the second half of the dosirg geried.

Based on these results, the maternal MNOEL and LOEL were 30
and 215 ng,kg/day, respectively.

Developmenzal Toxicitvy:

a. Deaths/Rescrptions: Due to 100% resorptions confirmed
in cne animal from the high-dose group, the number of
resorptions/dam increased tc 2.1. Although the

increase was not statisticallw significant, it was
outside the range of historical controcl data (0.3-1.23).
Postimplantation loss (calculated by the reviewers) was
significantly increased in the high-dose group as a

result of a small decrease 1in 1live fetuses/dan
{contr=l: 15.2 versus high-dose: 13.9).

b. Alterec Growth: No compound-related effects were
observed.
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c. Developmental Alterations: The observed fetal
alterations (malformations and variaticns) were
notconsidered to be attributed to the test material.
They were either single events cccurring in a non-dose-
dependent manner, they occurred in all groups at
similar frequencies, or they were within the range cof
historical controls. o

Developmental toxicity was evidenced by an incresased
incidence 1in resorptions. Increases, although nct
statistically significant, were observed at all dose
levels, but were outside the range of histecrical
control data for the high-dose group cnly. In
addition, the numker cf dams with resorpticns (2., 15,
16, and 18 in the ccntrol, low~dose, mid-dose. and
high-dose groups, respectively) appeared to increase in
a dose-related marner.

Based on these results, the developmental NCEL anc iOEL
were 215 and 425 ng/kg/day, respectively.

3. Study “Teficiencies:
a. No protoccl was submitted.
=, Nec gravid uterine weight was recorded; =thereicre,
———— e —E@EEee ped-—rerahrttgaiTccTid-notte-calculatedr .

Nc statistical analysis was rperformed on pre- and
postimplantation losses. These have been provided by
the reviewers.

{1

CILASSIFICATION: CORE Minimum Dazta.

Maternal NOEL 50 mg/kg/day.
Maternal LOEL = 2135 mg/kg/day.
Develcpmental Toxicity MNOEL = 215 mg/kg/day.
Cevelcpmental Toxicity LOEL = 425 ng/Kg/day.

RISX ASSESSMENT: ©Not applicable.
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DATA EVALUATION RECORD
SAN 582H

Two-Generaticn Reproductive Toxicity Study in Rats

STUDY IDENTIFICATION: Suter, P., K. Biedermann, J. Wilson, and Ch.
Terrier. Two-generation reproduction study with SAN 582 H in the
rat. (Unpublished study No. 201205 conducted by Research and
Consulting Company (RCC) AG and RCC Umweltchemie AG, Itingen,
Switzertand, and submitted by Sandoz Ltd., Basel, Switzerland;
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CHEMICAL: SAN 582H.

TEST MATERTAL: SAN 582H, batch No. 8710, 92.6% pure, brown
viscous liquid.

STUﬁY[ACTION TYPE: Two-generaticn reproduction study in rats.

STUDY IDENTIFICATION: Suter, P., K. Biedermann, J. Wilson,

and Ch. Terrier. Two-generation reproduction study with SAXN
582 H in the rat. (Unpublished study No. 201205 conducted by
Research and Consulting Company (RCC) AG and RCC Umweltchenie
AG, Itingen, Switzerland, and submitted by Sandoz Ltd., Basel,
Switzerland: dated May 17, 1990.) MRID No. 416159-05.

REVIEWED BY:

Patricia A. Turck, M.S. Signature: ~$%Zz;4aaLkZ;A&&,,
Principal Reviewer
Dyriamac Corporation Date: S%h&&u@ﬁﬁ¢l?} T

J
fPiam%%ﬁésefémT~BPH--a~m»c»w—ﬁifqﬁa%ure%'-~g£i§~6¢g?2§éﬁ7££;;;

Independent Reviewer
. Co 27 7
Dynamac Corporation Daze: iﬂ2¢444¢x7 ;Z///’47

APPROVED BY:

Nicolas P. Hajjar, Ph.D. Signaturewlhm";"‘

Department Manager

Dynamac Corporation Date: aw 0, BT
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DATA EVALUATION RECORD

STUDY TY?E: Reproductive Toxicity. Guideline §83-2..
MRID NUMBER: 416159-05.
TEST MATERIAL: SAN 582H.

SYNCNYM(S): None reported.

STUDY NUMBER: 201205.

SPONSOR: Sandoz Ltd., Basel, Switzerland.

st o - s e o o AT e e ot

TESTING FACILITY: Research and Consulting Companv (RCZ) AG and RCC
Umwveltchemie AG, Itingen, Switzerland. '

TITLE OF REPORT: Two-Generation Reproduction Study with SAN 582 H
in <he Rat.

AUTEORS: Suter, P., X. Biedermann, J. Wilson, and Ch. Terrier.

REPCORT ISSUED: May 17, 1990.
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CONCLUSTIONS: In a two-=generation *eproductive coxicity study

)
<D
by
1)
)

whi

ch groups of rats were administered SAN 382H a2t concentraticns

100, 3500, =

cf O, - 22290 pom (apprcxinately , 36, or 130 “c,utﬁiay
far males 2nd 8, <0, =r 180 mg,/kgs/dzy frr Iznmales; in zhe ZdieT Zor
~vo consecutive zenerations, parental toxicity, as evlde ced v
significarzT reductions in body weight and fcod consumption in —ales
and Slq“if;C nt ;::r“ases,l aksoluz2 and relative liver weights in
~oth malds ¢nd f=nalss, was cbservsd at 22100 pomo. The NIEL and
LOEL for rarental toxicity were 50C and 2CI9 pprm, resg ctively.
o changes in grs=gnancy rates, fer=ilizy, or length cf gestazion
were oObserved. Siznificant reducticns iIn pup weight during
lactation were :::ed 2T 2000 pepm. <herefore, the NOEL and Z2EZ fzr
reproductive tcexiziwy were 500 and 2000 ppm, restectively.
Tlassifica<ion: ~0RE Minirum 2Aa%a.  This study meets the oin:
regquiremerts set Ifcrzh under cuidsline 2I-~4 fcr 3 reprociducIive
*oxicity szudy - rats.
A MATERZALS
Test Compounz: Furizy: S2.6%.
Tescripticn: Zark brecwn, viscous liguld.
2atch No.: 37273,
- ContEam-nanEst ot reporteds- -
Jehic_.=2(s;: % senicle was ~sot igeZ: tThe zTast nmaterilal az
zdministered 1~ the disz. izeatone was =-s
carrier sclventT. i
Test ‘nima-s: Zgeci.es: Rat.
Serzin: Wistar HAN {(¥Im:iWIST, cutizrai. IFT!
Scurce: Klei::ierfafh Madcerin AZ,
Tuiellinsderf, Zwitzerland.
Lge: Approximazaly 3 weeks 2T study
initiation.
weight: £ malss, 1T71-221 g:; P Zemales., _iC-
32 g; F. males. 5C-20% g; T, females, 1ILl-
252 3 at study initiaztion.
2. STUDY DESIZi:

—=st dl2%Ts, P animals wWwers ZzlI2d
szme Zil=2Tary grIup ICr 3 maxLIinun
as desigrnzazead 23 the dav zn nlol

L)
frow
L )

s




sperm in the vaginal smear or a copulatory plug was found.
Several P females (a total of 32) were remated with the sane
males for additional time (length of second pairing not
reported) when evidence of mating from the first pairing was
questionable. The F. parents were randomly chosen at weaning
and were fed test diets for 101 days prior to pairing. 7Th
mating rocedure was the same as described fcr the P
gensratizn. 3Sibling pairings were avoided.

-
a
)
—

Group Arrangenent: P parents were randomly assigned to groups
using a computer-generated random algorithm; F. parents were
randomly chosen, but the method was oot reported.

Dietary umber Assigred per Grour
Tast Concentration p .
Group (ppm; o F M i3
Contrcl 0] 22 2 25 25
Low dcse 100 23 25 23 22
id dcse 500 23 25 23 25
Eigh dcse 2000 23 25 25 25

Josing: The test material was administered continuously -
dier for two consecutive gernerations. At least every 2

“hz tes= nmatarial was dissolved in acetone and mixed
ncwder IZzed. The mixture was then gelleted, and the gp=.l=%
vera dried fcr 48 h in warm air prier to £eing stored az o!
sermperazure until use. Test material zoncentration in the d.=
was ana.vzed three times during each generation. Homogenelzy
was als= determined at three mnixing intervals during each
ge~eratizn. Stabilitv of the test material in feed hac keen
jezarmirad in a previous study ard was ccnriirmed priecr tc stady
in.tiatozcn.

Dietary levels were chosen based on “he results 2f =2
preliminary one-generation reprecduction pilet study (=C°
Prcject No. 201194), but <zhe detalls anrd results wer= not
recortecd.

Okservac-ions: Animals were observed <twice daily for morzal .ty
ans cver= signs of toxicity. Body welghts zand foed zonsurpticCnh
wers recorded weekly during the premating pericd. Afzer
mazing, ‘emales were weighed on gestational days (GD; ~E,
ar= 21 =2~d on lactational davs 1, 4, 7, 14, and 21. zsre

Wl
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TASLE . Summary of 3cdy We’sznhts During the Premating Pericd for Rats Fed SAN 582 4
for Two Consecutive Generatiens”

. Dietaryv Mean 3cdy Weight (g = §.D.) at Study Week:
Czmcentraticn
(ppm) 2 5 8 1"
2 Males
g 23C = 16 297 = Zé 344 = 26 377 £ 27
100 229 + 11 295 = °8 342 22 376 s 26
500 231 £ 13 297 + 24 343 « 30 377 & 37
______ 2000 2elte 283’3 2e2sr  352:207 .
P Femalas
o} 165 = 11 200 = ' 218 « 17 227 + 18
100 166 =+ 9 38 ¢ "2 217 ¢ 1t 228 : 15
500 61 = 8 RE st 213 £ 12 223 +« 4
______ 2000 625 Sl 29s0r 29l
F. Males
0 174+ 40 298 + 35 368 =+ 34 STt s 36
100 189 = 36 325 « 37 369 = 31 439 = 35
soo | 18& « 33 300 « 27 62 = 28 astaas .
elalo]of 18T« Wl 274 = 33¢ 338 & 127 373 & 33+
. Females
P 37 = 2% 33+ 7% 218 ¢ 9 235 = '¢
122 ‘a7 « 18 203+ 75 230 = '8 2ol + 20
500 143 = 21 ‘%6 & 1% 226 ¢ 19 241 ¢ 2C
2900 *32 - 23 188 = 2 212 = 23 230 = 23

lv3ca wer2 2xt-acted f-om study No. 207I55, pp. %6, T, 4, and 99.

*Significantly gifferent from controls Ip <0.35}.
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observed on dazys 50 and 37 (weeks 8-%9) of the premating
period. Body weight and body weight gain (not shown) were
comparable among P females from contrcl and all test groups
during the gestation and lactation periods.

puring the F. generation, consistent, significant
reductions /o <0.05) in body weight were noted in high-dose
~ales during both the premating (aZlter day 29) antz
postmating periods. Body weight and becdy weight gain were
similar among F. females from the control and test grougs
throughout the study period.

Food Ccnsurption: Food consumption during the premating
period is summarized in Table 2. Significant raductions
(p <0.C5) 1n food consumption cf high-dose P males were
chbserved on days 36-~57 (weeks 6-8) and 64-70 (week 10) cf
the premating period and days 8-23 of the postmating
period. For P females, significant reductions (p <0.05) in
food ccnsumgtion were noted on days 22-29 (week 4) and 30-
57 (week 8) at the high dcse and on davys 43-50 (week 6) at
the mid dcse. Significant increases (P <0.05%5) wers
cbserved on days 15-22 and 57-64% (weeks 3 and 5,
respectively) at the low dose. General.y, food ccnsumption
was 5-6% below control levels in high-dcse P females during
the premating period. During gestaticn (data nct shown),
a 6.3% reduction (not statistically significant) was seen
e GDe 0T and —during. -days.-4=l4.. postpartum,..a £-38%
raduction (mot statistically significant) was okserved.

“n the F. generation, food consumption of high~dcse mail
was signifizantly reduced (p <0.05) on days 1-8, 15-50, a
7=92 ‘wee# s i, 3-7, and 8-13, rzzpectively; of ti
c
e

T3

remating period and days 15-22 of the postmating peri

n mid-dose F. males, significant reduc=ions (p <0.03) w

~oted =n davs 37-64, 83-92, and 99-101 (weeks 9, 13, a
15, respectively). In F, females, fcod consumption w
significantly higher than contrals for 100-ppm females
days 43-57 ‘weeks 7-8) and for 500-ppm females on days

21 and 50-37 (weeks 6 and 8, respectively). F
consumption during gestation and lactation were simil
retween con=rols and test groups (data not shown) .

23 L
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Relative fcz=d consumption (g/kg,/day) was generally similar
petween cor=rol and test groups during both generations.

ean values for test material intake oI the low-, mid-~, arz
nigh-dcse ¥ and F. males ranged from 3-12, 24-62, and %3-
270 mg/kg/day, respectively, during tne study. For P and
F. females. me test material intake ranged from 6-8, 3Z-
92, ard 12:-3247 mg/kg/day for iow-, aid-, and high-dcse
groups, resgectively, during the prerating and gestatizrn
zerilcds
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TABLE 2. S.rmary of food Comsumptiom (g/arm:matl/day) Zuring the Premating Period
for Rats Fed SAN 582 W for Two Cersecutive Generaticns?
Dierary Mear Ffood Zcrsumption f» §.D.) at Study week:
Ccncentration
(ppm) 1 4 7 10
2 Maies
) 7.8+ 1.8 22.7 = 1.2 21,3 = 2.2 21.4 = .3
100 9.9 ¢ 1.7 22.2 = 1.7 21.5 = 1.8 21.4 = °.8
500 9.8 £ 1.5 22.5 ¢ 2.2 21.2 = 2.1 21.4 = 2.5
2000 9.9 £ 1.5 21.5 ¢+ 1.7 19.8 = 1.6* 19.8 = . 7*
P _Females
o} 6.5 1.2 7.1 213 15.5 ¢+ 1.3 15.1 = "7
100 *5.1 2 1.2 1T.7 2 1.8 16.9 + 1.8 15.4 = °.2
500 Lk o2 1Y 16.9 = 1.3 14.5 &+ 1.1* 4.9 = *.3
2200 4.3 ¢ 2.9 1£.2 & 0.5~ 14.5 = 3.8 .6 = .0
F, Males
0 22.0 « 2.8 2.3 ¢ 1.3 25.3 ¢ 1.5 25.3 = .2
sle] 9.3+ 2.1 25.1 « 1.7 23.8 = 2.1 26.4 = 2.4
SC0 "9.5 ¢ 2.0 2e.9 2 2.2 26,1 & 1.9 26.3 = 1
2200 . B 2088 Lt EaBnd 23.8.£2.0% . BBa6 2 Z.0*
F. females
3 5.5 £ 1.9 T s 6.7 = .4 7.0 = .3 :
22 =39 z ER 8.2 = .0* 7.7 s I
320 5.2 ¢ 2.4 TP e 1.2 7.7 2 .5 7.7 = 7
2200 5.1 s 2.1 12320 16.3 + .5 6.7 = 7.5

yara were ext-~actad from study No. 201205, po. I, 58, T8, arc 83.

) e

*Significantly 2 “‘erent ‘-om controls (p <0.05).
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weighed, and food consumpticn was measured weekly after the
mating period. Food ccnsumption of females was measured cn GD
0, 7, 14, and 21 and c¢n lactational days 1, 4, 7, and 14.

The follecwing data wer= recorded for each litter:
- Litter size, numcer of stillborn and iive pups, and
external abncrmalities con the day of birth (day O

postpartunm; ;

- Individual pup weight on days 0 (or 1), 4. 7,
postpartum;

et

4, and 21

- Sex ratio on days 2, 4, and 21 postpartum; and

- Survival and behavioral abnormalities daily.

on day 4 postpartum, l-zters were randomly culled to eight pups
(four/sex, if possibla). Culled pups were then killed and
subjected to a gross Tecropsy. Pups not chosen as F, parants
and all F, pups were killed and subjected to gross necropsy at
weaning on day 21 postoartum.

Carcasses of pups werz preserved in buffered 4% formaldenyde
solution. Dead pups were necropsied and/or preserved for
e -posSsible . future .examination All P _and E,.adults were killed
when they were '"no longer necessary for assessment of
reproductive effects" znd subjected to a gross necrcpsy. Liver
weight was recorded fcr all P and F, adults. The follcwing
tissues were collecteZ and praserved: ;

-Gross lesions -Prostate

~-Liver ~Seminal vesicles with
-Ovaries cecagulating gland
-Pituitary gland ~Testes with epididymices
~Uterus* and, cerv_.x -Vagina

*The uteri wers first stained in agueous ammonium sulfide
solution to detect implantation sites.

The above organs Zrom control and high-dose parents,
reproductive crgans from all infertile males and females, and
all gross lesions wers histoclogically examined.

(W)
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Statistical Analysis: The following statistical analyses were
conducted.

- Parental and pup body weight, parental fcod consumpticn,
organ and organ-to-body weight ratios—--Univariate ANOVA znd
Dunnett's test.

- '%pontanecus pup mortality--Fisher's Exact test.

- Reproductive data--Wilcoxon ranks, Univariate ANOVA, zand
Kruskall-Wallis test.

Compliance:

- A signed Statement of No Data Confidentiality Claim, dazTad
May 27, 1990, was provided.

- A signed Statement of Compliance with EPA qLP's, dated
August 30, 1990, was provided.

!

A signed Quality Assurance Statement, dated May 18, 12=3,
was provided.

RESULTIS:

_The study authors reported the following results.

+ Material Analysis: Mean dietary concentrations ran
om 92.6 to 105. 3/ of target <concentrations,

1. Tes
fr
hcocmogenel ty analysis revealed that aliquots varied froxm
o~
sz

[OMEON

j;tum

B
N -

~2% of mean concentrations. The test materizl
able in feed for over 21 days at rcom tsnperature.

2. P

I8

rental Toxicity:

Mortality: No deaths were ckserved in either generatizn.

Clinical Observations: Isolated incidences of red areas on
tail, hair loss, hemorrhagic spots on the abdomen, =nd
rileeding from the vagina were observed in all cdiet=zry
groups including contrcls.

Body Weight: Premating kody yelght data are summarized in
Table 1. Slgnlflcant reductions (p <0.05; in body Je;:nt
were observed in high-dose P males on days 8-22 (weexs

1, ™)
e

A

T/

and 36-70 (weeks 6-11) of the premating periecd and on 2=Vs
1 and 8 of the postmatlng period. In addition, a 2%
reduction in body weight gain for the premating per: od ~as
noted in high-dose P males. In P females, statist ;Ly
significant reductions (p <0.035) in kcdy welgh: vere

01795
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Gross Pathological Observations: The following findings
were noted at necropsy with similar fregquency among all
groups, including contrels, in both generations: enlarged,
swollen or discolored liver, hepatic nodule, enlarged
coagulating gland, small (unilateral) seminal vesicles,
cystic ovaries, distended or dilated uterine hern,
discolored kidneys, subcutanecus nodule, and alopecia.
_His*tological examination revealed a mammary adenocarcinoma
‘in one low-dose female, and severe seminiferous tubular
‘atrophy was observed in one mid-dose male wWho failed tc
sire a litter.

Terminal bedy weight and absolute and relative (to tody
weight) 1liver weight data are summarized in Table 2.
Significant increases (p <0.01) in both absolute and
relative liver weight were observed in high-dcse males and

females from both generations. In addition, slight
increases in relative liver weight were observed in mid-
dose P males and F., nales and females: a significant

increase (p <0.05) was observed in mid-dose P females.

Reproductive Toxicitv: The effects of dietary
administration of the test material on reproductive
parameters are summarized in Table 4. Ne changes in
pregnancy rate, fertility indices, or length of gestation
were observed in either generation. Slight, Dbut

nonsignificant, reductizns in implantions (data not shown) ,
total number of pups bern, mean litter size at birth, and
mean._viahle pups/litter on. days .0.and_4 pestpartum were

observed in the mid+- and high-dose P groups when compared
with controls. Peszimplantation loss was slightly
increased (nonsignificant) in the high-dose F. group.

Significant reductions (p <0.05) in ktody weight were
observed in high-dose F. pups on days 14 and Z1 postpartun.
Significant increases {2 <0.05) in F; pup body welght were
observed at the low dose throughout the laczaticn period
and at the mid dose on days 1-7 postpartum. During the F.
generation, pup body welght in the high-dcse group was
significantly reduced '» <0.05) on days 7-2. postparcun.
A significant decrease Ip <0.05) was also orserved in the
mid-dose F, group on day 7 postpartum.

One control F., pup <&:id not have a tail. In the F-:
generation, two control pups had bent lateral tails.

[N
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TABLE 3. Absolute and Relative t°ver Weight Data for Rats Fed SAN 582 H for Two Consecutive Generatizns®

Dietary Concentration (com)

Parameter 3 160 562 2200

> Seneration

3edy weight (g) 415 277 319 275 421 273 393 257
Absolute Liver weight (3) 13.28 12.10 13.29 12.461 14.38 13.14 15.147* t4, 38"

Relative 1liver
weight (%) 3.23 4.35 3.15 4.48 3.42 L. 79" 3.85=" 5.3%""

Z._Generation

3ocy weight (g) 495 287 -92 293 473 294 GSL*" 287
Absolute liver weight (g) 16.28 12.93 15.83 12.85 16.23 13.80 18.08*" 13,55

Reiative liver
weight (%) 3.

i

3 4.50 3.21 4.39

(V]
e
N

4.69 3.99** 5.43 "

25415 were extracted from study No. 221205, pp. 146-153.

*Significantly different f-am centrs.s (p <0.05).

~sSignificantly different from contrs.s (p <0.01).
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Gross Pathological Observations: The following
we-e noted at necropsy with similar frequency ar
groups, including controls, in both generations: e:
swollen or discolored liver, hepatic nodule, ¢
ccagulating gland, small (unilateral) seminal v«
cystic ovaries, distended or dilated uterine
discolored kidneys, subcutaneous nodule, and a
Histological examination revealed a mammary adenoc
ir one low-dose female, and severe seminiferous
atr=-phy was observed in one mid-dose male who f¢
sira a litter.

Terminal body weight and absolute and relative

weight) liver weight data are sumnarized in

Significant 1increases (p <0.01) 1in both absol
re-ative liver weight were observed in high~dose m
females from both generations. In addition,
increases in relative liver weight were observed
dcse P males and F, males and females: a sig
increasa (p <0.03) was observed in mid-dose P fem

Repnroductive Toxicity: The effects of

acministration of the test material on repr
parameters are summarized in Table 4. No chsa
prsgnancy rate, fertility indices, or length cf g
we-= observed in either generation. Sligt

ncnsignificant, reductions in implantions (data not
te=al number of pups born, mean litter size at bi
mean viable . pups/litter on days 0_and 4 postpar:

obsarved in the mid- and high-dose P groups when
wi=h ccntrols. Postirmplantation loss was
ir-reased (nonsignificant; in the high-dose F. 3r<
iznificant reductions ‘D <0.05) in body weig
ocrserved in high-dose F. pups on days 14 and 21 gos
iznificant increases (p <0.0%3) in F. pup body weil
ocszerved at the lcw dose throughout the lactation

ard at the mid dose on days 1-7 postpartum. During
generatizn, pup kody weight in the high-dose gro
s-znificantly reduced (p <0.035) on days 7-.. EOStE
A =zignificant decrease (p <0.05) was also observed
midi-dose F, group on day ~ postpartun.

Ore control F. pup did nct have a tail. in
generatiscn, two control pubs had bent lateral tai
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TABLE 3. Absolute and Relative Liver Jeight Data for Rats Fed SAN 582 H for Two Consecutive Generations® -

Diatary Concentration (ppm)

Parameter 9 123 500 2000

P Seneraticn

3ocy weight £g) 15 w7 -19 275 421 273 393 267

Assolute liver weight (g) 13.58 12.10 13.29 12.41 *L.38 13.14 15.14** 14.38=*
zalative liver

waight (%) 3.28 4.35 3.35 4.48 3.42 & 75" 3.85** 5.39**
F-_Generation

Sody weight (@) 495 287 492 293 473 294 454%* 287
ansolute liver weight (g) 16.48 "2.93 15.8% 12.85 16.23 13.8C 18.08** 15,59

lalative lLiver

«<eight (%) 3.33 .53 3.21 4.39 3.43 4.89 3.99** 5.43%*

=~

2nat3 were extracted from study No. 201205, pp. 146-153.

*significantly different from contrals (p <0.05).

«rgignificantiy different from contrats {(p <0.01).
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REVIEWERS 'DISCUSSTION/CONCLUSION :

1.

Test Material Analvsis: Analysis of test materIsal
concentration, homogeneity, anc Stability revealed that =he
test material was adequately stable in feed uncsar
conditions of the study, the test diets were homcgeneous,
and actual concentraticns wers within acceptable range o>f
target concentrations.

Parental Toxicity: Significant, compound-relats

reductions in body weight and food consumption were
observed in P and F. males fed 2000 ppm. Absclute a=d
relative liver weights were significantly increased in bc<h
P and F, males and females fed 2000 ppm. No correspondin

microscopic changes were cbserved in the livers of hig=-
dose animals. Slight increases (6-10%) in absolute a~d
relative liver weight were also observed in mid-dose
animals, and relative liver weight was slightly increas
(3-4%) in low-dose P females and mid-dose F, males a-
females. However, although the increases in relative liv
weight appeared to be dose related, the increases were n
significant, corroborating microscopic changes were n
okserved in high-dose animals (histopatholcgic
examination of the livers from mid-dose animals was n
performed), and no other evidence of toxicity was seen
the mid-dose level. Therefore, the apparent dose-rela
increase in relative liver weight alone was not conside
to-be—anm-adverss esITesE ™ -
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Based on significant reductions in body weight and focd
consurption in high-dose parental males, and significar=
increases in absolute and relative liver welght in bo=-
high-dcse males and “emales, the parental NOEL and Loz
were 500 and 2000 ppm, respectively.

Reproductive Toxicity: No adverse effects on pregnanc~
rates, fertility indices, or length of gestation wer=
observed. Body weights of pups from the 2000~ppnm grous
were significantly decreased during the latter part c?
lactation, beginning on day 14 for the first generation ar=
day 7 for the second generation.

Reductions in number of implantations (data not shcwn) .
postimplantation 1loss, total pups/litter, and viabls=
pups/litter were cbserved in the high-dose group during th=
first generation. Although the number of implantations arz
postimplantation loss observed in high~dose animals wers=s

P
4=

30
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Guideline Series 34: Mutagenicity pes
EPA No.: 68D800Z5
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DATA EVALUATION RECORD
SAN 582H
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Mutagenicity Assay
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Dynamac Corporation Date: /-3-9/
e e 7 y — -
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Salmcnella

DATA I7ALTATICN RECCRD

®¥. Chem. No.:

le S.mbol:

1O

7]
o 3
R
'.J

2H.

0}

CHEMICAT: SAN 5

STU"DY TYET: Salmonella/manmalian activation gene mutation zssay.

MRID NUMBZZ2: 4129635-32.

SYNONYMS/Z2S NUMEER. None listed.

SPCNSOE: Sandcz Zreg Prctecticn Ccrp., Des Plaires, IL.

TESTING FLZILITYZ: Hazleton Labcratcries America, Inc.. Kensinmgton,
MD.
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STCMNIS) - Txecutive Summary: SAN S82H was evaluzated Izr the

al -o cause gene wutatisns in two independently perIorned

211= typhinaurium/manmcalian nicroscme plate Incorreraticn
ric:zv assavs. The six ncnactivated doses rangad Zrom 50 t3

.3, /z.ate, znd the six 359-activated doses ranged from .20 T2

-z /elaz=. Zcnczsntraticns 22,500 4g, plaze -/ =533
przcip.taTad, anz swogotexicity was apparent for the majcriTy <
strains ewrcosad =2 =he nhighsst neonactivated (5,500 ‘vlac ard
the nizhesz S%-zczivated 10,300 ug/plate) dcse. WAS
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Salmonella

~owevar, no acgpreciable lncrease in mutant cclonies of any strain
at an- dose either with or without S$9 activation.

sased on thess firdings, we assess that an appropriate range cZ
-ast =aterial dcses was evaluated, and that SAN 58zH was nct
—utagsnic in this test system. The study, therefore, fulfills the
zuideline reguirements for Category I, Gene Mutations.

MATERIALS

U

1. Test Material:

Name: S 382, technical

Descripticn: viscous, dark breown liguid

Lot Nco.od 3205

Puriti: 9..4%

Contaminants: Nct listed

Solvent us=a4d: C-methylsulfcxide (DMSO)

Other zcmments: The test material was stored at rocoo
tzmperature in the dark and fzrmed a soluticn
a= 200 —g/mL in DMSO. Solutions of the test
material were freshly prepared con the Zay sIf

- oEs e o T —— .
2. Contrzi Mazerials:

Negaz=ive: lcne ;

Solve:tﬁf;ra‘ concentration: DHMSC,50 ul,plate

Posi=zwve: lcnacti-vation:

Sodiuzm azi, 2.9 ug/plate TA100, TA1335

2-Ni=-oflucsrene _1.0 ug/plate TAS3, TAl338

ICR-.21 _2.0 wugs/p-ate TAL1537

Otherx:

Acti-raticn:
S-Am:noantaracene 2-anthramine) _2.5 ug/plate all strains.

>. Acti-ation: S99 derived Irom
% Arccler 1254 X induced X rat X Livex
phenokarzital noninduced mouse unz
nore hamster cther
otrher other
T2 59 li-ver hcmogenats was purxchased from an unspecified commercial
scurce.
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Salmonella
S9 mix compesition: Amourt/mL
Scdium pheschate zuffer 100.0 umol
Glucocse 6-phosphate 5.0 uznol
NADP 4.0 umel
MgCl, 8.0 umcl
KC1l 33.0 umol
s9 100.0 uL
4. ~est Orcanism Used: S. typhimurium strains
TA97 X TA98 X TA1Q0 TAl102 TALZS
X TA13Z53 X TAL1537 X TA1538; list any cthers:

Test organisms prcperly maintained? es.
Checked for apprcrzrizte genetic markers (ria ~utation,
R facter)? Zgs.
5. Test Comzound Cconcentrations Used:

a. Prelimirary cytotoxicitv assay: Ten doses (10, 3I.2,

66.7, 1C>, 333, &67, 1,000, 3,332, 6,570, and 1¢.2Z20

uﬂﬁzﬂéuuanwue;euexaluaLed.w1~h&or 1*ho 1t SS9 activazic

in 3. twohizuriunm strain TALOO. "Single plates wezrs
use3 per dcse per conditicn.

b Ini<ial ™Mu+-aticn assay: 3ix ncnactived doses "I,
1c- 307, .,000. 2,500, and 6,312 ug ‘plate) and 55X
Sg—-activat :d doses (lOO 5¢2, 1,620, 2,300, 5,000, 24
10,7200 .3/cate) were evaluated in all tester strairs

c. Cerirma—cry mutation assav: As zbove for the iniz:z=al
su-atior assay with and without S9 activation in 211

tes<er s=Zralins.

2, TEST PERFORMANCE:

1. Type of Salmcrneila Assay: X Standard rclate test
Pre-incubation {___) minutes
"prival®™ mocdification
Spot test :
Cther (describe:.

2. Protocci:
a. Plazing sroceduras: In ceneral, similar proced“res
werz usad cor =he preliminary cytotoxicity and ==o
muTation assays

Ui
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To tubes containing 2.5-nL volumes of molten tcp agar
100 uL. of an overnight broth culture <f th=s
appropriate tester strain and 50 uL of the agprcpriacts
test material dose, sclvent, or positive contrcls wers
added. For the S9-activated test, 0.5 mL of the S:=
cofactor nix was added to tubes containing 2.0 =L cZ
top agar: tester strains and test and contrcl
solutions were added as described. The contents c¢=Z
the tubes were mixed, poured over Vogel-Bonner ninimal
medium E, and incubated at 37°C for =48 hours. AT th2

end of incubation, plates either were immediatelw
scored for revertant colonies or were refrigerated arz
sucsequently counted with an automatic colony counter.
Means and standard deviations were determined for th=
mutation assay.

Evaluaticn criteria:

1) Assay validity: The assay was considered -walid
if the following criteria were met: {1} the

spontaneous revertants of each strair fell within

the_ reporting labaratory's acceptable range, anz
r2) all positive controls caused a "signifizant®
increase in revertants per plate compared £z &
respective sclvent control.

Fositive response: The test mnaterial wa
sidered positive if it caused a 22-fold in
in mean revertant colonies of strains TA%3
TA100 or if it caused a 23-fold increase in me
revertant colonies of strains TA1535, TALI337,
TA1538 over a minimum of three doses.

)

—~
-

"

REPORTED RESULTS:

1. Preliminary Assav: Ten dcoses ranging from 10 tc 12,3170
wg/plate +/-S9 were assayed for cytotoxic effects cn szra.n
TA100.

Moderate to siight compound precipitation was observed o=
plates containing the three highest test doses (2,32°
6,670, and 10,000 ug/plate -/-S9). Without S9 activatzicr,
no colcnies were seen at levels 26670 .ug/mL. At 33:I3
<g/plate -39, there was a slight reduction 1 The
5
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Salmonella

background lawr of growth, but revertant colonies cof
S. typhimurium TA100 were not appreciably lower than the
solvent control count. Our reviewers noted. however, that
the background czunts for TAl20 (47 =-S9 ani i3 -8%) wers
extremely low (i.e., =50% lower than exgected). In the
presence of S9 activation, the high dose was completely
cytotoxic. Lower than solvent control mutant colony ccunts
ware seen at the mnazlority of S9-activated doses =£6670
ug/mL, but the reductions were not clearly indicazive cf
cytotoxicity. 2Based on these findirgs, six nonactivated
doses ranging Zfrom 30 to 6,500 pg/plate and six S3Z-
activated doses ranging from 100 to 10,000 ug/platze were
selected for further =valuation.

Mutation Assavs: Results from the irst  trizal ares
cresented in Takle 1. As sihown, concentraticns higher than
1,000 ug/plate -/-S¢ (2,520 and 6,300 <« plate -39 and
2,500, 5,000, =nd 12,000 .g/plate =-S9) crecipitated. A
slight reducticn o©f <he &packground lawn of growth was
reported for all strains at the highest dose +/-59. At the
highest nonactivated dose (5500 ug/plate), ravertanc colcny
counts for all taster strains except TALS535 were recuced =s

n
the excepticn =% strain TA98, réduced revertant colonv
counts were seer at the highest S9-activated level {10,010
ug/plate) . Apcroximately 60% lower than control mutant
colonies of str=2in TAL537 were also roted 2T 2500 .3,/claze
-3% and 3000 ug 2lazts ~-89. Below thsse 1=

no cytectoxicity or muzTagenicity.

<compared-with-the-apprspriate.solvent contrcl values. Wiz!

minor differences in reslati-

from the confirmatcry assay wer
generally in gocd ement with the initial findings thz
+he high dose of 582H +/-S9 was cy=zotoxic 1n toie
majority of strains, tut nc evidence of a —utagenic effect
was seen at any dJcse with or without S9 actTivatizn
(Table 2).

Although there
cytotoxicity, rss
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Data presented in Tzble 2 also ccntain repressntative
results from the recezt trial conducted with strarn TAS3.
This portion of the ccnfirmatory assay was raspeated because
higher than expected scontaneous reversion fregquencies were

seen for straim TAS8. In general, these rasults compars
favorably with =he earlier findings and alss indiczte th=z
SAN 582H was ncT mutzgenic.
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TABLE 1 Representative Results of the nitial Satmonella typrimurium Mutagenic: Ty Assay witn SAN 582=
Revertants per Plarte of 3aciz—ral Tester
s9 . oa
Acti- Dose strain
Substance vaticno (ug/plate) TA1535 TA1537 TA1538 TA98 “4702
Solvent Control
Simethylsulfoxide - .- 8 =5 6 =2 42t 15 « 2 e s 72
- - 8+5 8 =6 4 2 6 25 = 7 3T« 2
Pasitive Controt
Szdium azide - 2.0 556 = 11 - - - S$$& = 4
2-Nitrsfliloren~e - 1.3 . - 218 £ 23 132 = 13 --
1IR-191 2.2 - 95 = 23 - - -
Z-Antnramine - 2.5 129 = 20 134 « 6 1072 2 45 1017 = 60 297 « 2Z
Test Material
SaN S22H - 1000° 93 621 322 105 $2 z '3
TTESIgY T T T T 2 o= 72 9l ‘T2
- Hollohd 2:3 8 =3 20 =3 25 :2 3T s oz
- 5000 $ 2 32 HAEIS 30 « 6 "2
~ 10,0007 62 6 =3 43 23+ 10 R
*Maang a~q grandard deviaticrs of zzunts from triplicate piates.

“Higmest roncrecinitating desz; rasults fer remaining cencentrations (50, 100, 50C, and 300 zg/plat

100, 300, and 2500 ug/ptate -59) did not suggest a mutaganic response.

:Hi;“est 3ssayed Zose; a sligz~t recuction "~ the background lawn of growt~ was reccrted for al. _-racr

this ievai 20t~ w~ith and wiz=out $% activation.
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spresentative Resulzs of tme Confirmatory Salmoneila syphimurium Mutagenicity As5aw w=itn SAN 324

Revertants per Plate of Zazcterial TeszIzr
strain®
39 -
Acti- Dese TA1535 TAI537 TA1538 Ta98° TAICT
S.ostarce vaticn (ug/ptate) .
Sc. sent Co~trot
- -- 1322 5«3 65 +3 ez S St ¢ 73
Dimezmylsu. foxide
- -- 12 =2 72 42 4 FEAE fug = 2
Pesitive Tonrrnl
Sczium zxvde 2.2 23 = 26 -- .- -- 5822 = -3
Z-witrofluorene - 1.3 - -~ 227 = 21 113 = 10 .-
121191 - 2.2 - 160 « 10 -- .- .-
I-aAthrzmine - 2.3 209 = 49 161 = 10 1196 + 11° 1912 = 185 1326 = 32
Tast Mare~ -3t
32y 582~ el EAE N 4oz PR 27 25 = "=
- 57 3% 3.1 gt SI i3 he 2
- fotaland LA 6 =1 23 35 =25 °35 = 7
- 5C22 T s b 5 =4 71002 2523 5Tz 8
- 10,2207 T 121 3.3 .- 8 S

wears ana standard deviations sf ccunts from triplicate plates.

“Ths 3353y ~as repeated with strain TAG2 because a ~igh sgontaneous reversigcn was seen. Srese~Tted “es.. 3 37%
iram che ~2peat assay With this strair.

nc-crecipitating dose; ~esuits ‘or ~emarni~g corcentrat ons (56, 00, SI3, ard 2513 .zspiate
- . 3

o2, 500, ang 2530 ugsolate -37) dig not s.ggest a mutagenic respense.

assayed dose; a slignt ~eductizn in tne bacxgrourd tawn of growth was resorigg or 3. 3173378

‘2vel both with ang w'thout 3% activatron.
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In contrast <o the negative test rmaterial results, all
strains resconded to the appropriate nonactivated or
So-activated positive control in koth the initial anrd
confirmatory analysis.

Based on the overall findings, the study authcrs concluded
that SAN 582H was not mutagenic in this test systen.

REVIEWER'S DISCUSSION/CONCLUSIONS: We assess that the study
was properly conducted and that the studv authors interpreted
the data correctly. In the presence or absencs of S9 acti-
vation, SAN 582H was assayed over an appropriate range of test
material concentrations. These included insoluk_.e levels and
a high dose that was cytotoxic in the majcrity of s+rains, with
no indication of a mutagenic effect in a wall-controlled study.

OUALITY ASSURANCZ MEASURES: Was the test performed under GLP?
YES . (A quality assurance statement was sigrned and dated
June 38, 1989.)

CRTEPPENDIX: ArTendix—A, Materials and Methods, CZI pp. k2e1G---
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Materials and Methods
CBI pp. 12-19
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Page is not included in this copy.
Pages (37} through / 72 are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.

Sales or other commercial/financial information.

7
7

A draft product label.
The product confidential statement of formula.
Information about a pending registration action.
¢ __ 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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IN VITRO MAMMALIAN CYTOGENETICS

CATA EVALUATION RECORD

Tox. Chem. lNo.:
EPA File Symbol:

CHEMICAL: SAN 582H.

STUDY TYPE: Mammalian cells in culture cytogenetic assay i=n
Chinese hamster ovary (CHO) cells.

ACCESSION OR MRID NUMBER: 415965-43.

SYNONYM/CAS NUMBER: None listed.

v P, 23 - PUNOR

SPONSOR: Sandoz Crop Protection Corp., Des Plaines, IL.

1
i

TESTING FACILITY: Hazleton Biotechnologies Corp., Veenendaal, Tns
Netherlands.

TITLE OF REPORT: SAN 582H in vitro Chromosome Aberration Assawy
Using Chinese Hamster Ovaiy (CHO) Cells.

AUTHOR: Taalman, R.D.F.M.

STUDY NUMBER: E-9428.

REPORT ISSUED: December 19, 1985.
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IN VITRO MAMMALIAN CYTCGENETICS

CONCLUSICONS Executive Summary: SAN 582H was evaluated for the
potential to 1nduce chromescome aberrations in Chinese hamster ovary
(CHO) cells over a nonactivated dose range of 10 tu 150 ug/:aL and
an S9-activated dose range of 150 to 500 ug/mL. Owing to severe
cell-cycle delay, the nonactivated assay was conducted with a
20-hour cell harvest: no delay was seen with S9 activation: hence,
a normal 10-hour harvest was performed. Cytotoxicity was apparent
at nonactivated doses of 125 and 150 ug/mL and at S9-activated
levels of 400 and 500 ug/mL.

aAlthough the study author stated that SAN 582H was negative in this
assay, we assess that no definitive conclusions can be rezched.
There is, however, sufficient evidence or suspected clastogenic
activity to classify SAN 582H as a presumptive positive. We base
this assessment on the increased incidence of chromatid-type
aberrations observed both with and without S9 activaticn and the
SLgnl;lcant effects uncovered when our reviewers reevaluated the
data using Fisher's Exact test (see Section C, Repor*ed Results).

Further, the unscheduled DNA synthesis (UDS) assay in primary rat
hepatocytes conducted with SAN 582H provided evidence of confirmed
genotcxicity (see Data Evaluation Record 337-I), which supports our
concern. that the . clastagenic . potential af.the test material was not

fully evaluated.

Since uneguiveocal dose-related UDS activity was seen only when a
narrow range of noncytotoxic levels of SAN 582H was exanined in a
confirmatory test, wWe assess that a similar apprcach should ke
employed in a repeat cytogenetic assay.

In addition to the issues raised above, there were no analvtical
data to support actual concentrations used in the study. Based on

the aktove considerations, we conclude that a definitive result was

not cbtained; therefore, the study does not satisfy Guideline
requirements for Category II, Structural Chromosome Aberrations.

Study Classification: The study 1is unacceptable and should be
repeated with a range of test material doses that extends well
below the cytotoxic dose. It should also be determined whe<zher a
narrow range of activity, similar to that reported in the UDS
study, exists. Additionally, test material characterization [i.e.,
purity, stability, and storage condition) should be reported.

Lo
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MAMMALIAN CELLS IN CULTURE GENE MUTATICH

MATERIALS:
1. Test Material:
Name: SAN 582H Technical
Description: Brown liquid
Batch No.: 8505
Purity: Not reported (Note: Batch No.

8605 wa¢

listed as 91.4% pure; see Data Evaluaticn

Record 337-I.)
Contaminants: Not listed
Solvent used: Dimethylsulfoxide (DMSO)

Other comments: Test material stability and

storace

conditions were not rerzorted. SAN 382H was
reported to be soluble in DMSO at 1 g/mI.
Solutions of the test material were preparszsd

in DMSO immediately prior to use.

2. Contrcl Matexrials:
Negative: McCoy's Sa medium supplementad with 10%
serun, glutanine, and antibiotics.

Solvent/final cqngent;a§épni“MDM$O/l%.

Positive: Ngonactivation (concentrations,

fetal ca’ls

solvent @

Mitomycin C (MMC) was preparad in distilled watsr
a= final concentrations of 0.905 and 0.01 ug,=L

(cvtotoxicity assay) and 2.5 and
{zytogenetic assay).

Activation (concentrations, so;vent)

1.0 upag, =Ll

Cyclc

phosphamide (CP) was prepared in distilled water

a= final concentrations < 15 and
(cytotoxicity assay) and 25 and
(zytogenetic assay).

3. Activation: S2 derived from
X Aroclor 1234 Pt induced X rat
phenobarbizal noninduced mouse
_ none hanster
other other

The 39 fraction was purchased from Litton 3iolcgical
Inc.

u

20 Kg /T 3
50 ug/ L
X liver
luwng

cther
Froducts=s,

0132




The compcsition of the S9 mix per mi of growth medium was'

A0R2735

MAMMAITAN CELLS IM CULTURE GENE MUTATIZSH

tollows:
NADP 1.5 mg
Isocitric acid 2.7 mg
S-9 15 uL
4. Test Compound Concentrations Used:

a. Pr=liminary cytotoxicity assay: Ten doses, ranging from
0.17 to 5000 pg/mL, separated by half-log dilutions, were
evaluated with or without S¢ activation.

b. CZi zogenetic assav:
z. Nonactivated conditions: A dose range of 5 to 153¢C
pg/mL was assayed with a delaved-cell harvest (20
hry) .
2. S9-activated conditions: A dose range of 25 to 500
ug/nlL was assayed with a normal-cell harvest
(10 hr) ;

Note: The intermediate doses evaluated undsr S9-
activated conditions could not be determined
by our reviewers kecause of the poor cuality
of the reproduced results.

Test Cells: The Chinese hamster ovary (CHC-WB1l) celis used
in this assay were originally obtained from Dr. <Sheldon
Wolff, University of California, San Francisco, CA. Prior to
use, the CHO cells were grown 24 hours in McCoy's Sa medium.

Proper.y maintained: Yes.

Cell 2Xine or strain pericdically checked for Myccplasma
contaminaticn? Not reportad.

Cell line c¢r strain periodically checked for Xkarvotype
stabiliity? liot reported.

[0)}
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MAMMALIAM CELLS IN CULTUREZI GENE ZIUTATICH

B. TEST PERFORMANCE:

¥.

Cell Treatments:

a. Cells e:posed to test compound for:
17 hours (nonactivated) 2 hours (activazed)

b. Cells exposed to positive controls for:
17  hours (nonactivated) 2 hours factivazed)

c. Cells exposed to negative and/or sclvent controls for:
17 hours (nonactivated) 2  hours [activaza=d)

Protocol:

a. Preliminary assayv: Prepared cultures, seeded at

0.75 x 10° cells/flask, were exposed with or without 59
activaticn to half-log dilutions of the *=est material
(0.17 to 5000 pg/ml), the negative centrol (culture
mediuym).. solvent ¢ontrol (DMSO), cr the pesitive centrols-

(MMC -S3, CP -S89 =+S9;.

In the ncnactivated system, cells were exposed fzr 2.5
hours to the test material; BrdU (1n uM) was added zo the
cultures, and incubation was continued fcr 20.75 aocurs.
Cell monolayers were washed, refed fresh complete mediun
containing BrdU (10 upM), and reincubated in the prasence
of 0.1 ug/mL colcemid for 3 hours. In the S9-activated
system, cultures were exposed for 2.25 hours without FCS.
After exposure, cells were washed twice, refed ccroplete
medium containing BrdU (10 uM), and reincukated fcr Z1.5
hours. Colcemid (2.1 pg/nL) was added, and cultures were
incubated for an additiocnal 3 hours.

After incubation, monolavers were visually examinad for
confluency; metaphase cells were collected by miItotic
shake-off. Cells were swollen in a hypotonic C.075-M
solution of potassium chloride and washed three times in
fixative (methanol:acetic acid, 3:1), and slides were
prepared. Estimation of cell-cycle delay was
accomplished by staining the cells using the mcdified
fluorescent-plus-Giemsa techniques of Perry ard Wolff

differential staining of sister chromatids. Nature

158.

1Perry, P. and Wolff, S. New Giemsa metr.od fcxr the
{1374) 2532:.56~

961



MAMMALIAN CELLS IN CULTURE GEWE HMUTATIC!

t

and Goto et al.2 Cultures were examined for the
percentage of first division (¥,), between first and
seccnd divisions (M,,), and beyond second division (>M;)
metaphase cells; the number of cells scored was not
specified. Based on the results, doses and harvest times
were selected for the cytogenetic assay.

Ccvtogenetic assay:

1. Treatment: Prepar?d cultures (in duplicate),
seeded at 1.5 X 10 cells, were exposed to the
selected test material doses, the negative coatrol
{culture medium), solvent contrel (DMSO), or the
positive controls (MMC -S9, CFP +59) .

In the nonactivated system, cells were dosed for
17 hours. cultures were washed, refed nedium
containing colcenid, and reincubated feor
approximately 3 hours. Under S9-activated
conditions, cells were exposed for 2 hours, washad,

r&fed ulturéd medium, and incubated for 8 hours.
Colcem.d was added 3 hours before the cultures were
harvested.

Metaphase cells were collected and fixed. Slides
were stained with 5% Giemsa.

2. Metaprase analysis: One hundred cells per culture
were scored for chromosome aberrations. Only 25 to
50 cells were scored from one of each positive
control dose level. Chromatid and isochrcmatid
gaps were counted, but not included, in the final
analysis; these data were, however, not presented
in the report.

3. Statistical methods: The data were compared to the
pooled negative (culture medium) and sclvent
controls at p <0.05 by the Chi-square test.

4. Evaluation criteria:  No criteria to establish
assay validity or a positive response Wwere
presented. The biological significance of the
results was evaluated relative to the overall
chromosome aberraticn frequencies, percentage of

2Goto, K., Maeda, S., Kano, Y., and Sugiyama, T. Factecrs

involved
Chromosoma (1978) 66:351-359.

in differential Giemsa-staining of sister chromatids.
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

= cells with aberrations, Dercentage cof cells with
>} aberraticn, dose-resgonse, and the twpa o©f
aberrations observed.

C. REPORTED RESULTS:

1. Preliminarv Cvtotoxicity Assayv:

The cytotoxicity assay was conducted with test dcses —angin
from 0.17 to 5000 ug/=Ll, separated Dy half-log dlluticns, in
rhe presence and absence of S9 activation.

Two range-finding assays were initiated; the first test was
aborted because of fungal contaminatzion, and the rssulzTs fro=
the second assay were used to set Zoses for the cytcgenetic
evaluation.

a. Without $9 actiwation: Comopound precipitatizn was

reported at -the -£wo highest doses (1670 and 20200 —gymlyy =

and no cells survived dosing =2t levels 2225.7 zg/mL
Marked reductions in mitotic cells and severs dep*=551oh
of cell-cycle kinetics were cbserved ax 50 ug/ml

(Table 1). Below this level, there was nc definitive
cell cycle delay. Based z=n these firnZings, the
nonactivated cytcgenetic assay was performed with 2 dose
range of S to 130 ug/mL and a delayed c=l —arves:t
(2G hours).

b. With SS9 activaticn: Compound precipitation was rsportec
at 1670 and 5000 ug/mL, anrnd complete cyrtotzoxicity
occurred at doses 2500 ug/mL. Zelow 500 ug/ml, thsere was
no avpreciable effect on <ce2ll cycling (Tazle 1):
accordingly, a dose range of 25 to 500 pz/mL with 2
normal 10-hour <cell harvest was selectsd £zr the
s9-activated cytcgenetic assay.

2. Cvtogenetic Assay:
a. Nonactivated results: Severe cyhotoxicity was reported

at the two highest nonactivated levels of Sal 58ZH (122
and 150 ug/mL). Accordingly, =etaphases harvested fron
cultures exposed to 10, 25, 52, 75, and 1C35 ug, mL -S8°%
were scored for chromoscme aberrations. Althougn there
were no significant .ncreases ‘Chi-square test) in the
percentage of cells with akerr tions, this valze was

higher than the rooled negativa control at 30, 73, anc
100 ug/nlL  (Table 2). Our raviewers also nzcted a2
relatively high incidence of chromatid breaks {14} at the
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MAMMALIAN CELLS IN CULTURE GENE MUTATION

high deose. Similarly, four complex aberrations (2 di-
centrics and 2 rings) were seen at 75 pg/mL, and one
complex (dicentric) and nine sinmple aberrations
{3 chromatid breaks and 6 double minutes) were scored at
the S50-ug/mL docse level. Our reviewers, therefore,
reevaluated the data using Fisher's Exact test, which is
generally considered to be the appropriate method for
statistical analysis of cytogenetic assay results.

As shown in Table 2, aberrations per cell were
significantly higher at 50 ug/mL (p <0.03) and 100 ug/nL
(p €0.001). In addition, our reviewers noted that the
combined percentage of cells with aberrations (i.e.,
total number of cells with aberrations divided by total
number of cells scored and multiplied by 100) presented
by the author for the highest nonactivated dose (4.1%)
was incorrect. Recalculation of the available data
indicated that =<he actual value was 4.6%. Both wvalues
were analyzed by Fisher's Exact test; it was found that
4.6% cells with aberraticons was significant (p <0.03) and
the 4.1% value was borderline nonsignificant.

Based on the reevaluation of the data, our reviewers
concluded that there 1is adegquate evidence of suspect
clastogenic activity induced by nonactivated SAN 382H.

BT sYCAcEivated restlfs: T In the presence of $9 activation,
cytotoxicity was reported for the two highest doses (400
and 5C0 ug/mL). Metaphases were scored from cultures
exposed to four doses (150 to 400 ug/nlL); the actual
zoncentrations £ the twe intermediate doses could net be
determined owinz to the poor gquality of the presented
results. Nonsignificant (Fisher's Exact and Chi-square
tests) increases in the percentage of cells with aberra-
tions were cobserved for all treatment groups (Table 3).
OQur reviewers =again noted increased fregquencies of
chromatid breaks, and a significant (p <0.0%) increase in
the number of akerrations per cell for the 400-ug/mL doss
group.

Based on the overall findings, the study author concluded that SAN
Z82H is not clastcgenic in this test system.

D. Reviswers' Discussion/Conclusions: We disagree with the study
author's conclusion that SAN 582H is not clastogenic in this
test system. Although =he results are not conclusive, there is
sufficient evidence to classify SAN 582H as a presumptive
positive. We based this assessment on the increased incidence
of chromatid-type abkerrations both with and without S9
activation, and the significant effects uncovered when the data
were analyzed by the Zisher's Exact test. In addition, the
findings from the unscheduled DNA synt'iesis assay in primary rat

12 - 0208
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MAMMALIAN CELLS IN CULTURE GENE MUTATION
o

hepatocytes conducted with SAN 5823 (see Data Evaluation Regord
337-I) clearly demonstrated that the test material was genotoxic
and that UDS activity occurred over a narrow range of test doses
that were well below the cytotoxic level. We assess, therefpore,
that a definitive conclusion as to whether SAN 582H is a
clastecsn can be reached only by repeating the cytogenetic assay
with a range of test doses that extends well below the cytotoxic
dose. It should also be determinsd whether a narrow rance of
activity, similar tc that reported in the UDS study, exists.

E. Qualitv Assurance: Was test perZformed under GLPs? Yes. (a
quality assurance statement was signed but not dated.)

F. CBI Aprendix: Appendix A, Protccel CBI pp. 13-21.

14

203




APPENDIX A

Protocel

{CBI pp-

13-21)

108235 &

0205




DIMETH ENAMID _RiN 2o1M-93

Page is not included in this copy.
Pages 2/0 through Z2!% are not included.

The material not included contains the following type of
information:
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Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
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A draft product label.
The product confidential statement of formula.
— Information about a pending registration action.
.ﬁi; FIFRA registration data.

The document is a duplicate of page(s) .
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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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DATA EVALUATION RECORD

Tox. Chem.: bo.:
EPA File Svmbol:

CHEMICAL: SAN 582H.

STUDY TYPE: Unscheduled DNA synthesis assay in primary rat hepato-
cytes.

MRID NUMBER: 4115965-44.

SYNONYMS/CAS NUMBER. None listed.

SPONSOR: = Sanuoz Crop Prctection Corp., Des Plaines, IL.

TESTING FACILITY: Hazletcn Laboratories America, Inc., Kensington,

MB:& .. . e 2 emame N em e - e o mem—ena. 2 A s

TITLE OF REPORT: >Mutagenricity Test on SAN 382H in the Rat Frimary
Hepatocyte Unscheduled DNA Synthesis Assay.

AUTHOR: M.A. Cifcne.

STCDY NUMBER: 10767-0-4427. -

REZORT ISSUED: November 7, 1989.

CONCLUSION(S) ~ Executive Summary: Eight doses of SAN 382H ranging
from 0.025 tc 10 ug/mL were evaluated in the unscheduled DNA
synthesis (UDS) assay. Higher concentrations were not scored for
UDS owing to severe cytotoxicitv. Results indicated that doses
ranging from C.1 to 10.0 ug/mL did not iInduce a genotoxic response
in primary rat hepatocytes. However, increased net nuclear grain
zcunts and increased percentages of nuclei with 26 grains were seen
at the two locwest assayed levels (0.025 and 0.05 ug/mL). The
assay, therefcre, was rereated using 15 doses ranging from ¢.01 to

3
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5¢ ug/mL. Owing to high cytotoxicity at >10.0 ug/mL, the levels
scored for . UDS were 0.1, 2.25, 1.0, 2.5, 5.0, and 10.0 ug/mnL cf the
test material. Survival for the scored treatment groups ranced
from 76.3% at the high <dose =5 98.1% at the low dose. Slizht
increases in both parametars ussd to measure UDS activity were seen
at 2.5, 5.0, and 10.0 ug/mL. However, a clear dose-related
increase in net nuclear grains and in the percentage of nuclel with
>6 grains, which exceeded the resporting laboratory criteria for a
positive response, were cbserved at 0.1, 0.25, and 1.0 ug/mL. It
was noteworthy that the increase in nuclear grains at 1.0 ug/mL
{21.05 net nuclear grains) was higher than the positive control
{19.01 net nuclear grairs for .1 upg/mL 2-acetylaminofluor=ne).
additionally, the increas=d percentage of nuclei with 26 grains for
1.0 wcg/mL SAN S82H (92.7%) was only slightly lower than the
positive control (94.7%). Althcugh the deciine in UDS activity at
concentrations higher than 1.2 ug/mL would be consistent with a
cytotoxic effect, neither the average cytoplasmic grain counts nor
the percent cell survival at levels >1.0 ug/nL indicated
cytotexi¢ity. We conclucde, therefore, that SAN 582H was genctoxic
in this test system and that TIS activity occurred at doses well
below the cytotoxic level. Since the results are unecuivocally
positive and positive resconses are rarely reported for this assay,
we further assess that this finding is highly.significant.and ceuld . -

nave implications for other gsnetic toxicology assays perfcrrad
with SaN 58ZH. Based cn =—ne evidZence cf a clear positive resconss,
e cznclude that the study f£ulfills Suideline reczuirements Sor
Tategcry III, Other Mutacenic Mechanisms.

Study Classification: The s=zdy 1is acceptable; SAN Z82H is a
zonfirmed positive in the primary rat hepatocyte UDS assay.
RECCYMMEMDATIONS: Since a <dcse-related positive resconse was
Zemenstrated for this ts=7t mazTsrial at concentraticns well below
zytotoxic levels, it s reccmmended <that all other genetic

—oxicology assays conduczted with SAN 382H be carefully raviewad
with these findings in m>nd.

A. MATERIALS:

1. Test Material:

Name: v SAN £382ZH, technical

Description: Dark Drown ligquid

Lot No.: 3605

Purity: 31.4%

Contaminants: Mot listed

Solvent used: Dimetrnvlsulfcxide (DM3O)
4
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Other comments: The test material was soluble in DMSC at

- =124 mg/mL. Solutions of the test
material were freshly prepared on the day
of use.

2. Indicator Cells: Primary rat hepatocytes were obtained by
the in situ perfusion of the livers of adult male Fischer
344 rats weighing 226.6 to 260.5 g and purchased from
Harlan Spraque-Dawley, Inc.

3. Control Substances: DMSO at a final concentration of 1%
was used as the solwvent control, and 2-acetylaminoflucrene
12-AAF) at 0.1 pg/nil was used as the positive control.

A

Medium: WMEI: Williams' Medium E supplemented with 2 mM
L-glutamine and antibiotics; WME+: As above with 10% fetal
calf serum.

B. STUDY DESIGN:

=-.-1.,--Cell Preparation: e mmmewer e mmme s e -
a. Perfusion technigue: Livers were perfused with Hanks'

balanced salts containing 0.5 m4 EGTA and HEPES buffer,
pH 7.2, for 4 minutes and with WMEI containing 5C to
100 unitsy/nl ccllagenase for 10 minutes. Livers ware
excised, placed in culture dishes containing WMEI and
collagenase, and mechanically dispersed to release the
hepatocytes.

b, Hepatgccyte harvest/culture preparation: Recovered
cells were centrifuged,éresuspended in WME+, countsad,
and aliquoted (0.5 x 10 cells/3 mL WME+) ontec plastic
coverslips. The cultures were placed in a humidified,
37°C, 5% €O, incubator for a 1.6~ to 1l.8-nhour
attachment period. Unattached cells were removed;
viable cells were refed with WMEI zand established as
mcnolayer cultures.

2. Dose Selection: 1Initially, 15 concentrations of the test
<aterial (0.1 to 500 ug/mL in Trial I and 0.C1l to 50 ug/mL
in Trial IZ) were assayed. When the viability estimate was
obtained (20.7 to 21.2 hours after treatment initiaticn),
at least six of these doses were chosen for analysis of
nuclear labeling, starting with <£he highest dose =that
resulted 2n a sufficient rnumber of survivors with intact
morpholecgies and prcoceeding to successively lower doses.

-
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EDS_Assay:

Treatment: Five replicate monolayer culzures wers
exposed to the selected doses of the test materiai,
negative control (DMSO), or positive control (2-AAF)
for 18.3 to 18.9 hours in WMEI containing 3 uCi/mL
fH]thymidine. Treated =nonolayers were washed twice
with WMEI; +two of the five replicates for =each
treatment group were used to determine cytotoxicity.
These cultures were refed, reincubated, and monitored
for cytotoxicity at 20.7 to 21.2 hours posttreatment by
trypan blue exclusion.

UbS _slide preparation: The remaining cultures were
washed with media containing 1mM thymidine. Tresated
hepatocytes, attached to coverslips, were exposed to
1% sodium citrate for =10 minutes, fixed in acetic
acid:ethanol (1:3), dried, and mounted.

Preparation of autoradiographs/grain developrent:

Slides were coated with Kodak NTB2 emulsion, dried for
7 to 10 days at 4°C in light-tight desiccated bcxes,

- developed in Xodak D-19, fixed, stained with Williams®

modified hematoxylin and eosin, coded, and countsd.

Grain counting: The nuclear grains of morpholegiczally
normal calls (530/coverslip) for each test dose and
negative and positive controls were counted
microscopically. Net nuclear grain ccunts <were
determined by subtracting the average cytoplasmic grain
count of three nuclear-sized areas adjacent to =ach
nucleus from the nuclear grain count of each cell.

Evaluation Criteria:

a.

Assay validity: For the assay to be considered vazlid,
the following criteria must be satisfied: (1) herato-
cytes recovered from the perfusion step and monolayer
cultures used for the assay must show 270% viability:
(2) the negative or solvent control should have net
nuclear grain counts of -5.0 to 1.0, and <£10% of the
cells should contain 26 grains/nucleus; (3) the
positive control must demonstrate the sensitivity of
the test system to detect UDS; (4) data must be.
obtained from at least two replicate cultures/dose:; and
(5) the highest dose must show cytotoxicity, the limit
of solubility, or reach the maximum reccommended dose
for this assay (5 mg/mLlL).

6 0224
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Positive response: The assay was considered positive
if: (1) the increase in the mean net nuclear grain
count was 26 grains/nucleus over the negative control
value after subtraction of the concurrent negative
control value, and/or (2) the percentage of nuclei with
>6 grains exceeded 10% of the negative control
population after subtraction of the concurrent negative
control value.

B,

REPCRTED RESULTS:

Two trials of the UDS assay were performed with 15 doses
ranging from 0.1 to 500 pg/mL (Trial 1) and 0.01 to 50 ug/mL
(Trial 2). The report indicated that concentraticns 2250 ug/mL
were insoluble in culture medium. The results of the
individual trials were as follows: '

1. Trial 1: The study author stated that levels of SAN 582H
>10 ug/mL were severely cytotoxic. At 10 pug/mL, 84.2% of
the cells survived treatment; therefore, hepatocytes

- _exposed to 10, 5, 2.5, 1.0, 075, 0.1,70.05,7dnd 0.025 pg/mL"~ ~

were scored for UDS activity. The net nuclear grain count
and the percent of nuclei with 26 grains was not increased
compared to the concurrent solvent control at doses ranging
from 0.1 to 10 ug/mL SAN 582H. However, as shown in
Table 1, increased net nuclear grain counts and increased
percentages of nuclei with 26 grains were scorad at the two
lowest assayed levels (0.05 and 0.025 ug/mL). The increase
in the percentage of nuclei with 26 grains at 0.025 ug/mL
{33%) exceeded the reporting laboratories positive response
criterion for this parameter (219.3% higher than concurrent
solvent contrcl). Based on these findings, a repeat assay
was performed.

2. Trial 2: For the repeat trial, a narrower range of 15 test
material concentrations (0.01 to 50 pg/mlL) were assayed.
The authors stated that levels >10 ug/mL were severely
cytotoxic; accordingly doses ranging from 0.1 to 10 ug/nL
were scored. As shown in Table 2, percent surviwval ranged
From 76.3% at 10 pg/mL to 98.1% at 0.1 ug/mL. All scored
doses induced an increase in net nuclear grain counts and
~he percentage of cells with 26 grains/nucleus. Increased
net nuclear grain counts, which exceeded the reporting
laboratory’'s criterion for a positive response (i.e., 6.3
nuclear grains) were counted at 0.25 and 1.00 pg/mL. The

0225



esentanive Results of the Unscheduled DNa Synthesis Rac Hepar

ich SAN 582H: Trial I
Percent Average
Survival Average Percent
(21.2 Average Yet Sucliedl
hours Cytoplasmic Nuclear wich
Cells post- Grain Grain > 3
Treatment - Dose/mL Scored exposure) Count? Counz? “rains?
Solvers Contre’
Dimechylsulfcxide 1% 150 100.0 11.19 0.47 7.3
Positi-re Conc%:l
2-Acezylamino- _
e o Elucrene 0.1 ng 150 —~b38. ~ 10.8L. - -.13.32°. 33.3° -
Tesg YMazevial )
SaN Z37H 0.923 =z 150 TT.h 11.02 2.39 32
0.05 ugz 150 79.3 9.10 1.58 153
0.10 ng 150 87.5 12.09 -1.19 2.7
10.00 ug* 150 84.2 13.15 -2.00 3.2

‘Average

not be analyzed.

“Fulfills reporzing laboratory’s criteria for a positive effect (i.e.,

=]

‘Highest concenzrations scored for UDS activity; higher levels were severely cwzotoxic.

rains and/or 219.3% of nuclei with 26 grains).

value Zor triplicate coverslips, except the 10.0- ug/ml dose group: one slice coul
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7 Results of the Unscheduled DNA Svnthesis Raz
wich SAN 382H: Trial II

Hepatocvte Assay

vug

Percent Averigc
Survival Average Parcen:
(20.7 Average Net Nuclei
hours Cytoplasmic XNuclear witch
Cells post- Grain Grain > 5
Treatzant Dose/mL Scored exposurs) Count? Counctz? Graing?®
Scivent Tsonrrol
Zimechy_sulfoxide 1% 150 100.9 10.73 0.30 6.7
Zositive Zontrsl
Z-Acety_zamino- ) ) _—
== -=flyorernz 0.7 ug 150 77781 T OLETIT T 7T o19.01° iy
s=sg Maszsrial
TAN 38I= 9.17 ug =1 98.1 10.22 s.0% -5 OF
0.22 ug 130 90.2 9.61 8.74° RS I i
L.C2 ug 15¢ 86.1 13.32 21.037 32.7¢
2.3% ug 130 93.0 11.7% 2.59 22.7°
5.02 ug 130 96.0 11.8C 6.73 3.3
10.02 pg 150 76.3 8.24 5.895 9.9

trzrage value for triplicacze coverslips.
‘F._fills reporting laboratsry’s criteria for a positive effecc (i.e., >6.30 nez nuclsav
zrains and/or 216.7% of nuclei with 26 grains).

0227
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Percentage of cells with 26 grains for the 2.5-, 1.0-,
0.25-, and 0.1-upg/mL dose groups also exceeded the minimum
increase required to conclude a positive response. It was
noted that the response induced by 1.0 ug/mL SAN 582H was
equivalent to thée response elicited by the positive
control, 0.1 ug/mL 2-AAF. At higher concentrations of SAN
582H, UDS activity decreased:; however, the values for 5.0
and 10.0 ug/mL were higher than the solvent control.
Although the decline in UDS activity suggests that
cytotoxicity occurred at levels >1.0 ug/mL, neither the
average cytopliasmic grain counts nor percent survival
indicated that a cytotoxic effect was responsible for the
jecline.

3ased on the cverall results, the study author concluded
“~hat SAN 582H was active in the rat primary hepatocyte UDS
assay.

REVIZWERS' DISCUSSTION/INTERPRETATION HOF ~-STUDY RESULTS: - -~

We assess in agreement with the study author that SAN 582H was
genctoxic in this test systen. The initial evidence cf UDS
activity was confirmed in the second trial. We further assess
#hat the demonstration of a dcse-related effect at concen-
trations well below cytotoxic levels may have implications for
other genetic toxicology assays performed with SAN 582H. Since
cur reviewers have rarely seen an unequivocal positive response
in this test system, we consider this finding to be highly
significant. It appears that the genotoxic response is not
correalated with the cytotoxic effects of SAN 582H. The author
stated that "the unusual toxicity curve appears to be a
property of the test material and not due to problems with the
study." This suggests that genctovicity may occur only within
a rastricted dose range. We conclude, therefore, that all
genetic toxicolegy assays performed with SAN 582H should be
carefully reviewed with these considerations in mind.

CUALITY ASSURANCE MEASURES: A guality assurance statement was
signed and dated November 7, 1939.
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CHEMICAL: SAN 582H; 2-chloro-N-(2,4-dimethyl-3-thienyl)-N- 2-
mechoxy-l-methylethyl) acetamide.

T.MATERIAL: Unlabeled SAN 532H and SAN 582H labeled wit
,in pecsition 3 of the thiophene ring were used. : The
-ytical-grade unlabeled test material was 99.8% pure, and
T-"CTSAN Z32H had a specific activity of 157 uCi/mg and a
an-ocne"‘cal purity of >99%. The structure and radiclaktel
csition {(*) of [-"CISAN 3532H are shown belcw:

v [

A

'U (AR

* N\‘//\\c'

0
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CONCLUSIONS:

A. Single low and single high oral doses of [‘“C]SAN 582H and
a.single low oral decse of [““CISAN 532H following repeated
low oral doses of unlabeled compound were readily absorked
ind’ eliminated by male and female rats. Elimination of
radicactivity was essentially complete within 3 days afrer
dosing, and more than 90% of the -‘C dose was excreted in
the urine and feces or urine, feces, and bile within 7
days. The %total fraction cf radiocactivity eliminated was
independent of sex and dose. However, females excreted
more of the radioactive dose in the urine (47 to 63%) and
less in the feces (26 to 48%) than males (about 30 anrd 62%,
respectively). In addition, urinary levels of -“C were much
higher for high-dose rats (62 to 63% of the dose) than for
all other groups (31 to 53%), indicating possible satura-
tiocn of biliary excretion in the high-dose animals.
Recovery cf 75 to 32% of a single cral low dose of 10 ng
Y'CISAN 3 g in the kile demonstrated that the primary

route of eliminatiosn of <thes parent compound and its

SAN S82H was extensively metatolized by all groups within
the first 3 days af:zer adrinistration of the -°'C-labeled
test materizl. Less than 2.3% of the C dcse was recovered-———m————-e

as unchanged parent compound, and 22z nmetabolites, 21 zf
whizh were found in both the urine arnd feces, were identi-
Zied. The 22 merabolites plus unchanced SAN 582H accounted
for approxinately 22 to 32% of the orally administer=d
radicactivitzy; no metabolite accounted for more than 3%
. cf zhe “C dcse, and most represented less than 2% (free and
zonjugated forms comkcined). Ar additional 18 to 20% of =h

srally administered radicactivity was excreted as "polar"
and/or conjugated material <that was not characterizad
further, and approximately 18 <o 29% was extracted but not
definzable. Essentially all cf the urinary radioactivity
was extractable, but up tc 12% of *“he “C dcse remaired
zound to the feces.

on the kasis of the metabolites identified in the urine ard
leces, the primary metabtclic pathways fcr SAN 582H invcl-e
zlutathione cconjugation via d:i:splacement of the chlorine
atom followed by (1) breakdcwn of glutathione to mercaptu-
ric acid or (2) hydrclysis cf the thio bond of the mercap-
tan, which is then nethylated ard oxidized to the
nethvisulfcxide and rmethylsulfore. ~dditional matcr
metzkeclic reactions include DJ-demezhylation of the 2-
Tethoxy-l-methylethyl nolety to ferm a 2-hydroxylatad
croduct and oxidaticn of the Z-methyl group on the this-
chene ing *to prcduce a nydroxymethyl. Dimerizatizn,

cyclization, and hydrcxylatien at the thiol also cccur

0241
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fcllowing hydrolysis of the glutathione conjugate. Other
minor pathways for SAN 582H involve direct biotransfer-
mation reactions such as reductive chlorination, oxidation
of. the sulfur on the thiophene ring to form a sulfoxide,

oxidation of the 2- or 4-methyl group on the thlophene
‘##ng, -and cyclization and hydroxylation of the thicl.

Qualitatively, the metabolic pathways for SAN 582H appearad
tc be independent of sex and dose. Quantitatively,
saturation of the glutathione conjugation pathway may have
cccurred at the higher dose.

B. Classification: [Core Supplementary) U necag tnble -Wu)-n(-"'

This study provides supplementary information on the
metabolism of SAN 582H in male and female rats for all
trezatment regimens required by EPA (Guideline 85-1): single
lcw, single high, and repeated low oral dosing. The study
dces not meet EPA requirements, however, because between 51
angd 78% of the *'C dose was not identified or was character-
‘ized only as polar material. Information on tissue -°C
distribution and retention also was not included in this
report but was part of another study (see footrnote 2 of

(

This DER). The study could be wupgraded through the
inclusion af (1) _tissue distribution/retention data - and-————
ccmplete chromatographic results; (2) dose selection

gu-lonale, and (3) further identification of metabclites,
cr at least an explanation as to why more of the excrerad
material was not identified.

Items 8 through 10--see footnote 1.

11. MATERTIALS AND METHODS (PROTOCOLS):

A. Mazerials and Methcds:

1) [“C]SAN 582H (katch No. 1, synthesis No. RA683),
labeled in position 3 of the thiophene ring, had a
specific activity of 137 uCi/mg and a radiochemical
purity of >99%. Unlabeled analytical-grade SAN S82H
was 99.8% pure (analysis No. 20278).

23 Male and female wa'WIS* rats (purchased from Madorin,
Switzerland) were used. Information on body weights,
acclimatization gzeriod, and feed/fasted state of the
animals at the time of dcsing was nct given.

‘Only items appropriate to this DER have been included.

BEST AVAILABLE CORY
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3) Information on the preparation of the dosing soluticn
. was not provided.

This report describes the isolaticn, identification,
and quantification of the metabolites of [*C]SAN 5324
in the urine, feces, and bile cf rats used in a
previcusly conducted pharmacokinetics study.~ Five
experiments were conducted. Groups of six males and
six females were assigned to one c<of the following:
(1) the low~-dose group, in which animals were given a
single oral dcse of 10 mg {**C]SAN 3582H/kg: (2) the
high-dose group, in which rats received a single oral
dose of 1000 mg [*“C]SAN 582H/Kg; (3) the repeated-dose
group, in which rats were given a single oral dose cf
10 mg unlabeled SAN 582H/kg/day for 14 days followed by
a single oral dose of 10 mg [*'CISAM 3532H/kg on dav 15:
or (4) the intravenous (iv}-dose group, in which
animals received a single injecticn of 12 ng [-"CISAN
332H/kg. A fifth group of six bile duct-cannulated
rats (three/sex) were given a single oral dose of 10 ng
[*"C13AN 3582H. kg.

Urine, feces, and bile were collected for 7 gdays_(168
" Reurg) afteyY administration of the radioclabeled test
material. Since excretion of **C by all rocutes -was
essentially ccmplete within 72 hours after dosing,
excreta collected ketween 0 and 72 hours pos.lcsing
were rcooled separately by sex for each experimen<.

3) a. Aliquots cof acidified "'pH 2 to 3), pooled urine
sanples from all but ¢the bile duct-cannulated
animals were desalted on an Amberlite XAD-2
cslumn. Befcre use, the XAD-2 resin was kept in

methanol cvernight, passed thrcugh a fritted glass
filter, washed several times with deionized water,
added to the column, and rinsed with dilute
(0.1 N) HCl. After the acidified urine was added,
the column was washed with dilute HCl and eluted
with methanol; the washings and eluate were
analyzed for -°C content by lizuid scintillaticn
ccunting (LSC).

The methanolic eluate was ccncentrated, and the
remaining aguecus soluticon was transferred to
a separatory funnel, <JZiluted with water, and

‘Schweitzer, A. SAN 532H: Adsorption, distribu%ion, and excretion
in rats after single and nultiple doses of ~°C SAN 582H. Urpub-
tished study perfcrmed by Sandecz, Lzd., Basle, Switzerland,

ebruary 1983. |
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adjusted to pH 7 using dilute (1 N) NaOH. The
transferred material was extracted twice wit
dichlorcmethane: the remaining aqueous phase was
adjusted to pH 2 using 1 N HCl and extracted as
before.  Extracts were combined by pH, dried over
anhydrous sodium sulfate, and concentrated. The
concentrates were transferred to 10-mL flasks and
diluted to volume. Alicuots cf the dichloromethane
extracts and the remaining agueous phase were
ccunted.

The aqueous phase was neutralized to pH 7 with
NaOH, divided, and 1lvophilized. The powdered
material was dissolved in sodium acetate buffer
(0.1 M, pH 5.0}. One reccnstituted sample was
incubated with f-glucuronidase and arylsulfatase
for 24 hours; the other sample was held under the
same incubaticn condizions but was not trzated

with enzymes (control:. After 1incubation, the
samples were diluted wizth water and extracted with
dichlorcnethané (three times at pH 7 and then
three times at pH 2). The extracts were ccncen-

trated, and aliguots c¢?Z the organic extracts and

-the-- agueous-phase were -anatyzed for He-TonTEnT
The anount of enzyme-nydrolyzed metabolites was
calculated from the difference in the radioactive
cantent cetween the treated and control samples.

The aguezsus phase remaining after dichloromezhane
extractizn of the enzyme-hydrolyzed urine samp:ie
was treated with 3N MNacH and stirred for 72 nour
at 1%0-C. The sample was then neutralized wizh
1N HCl, the precipitatad material was f{liltared
and the remaining naterial was washed twice wi
water. The filtrate was extracted with dichli
romethane at pH 7 and pH 2, and the extracts w
assayed for radiocactivity wvia LSC. Matari
remaining in the filter was air dried and weighe
aliquots were ccrbusted and then counted.

s

0
Loy O gt

< =D

Aliquots of the aquecus phases remaining =after
enzymatic or chemical nydrolysis were acetylated
and methylated and analyzed for ~'C content.

Methods used tc process the urine of bile duct-
cannulated rats were nct described.

Agueous suspensions of nomogenized feces frcm all

rats were centrifuged: the supernatant was
collected, and +the grecipitated material was
resuspended in wmethancl and homogenized. The



homogenates were filtered, and the filter cake was
extracted twice with methanol. The combined
methanol extracts wer2 concentrated; and- the
remaining agueous material was added to - tRre
supernatant collected after centrifugaticn of the
homogenized feces. Aliquots of the extracts were
analyzed for *‘C content. Extracted feces were air
dried and weighed: aliquots were ccrbusted gricr
to counting.

The aquecus extracts were extracted with dichlors-
methane three times at pH 7 and three times at
pH 2 as described for methanolic eluates cf urire.
Extracts were ccmbined by pH, dried with anhydrcus
sodium sulfate, and concentrated. Aligucts of the
dichloromethane extracts and of the remaining
agueous phase were assaved for radicactivity.

The extracted aqueous phase was treatad wizh
3N MNaCH, stirred for 72 hours (100°C), neu+tralizaid
with 1N HCLl, and processed as descrived for =he

agueous fecal extracts (immediately

paragraph} . Aliguots of the extracted
feces were hydreolyzed under the same conditions.
Before extractizsn, the neutralized sanples were
filtered, and the filter cakes were air dried,
combusted, and analyzed for *“C content by LSC.

c. Methods <for the partitioning, enzvmazic
chemical hydrolvsis, and ‘‘C determination of
samples were the same as for those c¢f
collected {from all but the bile duct-cannul
animals, with the fclleowing exception: fzor pa
tionirng, aligucts of bile sanples were f
diluted with water:; samples %then underwent :
series of three extractions with dichlorchethane,
first at pH 7 arnd then at pH 2.

)
€

o

[SINASEVERD SIS )
(T (F gt by b

(IR (VIS B

d. Appropriate measures were taken tc dotermine
counting afficiencies and to nonitor c¢olor
guenching during assaying cof radicactivityv.

Structural characterization of metabolites of SAN 53:2H
was done using urine freom high-dose rats. The netabo-
lites in high-dose urine were separated via chromatc-
graphic methods [preparative thin-layer ligquid chrcma-
tography (TLC) and high-performance liquid chreocmateogra-
phy (HPLC) | and characterized by spectroscopic methods
fnuclear magnetic resonance (NMR) and mass spectrometry
(MS) 1. Pricr to =these analyses, high-dose urin
samples were pooled and extracted as described -

N

o (Y

o
N




enzyme-hydroiyzed urine sanmples

NNR?S

{secticn (3)(a) of ==

section (3)(a) of this DER. Methanoligc extracts were
concentrated, and the agueous concentrate was extract=4
with dichlorcomethane at pH 7 'arnd pH 2. The remainirg
aqueous phase was hydrolyzed with B-glucuronidase a-~d
arvlisulfatase ard then extracte as described fzr
DER; . These extracts were -
veluime fcr separat

[=}

=z

ccncentrated
ion by chromatographic methods.

to a s=al

Extracts weres applied to s.lica gel TLC plates an=
developed in various solvent systems (Table 1). Scots
and bands were scraped fronm tne TLC plates anZ
extracted with methanol. The extracts weETE
concentrated and used for further seraration by TL:Z
and,’or T reverse-phase HPLC. After the separaticn
sters were <Compieted, fracticns wers concentratsd.
app_ied =To 2 prewashed siliza gel TLC plate, ars
devealored. Metapolites were eluted <Trom the platss
using an Zluchren apparatus.
Characterization of metabcl' te structure was oktainsz
by Tourler tra"sf:rw NMR (3 MHz): Srior tc analys:is.
sanoikes - rerse 4 csolved'“lﬁ deldterccHIS-SESER, . 202
tetramezhvlsilans was added as an intarnal standar:s.
Fast atcr bomrardiment (FAB) mass spectrometry was used
¢ ~erifv mcleczular ion mass, zard eleczTron impact =7
was  uss £z confirm strucuvres sn  the kasis <=7
Irazgnentztion. T2r FAB, sampl=as were dissclved i~ =
< lycerire or J-nitrcbenzylalzchol matrix and tn=-
fox riad with Xenon aten Spectrometrv data cbtai-=z
< the nmetzcclites were comparsd wizTa spectral <z3t:x
z syntnesized reference ccrmrpounds - agpendix A)
2uallitative and quantitative =analvsis ¢f SAN FII=
metziclites rresent in urine, fa2z2s, ard pile invel-sz
nixIng extracted excreta sanmples with & soluticn of =z
refzrence standards and applving the nixture tc T1LC
claTes. A twc-dimensional (2-0) TLC systen was used =32
tdentify compounds corrsspending tc unchanged parsrc=
comgound z2nd T2 metabolites M1, M43 thrcugh M15, ard #I:
thrzugh MM22; ;1a:es were develc ed %wlce with sclwva-z
syszTam 5 ‘diethyl ether:dichlicz ne:methancl:iz—~
monzam nodroxide {(23%  aguesus on), 32:30:°
"/v /v and thsn twice wiz 2Nt system Ll
dichloromethane:methanol: forniz F8:2:0.5 v/
Ae;asol;-:s M2 and M15 ~dentified S
Zne-dimensiornzl "TLC using 2 : sclvent syszTs~
!sgcl7ent systsn :, diethvl stheaer: acetate, 3C::z 7T
i 727 mezacclites MiT, ML2 ™ 19, TLC pilazss
‘ers deve_sped n one direction with szlvent systerd L2
‘dizhlcrcocmetnana:methancl:acer .z ac.d, TRYT3T
o7y, Fadlzaczive spots on TLC plzatzs were detectz:



UG LN

TABLE 1. TLC Solvent Systems Used for the Separaticn and
Isolation of Urinary and Fecal Metabolites of Rats
Dosed Ora&ly with SAN 582H
solvent | composition
system
n?_:..
sS 1 disthylether
ss 2 diethylether - ethyl acetate; 70 : 30 (v/v)
SS 3 diethylether - ethyl acetate; 50 : S50 (v/v)
SS 4 diethylether - methanol 3 95 ¢ 5 (v/v)
ss 5 diethylether - dichloromethane - methanol; 60 : 35 : S (v/v)
SS 6 cdiethylether - dichloromethane - methancl - smmonium hydroxyde
(25 X aquecus solution); 50 : SO : 1 : 1 (v/v)
ss 7 ethyl acetate - n-hexane; 70 : 30 (v/v)
Ss 8 ethyl acetate - methanol - formic acid; 95 : § : 0.5 (v/v)
1SS 9 ethyl acetate - methanol - formic acid; 90 : 10 : 1 (v/v)
$S 10 dichlotomethane - methanol; 95 : 5 (v/v)
1 ss 11 dichloromethane - IZQS;Joi‘Z forhit’acid; 98 : 2 : 0.5 (v/v)
|
j ss 12 dizhloromethane - methanol - acetic acid; 70 : 30 : 0.5 (v/v)
Scurce: CBI Taklie 10, CBI p. 41.
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using photographic metheds: spots of unlabeled
reference material were visualized with a UV lamp (234
nm) and/Jt by spraying <the plates with a mixture of
4-dimethylaminobenzaldehyde and sulfuric acid in zn
aqueous iron (III) chloride solution. Radiclabeled
metabolites were quantified by scanning the TLC plates.
For samples analyzed by 2-D TLC, the entire plate was
scanned:; for other samples, only one line (i.e., cne
sample) was scanned at a time. . Data were analyzed
using the software package NSCAN. SN

3. Protocols: A prc:-ocol was not included with this report.

REPORTED RESUITS:

A. [**CISAN 582H was readily aksorbed and eliminated by all
ocrally dosed rats (Tables 2 and 3). Elimination <f
radicactivity was essentially complete within 3 days after
oral dosing for all groups, accounting for apprcximately 25
to %1% of “he ‘'C dose. Within 7 days, approximately 89 to
96.3% of the *C administered was recovered from the urine
and feces ’‘Table 2) or urine, feces, and bile (Takle 3) of
these animals. The iv-dosed rats excreted approxirately 80
~to 33 and 36 to 88% of the *“C dose in the urine and feces

within 3 and 7 days postinjection, respectively (Table 2).
‘Urinary levels of **C were somewhat lower fcr high-dose rats
than for =ther animals during the first 24 hours after
compound administration. _Urinary elimination of radiocac=

“tivity was higher in female rats (47 to 62% of the -°C dose}
~man 1in male rats (31 to AZ%) (excluding the rile duct-

—arnulated animals): fecal 1levels of radicactivity, in
rurn, were lower in females {26 to 48%) when ccmpared with
males (30 =5 62%) (Table 2). Urinary eliminaticn cf£ *‘C was

highest in high-dose animals 762% males; 63% females); lcw
and repeated-dose animals excreted approximately 232
fmales) and 48 tec 53% (females) of the 'C dose in the

urine. Mcst of the radioactivity eliminated by iv-dosed
famales was recovered from the urine (49% of the -‘C dosa
T yersus 37% in the feces): in contrast, the urine and feces

of iv-dosed males contained acproximately 31 and 36% of tha
radiocactivity administered, respectively. Biliary excre-
tion of radiocactivity was high, accounting for 82 and 733%
of the C dose given %o nales and females, respectively,
at 72 hours after ccmpound adnministration (Table 3).

tH

“"CISAN S$32H was extensively metabelized by rats.
wenty-two metabolites plus unchanged parent compcund were
iated from the excreta of high-dose rats:; all but ore
cal metabolite M22) were found in both the feces and the

[ = L

Yy orn Ut
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Approximately 90 to 98% of the urinary radiocactivity (29.5
to 59.2% of the **C dose) and 59 to 82% of the fecal
radicactivity (19.2 to 47.1% of the dose) were recovered
following the initial methanol extraction. The lcwest
eXcreta recoveries (59 and. 65%) were for the feces of
iv-dosed animals. Between 18 and 41% of the fecal *C (5.1
to 19.1% of the !¢ dose) was nonextractable follcwing
treatment with methanol; 1.7 to 12.5% of  the fecal
radiocactivity (0.5 to 4.2% of the *C dose) remained bound
following chemical hydrolysis and subsequent extractions
with dichloromethane. Table 8 gives extraction recoveries
for orally dosed rats.

Urine and feces contained both free and conjugated metabo-
lites. For all experiments, the amount of free extractalble
metabolites (at pH 7 and pH 2) in the urine accounted fcr
14 to 20% of the *“C dose given to males and 22 to 32% <f
that administered to females (Appendix Tables Bl to B4;.
The amount of conjugated metabolites (including both
glucuronides and sulfates) recovered from the urine was
dose and treatment dependent. Animals given =ither a
single or repeated low dose (i.e., 10 mg/kg) of SAN 582H
eliminated about 3% (males) and 10% (females) of the
radicactive dose in the urine as conjugates within 72 hours

after cOmpound administration (Tables 4 and 7). High-~dose
males and females excreted approximately 23 to 24% of the
1“C dose in the urine as conjugates (Table 6). The primary
metabolites recovered from the enzyme-treated urine <
these animals were M5 (which represented about 6 o 7% =
the *C dose), M1/M7 (about 5%), M2 (about 3%), Ml4 (a:c

proximately 2 to 4%), and M16é (about 1 to 2%). M17, a
mercapturic acid metabolite, accounted for approximately 2
to 4% of the radiocactive dose. Chemical hydrolysis cf

enzyme-treated urine samples released only 1 to 2% of the
administered radiolabel, and of the *C in the remaining
agueous phase (7 to 9% of the dose), approximately 7 and
30% consisted of mathylated and acetylated metabolites,
respectively. Up to 16% of the '“C dose, as extracted frcm
the urine, was not identified, and an additional 11 tc 13%
ccnsisted of polar fractions that were not further charac-
terized. Trace amounts of the **C dose (<0.5%) were nct
extractable.

In'contrast with urinary metabolite profiles, the amount =%
free extractable metabolites in feces (pH 7 and pH 2) was
higher in males (16 to 30% of the *“C dose) than in females
(10 to 23.5%) and was lower Ior high-dcse males and ferales
(15.6 and 10.2%, respectively) when compared with cther

22
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TABLE 8. Distribution of Radioactivity in the Urine and Feces (0-72 Hr) of Rats Given Orat Joses

of {~*Z3SAN 58242

Percent of ¢ pogse Administered as:

10 _mg/kg (single)b 1000 _mq/kg (singie)b

10_mg/kg (~2reatea)®

Fraction Males Females Males '~ Females Males Females
Excractable
icdentifiea
Srine 9.48 21.9 28.5 33.8 8.5 26.0
feces 16.2 12.5 7.6 5.6 13.1 11.2
Tstal 25.6 34.4 36.1 39.4 21.6 37.2
Not identified
<rine 9.4 9.2 6.1 1n.7 1.0 12.6
Seces 12.7 13.4 8.7 6.3 18.6 3.8
“atal 22.1 22.% 26.8 18.0 29.6 22.4
Polar Frac:iqns
mine 7 3.6 12.0 15.0 4.7 2.4 1.2
Taces o *S.1 T8 6.9 7.3 ‘4.6 5.
o Tzoral » - 2 4 20.% . 2L.% 22,0 27.40 1Z.8
TeTstl Extractable
Ztine 32.4 4o 1 59.6 60.2 31.9 49.8
faces 44.0 33.5 23.2 19.2 6.3 27.5
Tsotal 5.4 77.5 32.8 79.6 8.2 77.4
Ncrextracezble
.~ine J.4 3.5 a9.1 0.1 3.4 2.4
Saces 19.2 1.3 5.7 5.1 2.t 2.5
“otal 10.6 1.3 5.8 5.2 12.5 2.9
Tot2l Excration
-~‘ne 2.8 O] 59.7 60.3 32.3 30.2
‘eces S4.2 Le.3 28.9 26.3 58.% 37.1
“zral 87.0 89.4 88.4% 84.6 30.7 37.2

doracared by the reviemers.

Zach znimal ~sceivec z single oral dose of 10 2r 1000 =g :ZQC!SAN 5824/%g.

1*sISAN 582H/kg =n zay 15.
Zach s3lue ‘3 the =ear of six ~3ts.

Sourz2: (B! Tables Z°, 23, and 24, (31 zp. 52, 34, arc
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animals (20 to 30%, males; 13 to 23.5%, females) (Appendix

Tables B5 to B8). Between 6 and 19% of the extractable
fecal radivactivity was not identified; an additional 5 to
15% was "polar" material. The amount of nonextractable

radicactivity in the feces accounted for 5 to 21% of the **C
dose for all animals and was lowest (<6%) in high-dose
rats. Chemical hydrolysis of the remaining aqueous phase
and of the remaining fecal material yielded between 4 and
10% of the administered radiocactivity. Excreticn of conju-
gated metabolites in the feces was minimal for all groups,
accounting for <2.5% of the *C dose administered. Major
fecal metakolites included M13, which represented about
1.5 to 2% of the 'C given to low-dose rats; M16, which ac-
counted for 2 to 4% of that administered to all animals:
and M1/M7, which accounted for approximately 2 to 5% of the
radiocactivity given to low- and repeated-dose rats. Most
octher fecal metabolites represented £1% of the administered
radiolabel.

Between 11 and 16% of the *C dose was initially extracted
from the bile (CBI p. 32); an additional 32 to 36% was
conjugated, and approximately half of this consisted of
glucuronide and/or sulfate conjugates of SAN 582E (Appendix
Takle B9). A large amcunt of the radicactivity in the bile
(i.2., 48 to 51% of the '*C dose) was "polar" material, and
6 to 11% was extractable but not identified. Only 2 small
fraction of the administered radicactivity (<1.3%) was not
extractable.

Between 1 and 2% of the test material was excreted un-
changed, primarily in the feces (Tables 4 to 7;.

STUDY AUTHCR'S CONCLUSTIONS/QUALITY ASSURANCE MEASURES:

A. Single low, single high, and repeated low cral dcses of
SAN 582H were readily absorbed and eliminated by male
and female rats. Elimination of radiocactivity was
essentially complete within 3 days after dosing with
‘“c-labeled test material, and more than 90% of the *°C
dose was excreted in the urine and feces c¢r urine,
feces, and bile within 7 days. The total amount of the
radiclabel eliminated was independent of dose and sex.
However, orally dosed females excreted more of the
radiocactive dose in the urine (47 to 63%) and less in
the feces (26 to 48%) than males (31 to 62% and 30 to
62%, respectively. 1In addition, urinary levels of ¥C
were much higher for high-dose rats (62 to 63% of the
tctal dose) than for all other groups (31 to 53%),
indicating possible saturation of biliary excretion in
high-dose animals (see additional discussion below).
Recovery of 75 to 82% of a single oral dose of 10 mg




[**C]SAN 582H/kg in the bile demonstrated that the test
material and its metabolites were excreted primarily
via the liver.

L o SAN 582H was readily and extensively metabolized by all
animals. In addition to small amounts (£2% of the **C
dose) of unchanged parent compound, 22 metabolites
combined accounted for apprcximately 40% of the
radioactivity administered. An additicnal 20%
consisted of several extractable but unidentified
metabolites, and the remaining 20% was described as a
mixture of very polar plus conjugated metabolites that
were not further characterized.

The major metabolic pathways for SAN 582H involve
glutathione conjugation followed by (1) gamma-
glutamyltransferase transpeptidation and N-acetylation
of the resulting cysteinyl derivative to form mercaptu-
ric acid (metabolite M17) (Figure 1) cor (2) hydrolysis
to the mercaptan, which is further netaboclized toc the
intermediate PL 26-88 by S-methylation:; to metabelite
M21 by cyclization and hydroxylation: or to M22 by
dimerization (Figure 2). The S-methylated intermediate
PL 3%-R2 appears to undergo O-demethylation to form the
nydroxy.ated metabolite M1:; PL 36-88 may also be oxi-
dized to the sulfoxide M13 (Figure 3). Further
metaboiism of M12 involves oxidation »f the 2-methyl
group on the thiorhene ring to form the hydroxymethyl
metabclite M16; O-demethylation to M2 followed Ly
oxidaticn to the hydroxy-sulfone metabolite M14 and
subseguent oxidation to the carboxylic acid M19: cr

seee o mme e o s—moidation  to tHe Tsulforne M10, wHIEhT Tmay, 1n  cturn,
undergo O-demethylation to M14 and subseguent oxidation
tc M19 (Figure 3). The study author suggested that the

S-methvl group on me®abolite M1 is oxidized to the
sulfox:de M2, which is then oxidized to metabolites M1i
and M13 as descrited above; the methylethyl moiety on
M1 is oxidized to carboxylic acid (Figure 3).

The minor metabelic pathways cf SAN 3824 involve direct
breakdown of the parent compound. The predomilnant
reactions include (1) demethylation t2 netabolite M7
(Figure 4) and (2) oxidation of the 2- or 4-methyl
groug on the thicphene ring to produce metabolite M5
and the proposed intermediate PL 77-83, respectively
(Figure 5). Cyclization of metabolit= M7 results in
the formation of M9, which, 1in turn, undergoss
hydroxylation to produce M15 (Figure 4): denydraticn of
the newly hydroxylated ring of M15 gives M8 (Figure 4).
Cyclization of PL 77-88 and M5 results in metaboclites
M20 and M6,; respectively (Figure 5).
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Additional minor pathways for the metabolism of s
582H involve hydrolysis, 1i.e., replacement of tha
chleorine by a hydroxyl group to produce Mli; direct
oxidation of the sulfur in the thiophene ring <o
produce the unstable sulfoxide, metabolite M4:; arg
reductive dechlorination to M3 and subsequent demethyl -~
ation to M12 (Figure 6).

The study author concluded that, in general, tha
metabolic pathways for SAN 582H were independent of sex
and dose. However, glutathlone conjugation appeared to
be significantly higher in low-dose animals than in
high-dose rats: the ratio of the amounts of thse
identified metabolites formed via glutathiore
cornjugation versus by direct transformation of tu-
parent compound was 2:1 for the high-dose group and 4:

for low-dose animals. The lower ratio for the high-
dose group was attributed to possible saturation cf
glutathione conjugation at the 1,000-mg/kg dose level.

B. A quality assurance statement, signed and dates
November 16, 1989, and a statement of compliance wit=z
Good Laboratory Practices (SLPs), signed and datez
November 13, 1989, were included in the report.

14. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

This_ study provides -Supplementary. information—op—the———~ -
metabolism of SAN 582H in male and female rats for all
treatment regimens required by EPA (Guideline 85-1): singls
low, single high, and repeated low oral dosing. A;thouc:
the study author reported that all major metabolltos wer
identified, between 61 and 81% of the !*C dose was nc-
identified or characterized, and data supporting ths
statement that +this fractlon of the dose consisted <2
primarily minor polar and/or conjugated metabolites wer=
not presented. The absence of these data and the inabilit-
to characterize up to 30% of the radiocactive dose that was
extractable may indicate inadequate methodology. The
report would be strengthened and the conclusicns bettex-
supported through the inclusion of complete chromatographiz
results.

Orally administered [!“C]SAN 582H is readily absorked arnz
extensively metabolized by rats. Elimination of radiocac-
tivity was essentlally complete within 3 days after deosing.
and the primary route of elimination, based on bile duc=
‘cannulation studies, was via the liver. As noted by ths
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FIGURE 6. Proposed minor metabolic pathways for SAN 852H in rats.

Source: CBI Figure 1f, CBI p. 62.

0263




00

20

285

study author, the total amount of radiolabel eliminated was
independent of dose 1level, dosing regimen, and sex.
However, orally dosed females tended to eliminate more of
the !'"C administered in tne urine (47 to 63%) and less in
the fzces (26 to 48%) than males (31 to 62% and 30 to 63%,
respectively). 1In addition, although urinary elimination
of radioactivity by high-dose rats was somewhat slow during

e first 24 hours postdosing, these animals elimjirated
fmore of the total dose (i.e., 62 o 63%) in the urine'than
all other groups (31 to 53%) within 72 hours after compound
administration. These data suggest that biliary excretion
of SAN 582H and its metabolites may have been saturated in
females and following administration of the high dose (1200
mg/kg) to both males and females.

On the basis of the metabolites identified, the data
presented support the conclusions of the study author that
SAN 582H is extensively and essentially completely metaco-
lized, and that the primary metakolic pathway for SAN 32zH
involves glutathione conjugation foliowed by breakdown of
the glutathione conjugate via the mercaptu-ic acid pathway
or hydroliysis of the thio bond of the mercaptar (which is
then methylated and oxidized to the methylsulfoxide =znd
methylsulfone) . Overall, this study was classified as
supplementary. R

Items 15 and 16--see footnote 1.
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APPENDIX &

Reference Standards
for SAN 582H Metabolites
(CBI Table 9, CBI pp. 33~40) .
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APPENDIX B
Distribution of Free and Conjugated ;
Metabolites in the N
Urine, Feces, and Bile

(CBI Tables 12-20, CBI pp. 43-51) -
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