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THE RFD/PEER REVIEW MEETING FOR PIRATE AND BUTRALIN WILL BE HELD ON JULY 1
IN RCOM 817 FROM 10:00 TO 12:00. PIRATE WILL BE DISCUSSED FIRST FOLLOWED

BY BUTRALIN.

4il§ll: This is a new chemical that requires RfD, carcinogenicity and
' developmental toxicity assessments. - Mutagenicity studies have
been given to Nancy McCarrqll for review.

Additional -issues: The chemical reviewer also requests the
ALRECORD Committee reassess the carcinogenicity issue

TH EFFECTS DIVISIOND the rat and adequacy of neurotoxicity

SCIENTI DATA RE EWStudies (rat) in the light of brain lesions
o g§;§§3m2§36¥‘ observed in the subchronic feeding and

oncogenicity studies in mice.

’
/

Butralin: This is a non-food use RED chgﬁical with a limited data base. -
Butralin requires RfD and developmental toxicity assessments.
Mutagenicity studies have been given to Nancy McCarroll for

review.
K. Baetcke Pirate:
W. Burnam ‘ ) :
M. Copley . Reviewer: M. Copley
K. Farwell Section Head: G. Reddy
G. Ghali _
M. Yoannou Butralin:
N. McCarroll
G. Reddy , . Reviewer: S. Gross

E. Rinde ‘ Section Head: J. Stewart
H. Spencer ' .



CHEMICAL: PIRATE

DER STUDY TYPE - DOSE LEVELS NOEL LEL
# (mg/kg-day) (mg /kg-day)
1. | 2-YR FEEDING/CARCINO RAT (1994)| 2.9 (Male) 15 (Male)

Q, 60, 300 & 600 ppm

M: O, 2.9, 15 & 30.8 mg/kg/day

3.6 (Female) 18.6 (Female)

97.5 mg/kg/day

F: 0, 3.6, 18.6 & 37 mg/kg/day [Acceptable]
2 | 80-WK FEED/CARCINO MOUSE (1994)| 2.8 (Male) 16.6 (Male)
0, 20, 120 & 240 ppm 3.7 (Female) 21.9 (Pemale)
M: 0, 2.8, 16.6 & 34.5 mg/kg [Acceptable for Carcinogenicity Study
F: 0, 3.7, 21.9 & 44.5 mg/kg (83-2); Supplementary for Chronic
Toxiclity (83-1) due to missing c¢linical
chemistry & urinalysis data, & absolute
organ weights were measured on only 10
mice/sex/dose at terminal sacrifice.
3 | 1-YR FEEDING DOG (1993} 4 (Male) 8.7 (Male)
0, 60, 120 & 240 ppm 4.5 (Female) 10.1 (Female)
M: 0, 2.1, 4 & 8.7 mg/kg/day . _
F: 0, 2.3, 4.5 & 10.1 mg/kg/day| [Acceptable]
-4 | 2-GEN REPRODUCTION RAT (1994)| 5 (Systemic) 22 (Systemic)
0} 60, 300 & 600 ppm S {Reproductive) 22 - (Reproductive
0, 5, 22 & 44 mg/kg/day [Acceptable)
- 5 | DEVELOPMENTAL TOX RAT (1993) | 25 (Maternal) 75 (Maternal)
0, 25, 75 & 225 mg/kg/day 225 (Developmental)| -—-- (Developmental
[Cofe grade guideline
6 | DEVELOPMENTAL TOX RABBIT (1993)| 5  (Maternal) 15 (Maternal)
0, 5, 15 & 30 mg/kg/day 30 (Developmental)| --- (Developmental
[Core grade minimﬁm]‘
7 | 90-DAY FEEDING RAT (1993) | 24.1 48.4
0, 150, 300, 600, 900 & 1200
ppm
0, 11.7, 24.1, 48.4, 72.5 &

[Core grade guideline]




DER STUDY TYPE - DOSE LEVELS NOEL LEL
# (mg/kg-day) (mg/kg-day)
3 50-DAY FEEDING DOG {1993} 4,23 ' 6.1
0, 60, 120 & 247 ppm

0, 2.16, 4.23 & 6.1 mg/kg/day

[Core grade minimum]

The ‘247 ppm dose was based onc concentration of test material in the die
of 300 ppm (Day 1-14), 240 ppm (Day 15-25) and 200 ppm (Day 25—93).

0, 100,
6 hours/day,
(94.5% a.i.)

400 & 1000 nmg/kg
5 days/week,

9 | 90-DAY FEEDING MOUSE (1994)| 7.1 (Male) 14.8 (Male)
0, 40, 80, 160 & 320 ppm 19.3 (Female) 40 (Fenale)
M: 0, 7.1, 14.8, 27.6 & 62.6
. mg/kg/day -
F: 0, 9.2, 19.3, 40 & 78
wg/kg/day [Acceptable]
- 10 | ACUTE NEUROTOXICITY RAT (1994)]| 45 . | 90
0, 45, 90 & 180 mg/kg via {Unacceptable - Study can be upgraded t
gastric intubation Acceptable if adeguate historical contr
FOB data are provided]
11 | 1-¥R NEUROTOXICITY RAT (1994) | 2.6 (Male) 13.6 (Male)
0, 60, 300 & 600 ppm 3.4 (Female) 18.0 (Female)
M: 0, 2.6, 13.6 & 28.2 mg/kg [Core grade supplementary & does not
satisfy guideline requirement for a
F: 0, 3.4, 18 & 37.4 mg/kg/day neurotoxicity study (82-75S) in rats.
The study may be upgraded, provided the
sponser submits a summary of results of
all of the neurotoxicity positive contr
studies. ' .
12 28-DAY DERMAL TOX‘RABBIT (1924) | 1000 -
0, 100, 400 & 1000 mg/ky
6 hours/day, 5 days/week : _
(33.3% a.i.) [Acceptable)
13 | 28-DAY DERMAL TOX RABBIT (1993)| 100

400

[Acceptable]




Pirate*
. BP: American Cyanannd Co. (Alert* Pirate*)
Identification

'EXP. CODE NUMBER: AC-303630, CL-303630 (American Cyanamid.

Co.).

CODE NUMBERS: CAS 122453-73-0. _

Chemistry ' L
COMPOSITION: Pyrrole compound: (IUPAC): 4-bromo-2-(4-chlo-,
rophenyl)-1-ethoxymethyl-5-triflucromethylpyrrole-3- carbonotrile.
(CAS): 4- bromo—Z-{-i-chlorophenyl) -1-ethoxymethyl)-5- (tnﬂuorometh- :
yl)-pyrrole-3-carbonitrile. . _

. ‘Br . /I,CN ' ‘ o
CH,-OC-Hs l

Achonste

‘ACTION: Insecticide, m1t1c1de Broad spectrum contact and stomach
poison.

- USE: Cotton, vegetabies mtms and omamentals

FORMULATIONS: Suspenswu concentrate.

Registration Notes

J.8. Not vet reglstered

Environmental Guidelines

SOLUBILITY: 0.12 ppm in water.

Safety Guidelines '

SIGNAL WORD:; WARNING (Pirate*); CAUTION (Alert*)
TOXICITY CLASS: II (Pirate*); I1I (Alert*).

TOXICITY: Tech (Rat): Oral LD, 441 mg/kg (male); 1152 mg/kg {female).
PROTECTIVE CLOTHING: Wear respirator, eye goggles gloves and
apron. Launder clothes before reuse.

" HANDLING AND STORAGE:PRECAUTIONS: Do not store below

32°F. Do not get in eyes, on skin, or clothing. Avoid breathing vapor or
mist. Harmful if inhaled. Wash thoroughly after handling with soap
and water. Store in secure, dry, well-ventilated area away from chil- .
dren, livestock, and food - products Do not store in direct sunlight or
heat. Keep away from sources of 1gmt10n and protect from exposure to
fire and heat.

PRODUCT/WASTE DISPOSAL: Do not contaminate water, food, or

" feed by disposal.

Emergency Guidelines
FIRE EXTINGUISHING MEDIA: Use water, alcohol foam, dry chem-

“ical, or carbon dioxide to extinguish fires. :
' FTRST AlD: Eyes, flush with pleaty of water. Skip, wash with plenty

of soap and water, Call a physician if irritation persists. [ngestioq, call
a physician or poison control cedter. Drink 1 to 2 glasses of water and
induce vomiting by touching back of throat with finger. Do not induce
vemiting or give anythmg by mouth to an unconcmus person. Inhala-
tion, remove o fresh air.

EMERGENCY TELEPHONE NUMBER: 201-835-3100 (American
,Cyanamid Co.).
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IV. Toxicology Profile

— - — — —
Guideline #

pt‘o’a,-jr@..®

Updated: 05/15/96

Btudy Identification and

Results

I

Classification
Teachnical
a1-1 Acute Oral Toxicity in Rets Lo., {95% C£.1) = 441 1196 - 832) mg/ky, males
MRID#: LD, (96% £.1.} = 1152 mg/kq. famales
42770207/42884201 LD, (95% C.l.) = 826 (274 - 1086) mg/kg, combined
Study £T-0417 o :
7/201882 TOXICITY CATEGORY: I, based an most sensitive sex
Pirats « Tachnical
Acceptable
81-1* Acute Oral Toxicity - Rats n an acute oral 1oxicity study (MRID 43482824), groups of 5 albine

MRID#; 43492824
American Cyanamid, USA
Reporté: A94-38.01;
06/14/94

Metabodite - AC 303, 368
Accaptahle

rats/eex {Csl:CD{SDIBR strain] were given single oral doses of AC
303,268 Technical (purlty 100.3%, Lot Na. 8979:44B) a1 7.8, 15.6,
23.4, 31.25, 82.8, 125, or 250 mg/kg. The test substance was
delivered in an aqueous solution of carboxymethyl celivlose (0.5%, wiv);
thera wera no vehicle controls. Animals were obsarved for clinical signs
and mortality for up to 14 days postdosing.

Oral LD, Malez = 27.0 mg/kg
Fermnales = 29.4 mgfkp
Combinsd = 28.7 (16.8-30.7) mghkyg (95% cLy

AC 303,268 Technical is classified a8 TOXICITY CATEGORY | based an
the LDy, for both saxes.

Mortality {1-8 hours postdasing) occurrad in 39/40 animals tested at
31.25 mg/kg and sbova. Clinical observations included prostrate with
or without hind legs extended, increased aonvity when aroused,
writhing, and protruding testos. In general, surviving animals showed
no clirical signs and no treatment-related effect on body weight
throughout the 14-day observation period; one surviving animal dosed at
31.25 mg/kg exhibited progtration with hind legs extended, but returnad
to normal within 24 hours. Gross necropsy of decedent animals
revealed pronounced striations of the'muscle tissue, snd tonus. Less
prevalent abnormalities included dark and/or mottled liver, and
sslivation. Gross necropsy of animals sacrificed after 14 deys revealed
no visible lesions.

This acute oral study is classified acceptable, and satisfies the guideline

reguirement for an acute oral study {81-1} in the albiao cat,



Guideline ¥

Study Wentifioation and
Cisssification

Acute Oral Toxicity - Rats
MRID#; 43492825
American Cyanamid, USA
Repornt#: AS4-70;
08/14/94

Metabollte - AC 303,094
Acceptable

Mortality oceurred in one male rat at 4 days postdosing and in one i

-traatrment-related effect on body weight wae observed in 14.day

Results

fn an acuta oral toxicity study, groups of & albino rats/sex
{CH:CD(SDIBR strain) were given single ors! dosns of AC 312,084
Technical (purity 96.3%, Lot No, AC BB98-87A) et 5,000 mgfkg {limit
doge). The test substance was delivered in an aqueous solution of
catboxymethyt cellulose (0.5%, w:v); there were no vehicle controls.
Animals weare observed for clinical signs and mortality for up to 14 days
postdosing.

Oral LD, Males = 5,000 mg/kg
Females = >5,000 mg/kg
Combinsd = >5,000 mgkg

0

AC 312,094 Technical Is classified as TOXICITY CATEGORY [V based |
on the LDy, in both sexas. |

female ot & days. Clinical obgervations were fimited to decreased
activity in male rats, which subsided by 24 hours postdosing. No

survivors, and gross hecropsy of decedent and animals sacrificed after
14 days revealsd no visible lesions.

This acute oral study is classifisd scceptable, and éaﬁeﬁee the guidsline
requirament for an acute oral study (81-1) In tha albino rat.

81-1+

Acute Oral Toxicity - Rats

MRID#: 43492826
Amarican Cyanamid, USA
Report#: AS4-215;
08/11/94

Metabolite - AC 312,250
Acceptable

in en acute oral toxicity study, groups of 5 albino rats/sex

{CH:CD{SD)BR strain) were given single oral doses of AC 322,250
{purity 88%, Lot No. AC 9014-37A) at 1,250 (females only), 2,500
{females only), or 5,000 mg/kg. The test substance was delivered in an
aqusous solution of carboxymethyl cellulose {0.5%, w:v); there were no
vehicle contrals. Animals were observed for clinical signs and mertality
for up to 14 days postdosing.

Orsi LD, Males = >5.000 mg/kg
Famales = 2500 {15871-3954) mg/kg {95% C.1.)

AC 322,250 is olassified as TOXICITY CATEGORY Il based on the LDy,
in femeles.

in male rats, one death occurred st 3 days postdosing. (n female rats,
mortality ecourred from 8 hours to 6 days postdosing’in 7/10 animals
tested st 2,500 and 5,000 mg/kg. At 1,250 and 2,500 mg/kg (females
only], both decedent and 14-day survivors exhibited no clinical signs
throughout the 14-day study period. At 5,000 moikg, the major clinical
ohsarvation in both sexas was diarrhea, which generelly subsided in
rmales by 24 hours postdosing; ohe female rat also exhibited dacraased
actlivity, ptosis, and diuresis prior to daath, No treatment-related effect
an hady weight was observed in 14-day survivors. Gross nacropsy of
decadent animels revealed a low frequency of dark aplaen, distended
stomach, and test material- and gas-fillad stomach. Gross necropsy ot
animals sacrificed ‘after 14 days revealed ne visible lesions.

This acute oral study is classifled accaptable, and satisfies the guidaline
requirement for an acute oral study (31-1} in the albine rat.




Study identification and
Classification

Acute Oral Taxicity - Rats
MRID#: 43492827
Amarican Cyanamid, USA
Reaport#: A94-252; ’
10/20/94

Mestabolite - AC 325,195
Anceptable

Reaults

In an acute oral toxicity study, groups of 5 albino rats/esx
(CH:CD(SD)ER strain) wers gliven single oral doses of AC 325,195
{putity 89%, Lot No. AC 9014-93B} at 312.5 (maies only), 625, 1,250,
2,500, or 5,000 mg/kg. The test substance was deliverad in an
aqueous solution of carboxymaethyl cellulose (0.5%, w:v); thera wers no
vehicle comtrole, Animals were vbyarved for clinicel signs and mortality
for up to 14 days postdosing. '

Oral LDg, Males = 776 {448-1,329) mg/kg (95% C.L}
Females = 1367 {756-2,364) mg/ikp (95% C.1.)

AC 325,195 is classified as TOXICITY CATEGORY Il based on tha LD,
in both sexes. ) o

Mortality occurred In 26/30 animals testad at 1,250 mg/kg and aboves;
the majority of deaths occurred st <24 hours postdosing. Clinical
observations in decadent animals included salivation, decreased activity,
hyperthermia, chromodacryorrhea, dyspnea, ptosis, brown matarial
around noss, red material in urine, dehydration and prostration,
Obsetvations in surviving animals, which subsided by 9 days
postdosing, included ptosis, diuresis, and brown material around nose.
No treatment-related effect on body wsight was observed in surviving
animals. Gross necropsy of decedent animals revealed white foci on the:
liver and spleen and discoloration of the spleen, which corresponded
wicrascopically to hepatoceliular necrosis and/for infarcted areas and
diffuse hemorrhags, respoactively. Other obssrvations included
vascutarized stomach, distended stomach, test material- and gas-fillad
stomach, and gas-filled cecum {females only). Gross necropsy of -
animals sacrificed after 14 days revealed no grose pathological changes.

This acute oral study is classified scceptable, and satisfies the puideline
recuirement for an acute oral study {81-1) in the albino rat.

:

81-1*

Acute Oral Toxicity -
Mause

MRIDE: 43492828
American Cyanamid, USA
Report#: A93-20.02;
12/£7/94

AC 303,630
Acoeptable

in an acute ora) toxicity study, groups of 5 albino mice/sex (Cri:CD-
1(ICR)BR strain) wera given single oral doses of AC 303,830 Techpical
{purity 94,5%, Lot No, AC 7504-53A) at 35, 70, or 140 mg/kg. The
test substance was delivered in an agueous solution of carboxymethyl
cellulose (0.5%, w:v); therg wers no vehicle controls. Animals were
observed for c!'misal‘ signs and mortality for up to 2 hours postdosing,
then daily {24 hours) for the remsinder of the study.

Oral LD, Malee = 46 {37-56) mg/kg {95% C.1.)
: Females = 78 {41-152] mg/kg (95% C.1.]
Combined = 55 {37-80} mg/kg {20% C.1}

AC 303,630 Technicsl is classified as TOXICITY CATEGORY | based on
the LD in males. ’

Mortality accurred at 8-24 hours postdesing in 17/18 decedents,
Clinical observations waere limited to decreased activity during the first 2
hours postdosing of the mice treatad at 140 mg/kg. No significant
treatment-related effect on body weight was observed in surviving
animals. Gross necropsy of decedent mice revesalsd 2 single oscurrence
of a bright red-colored lung. Gross necropay revealed no visible lesions
in animals sacrificed after 14 days,

This acute oral study is classified aeoeptaﬁle, and satisfies the guideline
raquiremant for an acute oral study (81-1) in the albino mouse.

10



Quldeline # Siudy ldantification and Rasults .
‘Clagsification :

81-2 Acute Dermal Toxicity in LD, > 2000 mglkg (Limit Dosal

) Rabbits
MRID#: 42770208 TOXICITY CATEGORY: Hll
 Swudy #T-0408

7/20/1992
Acceptable

81-3 Acute [nhalation Toxicity in. | Doses 0, 0.34, 0.71, 1.8 ar 2.7 mgll in SD rats.
Rats i LC,, {95% G.1} = 0.83 {0.48 - 1.4} mgfl, {(males}
MRID#¥: 42770209 LGy, {96% C.I.} = > 2.7 mg/l, females]
Study (american LCy, 18B% C.1.) = 1.9 {1.1 - 3.3} mg/l, combined
Cyanamid)#:91-8351
3/25/1993 TOXICITY CATEGORY: ll. based cn most sensitive sex
Accoptable

81-4 Primary Eye Irritation in Corneal opacity (4/E), iritis {2/6)} and conjunclivitis.(BIG} present at 48
Rabbits . hours. At 72 hours iritis was resolved. All rabbits were normal by Day-
MRID#: 42770210 7.
Study #:T-0404 . .
7/20/1992 TOXICITY CATEGORY: {lI
Acceptable - B

81-5 Prmary Dermat Irritation in | Non-irritating.
Rabbits
MRID#: 42770211 TOXICITY CATEGORY: IV
Study #:T-0405
7/20/1992
Accabtuble

81-8 Dermal Sensitizatien in Not a skin sensitizer {Closed-Patch Repeated Insult)
(Guinas Pigs :
MRID#: 42720212
Study #:T-0439
3/26/1993
Accaptable

11 _




Guldaiine # Study ldentlfication and Resuits
Classification

|n gn acute neurotoxicity study, AC 303,630, (94.5% ai, Lot No. AC

|

81-8* Acute Neurotoxicity - rat
MRID#: 43432829 7504-59-A) was dissolved in 0.5% carboxymethylceliulose and
Pharmaco LER Inc., NJ. administerad once, via gastric intubation in a dosing voluma of 10

Study® 93-4510; 08/15/94 | mi/kg/doss, to 60 Sprague-Dawiey CD rats {10/sex/group) at doss levels
of 0, 45, 90, and 180 mg/kg. All rats were obiserved for 2 weeks
Unacceptable following dosing. The rats were eveluated for reactions in functional
observational and motor aotivity measuremants pretast and on study
deys 1, 8, and 15. In addition, five rats par group were axamined for
neuropathologic lasions.

Two males end two females in the 180 mg/kg dose group died within 7
hours of dosing, possibly as a resuit of accidental injury during
treatmant. Surviving rats in this dosa group exhibited changes in gait,
focomotion, and arousal, and 20-30% of the males and females were
lethargic on the day of treatment, In the 90 mgfkg dase group, 209% of
the males were lethargic on the day of treatment. Mo duse-related
effects on body weights, food ponsumption, neurcbehavioral
obsservations, or gross or histologicel post mortem examinations were
nated, The LOEL is 90 mglkg, bassd on lethargy of the tate on the day
of treatment, The NOEL is 45 mg/kg. ' '

‘This acute neurotoxicity study is unacceptable, but can be upgraded to
acoeptable if adequate historical control FOB data are provided.

82-1(a)* Subchronic Feeding - rat In a sub-chronic oral toxicity study, technical AC 303,630 (Lot. #
{90-Day) AC7171-141A; 93.6% a.i.) was administered in feed to 20/sax/dose
MRID#: 42770219 Crl:CD® {SD} rats at dose levels of 0, 150, 300, 600, 200 or 1200 ppm
Ametican Cyanamid, USA {measured intake of 0, 11.7, 24.1, 48.4, 72.5 or 87.5 mg/kg/day,"
. Smdy#¥ T-0316; 4/93 reapectively] for 90 days.
Guideline o At 800 ppm, malee had an decreased body weight gain {14%) and

increased relative liver weights (19%]}, while females exhibited
decreased hemoglobin (14.9%) and increased absolute/relative liver
waeights (16.8%/21.6%). At 800 ppm, body weight gain (25%/21%)
amd feed consumption in males/femalas, RBC numbers, %HCT and
%HGB in females were decreased. At the same dose level, platelets,
ALK in malgs, absolute/relative tiver weights (18.39/33.1%) in females,
relative liver weights {15%) in males and absolute/relative spleen
weights in males and femalea increased. At 1200 ppm, male rats
exhibited decreased activity, atzxia, anorexia, chromodacryorrhea and
dark brown material around noge. Additionally, in males/females, body
weight gains {379%/24%), fead consumption, RBC numbers, %HCT and
%HGB decreased and platelet counts, BUN in males, ALK levels in
males/females, absolute/relative liver (25.9%/44.8%) and splenic
weights in famalas and absolute/relative splenic weights and relative
livar {47%) weights in males were increased. The LEL of 600 ppm [s
based on decreased body weight gain and Increased relative liver weight
in maleg and dacreased HGB and Increased absolute/relative liver
waights In females. The NOEL is 300 ppm.

This study is cora-guidellna and satisfies guidaline requirement for a 82-
1{a} study in the rat.

12




82-1(a)}"

| Swdy identfication and
il Classification

3

Subchronic Oral - mice
MRID#; 43492830
Ametican Cyanamid, USA
Study #a T-02138 end T-
0302; 03/04/94

Acceptable

in a subchronic toxicity study, AC 303,630 (Pirate; 93.6% a.i.; Lot No.
AC 7171-141A) was administered 1o 20 albino mice/sex/dose at diatary
dose levels of 40, 80, 160, or 320 ppm (averags 7.1, 14.8, 27.6, or
€2.6 mp/kg/day, respectively, for males; 9.2, 18.3, 40.0, or 78.0
mg/kg/day, respectively, for females) for 81 days.

Male mice fad AC 303,630 at 80 ppm, and male and female mice fod
AC 303,630 at 180 or 320 ppm exhibited a toxic response to the test
cornpound. Two mice died prior to the termination of the study; one
male and one fomale dosed at the 320 ppm level died after oy 2 days
of feeding. - In mals mice, hepatic cell hypertrophy was obsarved jin 30%
of the animals in the 80 ppm treatment group, §5% in the 160 ppm
treatment group, and 85% fn the 320 ppm treatment group. Male mice
in the 160 or 320 ppm treatmant groups had increased relative liver and
splean woights, Male mice in the 320 ppm treatment group had a 26%
lewer bady weight gain, and increased hematocrit values and REC
counts cornpared to the coantrols, In femals mice, hepatic cell
hypertrophy occurred in 20% of the animals in the 180 ppm treatment
group and 50% in the 320 ppm treatment group. Female mice in the
320 ppm treatment group had a 29% lower body weight gain, increased
WRBC counts, and increasad relstive liver weights compared to the
controle. Spongiform encephalopathy was noted in the brain and myelin,
aof the spinal cord of 80-35% of both males and famales receiving the
320 ppm treatment level, No other significant treatment-related
changas in ophthalimology, hematology, blood chemistry, or organ
waights and morphology were observed during the study; urinalysis was
not conducted. The LOEL is 80 ppm (14.8 mgrkg/day} for male mice
and 160 ppm {40.0 mg/kg/day) for female mice, based on hepatic ezli
hypertrophy in =20% of the tact animale ot this treatment level. The
NOEL is 40 ppm {7.71 mglkg/day}.

This subchronic toxicity study is classified acceptable and does satisfy
the guideline requirement for a subchranic oral study (§82-1a8) in
rodants. : :

82-1{pb}

Subchronic Feading in Dogs
{80-Day)

MRID#: 42770220

Study (American
Cyenamid)#:971-92-118
4/8/1393

Minlmum

Doses is beagles: 0, 60, 120 or 247 ppm {0, 2.16, 4.23 or 6.1
mg/kalday} in feed. The 247 ppm was based on concentration of AC
303,830 in the diet of 300 ppm from Day 1 - 14, 240 ppm from Day 15
- 25 and 200 ppm from Day 26 - 93 (5.2, 5.9 and 7.2 my/kg/day,
respectivaly).

NOEL =120 ppm (4.23 mg/kg/day)
LOEL = 247 ppm 6.1 mgikg/day}, basad on reduced body weight gain
and feed efficiency and emaciation.

i3
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Guidsline # Study ldentiflcation and \
Classification :

82-2* 28-Day Darmal - rabbit In a repesated dose dermal toxicity study, AC 303,830 (Pirate; 94.5%
MRID#: 43492831 a.i.,, Lot No. AC 7504-59A) was applied to the shaved skin of six New
Bio/dynamics tne, NS, Zagiand White rabbits/sax/dose at dose levalsof 0, 100, 400, or 1000
Lab. Project ID#: 82-2162; mglkg, 6 hours/day, 5 days/week for 4 weeks.
10/13/83 ‘

. Rabbits of both sexes in the 400 and 1000 mg/kg trestment groups
Accaptable exhibited statstically significant and concentration-related increases in
) serum cholesterol {60-95%) and relative liver weighte {22-43%), and
suffered from cytoplasmic vacuolation of the liver. The vacuclation of
the liver was rinimal to slight for male and femasle rabbits in the 400
mg/kg treatment groups {4 of 12 animals), and minimal 1o moderatsiy
savere for the 1000 mg/kg treatment groups (8 of 11 animals). In
addition, female rabbite in the 1000 mg/kg treatment group exhibited a
87% increase in serum alenine aminotransferase (p <0.05}
concentrations. No differences were observed batwaen rabbits in the
100 ppm treatment groups and the control groups. The LOEL |3 400
mgfkg for both sexes, basad on changas In liver chemistry and .
morphology. The NOEL js 100 mg/kg.

This subchronic toxicity study is classified acceptable and does satisfy
‘the guideline requirement.for a repeated dose dermal toxicity study
{882-2) in rabbits,

B2-2* 28-Day Dermal - rabbit I & repeated dose dermal toxicity study, AC 303,630 [Pirete; 33.3%
MRID#: 43492832 a.i., Lot No. AC 8053-87A) was applied to the shavad skin of six New
Bio/dynamics, ine., NJ. Zaaland White rebbits/sex/dose at dose fevels of O, 100, 400, or 1000
Lab. Project ID¥: 22-2183; mg/kg 6 hours/day, 5 days/week for 4 weeks,
03/18/94 .
Acceptable No treatment-related effects ware obasrved. No animals died during the

study. Thete wera no significant differences in body weights or body
weight gains by study tarmination, No treatment-relatad effects were
observed in hematology, blood chemistry factore, the eyes, or urinalysis;
there were no changes in organ weight or morphology. The LOEL is

> 1000 mgikyg for rabbits. Tha NOEL is 1000 mgfkg for tabbita.

This subchronic toxicity study is classified acceptable and daes satisty
the guideline requirement for o repsated dose dermal toxicity study (82-
2} in rabbits. .

Jam
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Study Identifioation snd
Classification

el B——

Resuits

82.7% One-yoar dietary In 8 one-year distary neurctoxioity study (MRID 434928331, AC I
neurotoxicity - rat 303,630 (Pirate; 94.5% ai, Lot No. AC 7504-58-A) was administered in
MRID#: 43492833 the diet at 9, 80, 300, or 600 ppm (S2-week average 0, 2.6, 13.6, or
Argus Rea. Labs., PA. 28.2 mg/kg/iday, respectively, for males; 0, 3.4, 18.0, or 37.4 ‘
Study #: 101-019; mg/kg/day, respectively, for famales} ta Sprague-Deawley CD BR :
05/10/94 VAF/Plus rats {25/sex/group) for 52 waake, foliowed by a 16-week
Supplementary rocovery period during which the remaining rats were fed the controt

diet. The rats were avaluated for reactions in functional observational X
battery followad by motor activity measurements 1 week before tha test
diote wers provided; 4, &, 13, 26, 39, and 52 weeks after the first day
of exposure; and 13 weeks after the cessation of trestment. A portion
of the rats in each treatment group were sactificed for neuropathalogical
axamination following 13 or 52 of exposure, or 16 weeks of racovery.

In the €00 ppm dose group, both sexes exhibited statistically significent
decraasss in aversge body weights, body weight gains, absolute and
rolative feed consumpton, feed etficiency, and water cohsumption
{msles only). Neurohistological examination of males sacrificed after 13
weeks of exposire revealed myelin sheath swelling in the spinal nerve
raots ($/5), compared to 2/5 in the controls. At 52 weeks, a more
" generalized myslinopathic process consisting of vacuolar myelinopathy
(6/10), vacuolation (8/10), and/or mild myelin sheath swelling (3/10},
was found. This process was not agsociated with myelin ar axon
I ] - depgenaration and was not evident in rats sacrificed after 18 weeks of
) recovery. In the 300 ppm dese group, both sexes exhibited decreases
in average body waights, body weight gains, feed eificiency, absolute
fead consumplion {females only) and water consumption imales onty) at
various times during tha exposure parlod and bady welght gains were
reduced (non-significently} for males during recovery. The myelinopsthic
observations described in the 600 ppm group males was also found in
the 300 ppm group of rats after 13 and 52 weeks exposuras but were
less severe and at a lawer incidence. In the 80 ppm dose group rats,
minimum myelin sheath swelling was ssen in the Gassarian ganglia of
ona male at 52 weeks and spinal nerve roots of 3/5 males {(compared to
2/5 controls) after 13 weeks of exposure. The 1oxicologic importance of
] T these findings is equivocal since swalling in the spinal nérve roots was
‘ [ absent in the 60 ppm group after 2 weeks. Neuropathological changes
waere confined to males; temalss were not affected. The LOEL is 300
ppm based on the presance of myelinopathic altarations in the 300 ppm
greup male rats, decreased average bedy weights. hody weight gains,
fewd afficiency, absojute {eed consumption {females} and water
consumption {males}), The NOEL is 60 ppm.

This one-year dietary neurotoxicity study is classified supplementery and
it does not satisfy the guideline raquirsment for a neurotoxicity study
{82-75S) in rats. The study may be upgraded, provided the sponsor
submits a summary of the rasults of all of the neurotoxicity positive
control studies. :

- Although, the sponsor put 83-1a on the cover of the study, the study
only satisfies the 82-7SS requirement and was not meant to be a
chronic rat study. ’
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Guidelina #

e

Swudy ldentification and
Clagsification

Results

83-1)"

Chronle Toxicity - dog
MRID#: 43492834
Pharmaco LSR Inc., NI,
Lab, Project ID#: 92-3107;
08/31/94 :

Acceptable . .

In a chronic toxicity study, AC 303,630 (Pirate; 84.5% ai; Lot No, AC
7504-53A) was sdministered to beagle dogs {5-8 dogs/eex/dose) in the
diet at doss levels of 60, 120, or 240 ppm {2.1, 4.0, or 8.7 mg/kg/day,
respectively, for malas; 2.3, 4.5, or 10.1 mgkg/day, respectively, for
famales) for 52 weeks. Body weights and body waight gains were
depressed in both sexes treated at 240 ppr, ‘with mere pronounced
differences observed in the famales. Bady weights and body weight
gains of both soxes treatad at 60 or 120 ppm were comparable to those
of tha controls. No treatment-related offects were observed on the
survival, clinical signs, ophthalmolcgy, hematology, clinical chemistry or
urinalysig parameters, organ weights or gross and microscopic pathology
at any dose Jevel. The LOEL ie 8.7 mg/kg/day (240 ppm), based on
decreased body weights and body weight gains, The NOEL i¢ 4.0
mg/kg/day {120 ppml.

'I"his chronic toxicity study is classified acceptable and does satisfy the
guidaline requirement faor & chronie oral study (§83-1b) in dogs.

83-3(a)

Davelopmental Toxicity -
rat

MRID#: . .
42770221/42BB84202
Argus Res. Labs.,

Study# 971-90--177; 7/93

Guideline

In & developmental toxicity (teratology) study, 25 timed-pregnant rats
per dose group of Crl:CD®BR VAF/Plus® (SD), received either 0, 25, 75
or 225 mg/kg/day by oral gavage from gestation day 6 through 16,
inclusive. The test compound (Lot # AC 7504-59A, Purity 84.5%)] in
0.5% carhoxymeth\dceﬂulosa was administeted in 10 mi/kg body
weight.

Maternal taxicity was noted in the form of a dose-ralated decrease in
bady weight gain in the mid {21.2%; &-12 days} and high (23.4%; 6 -
18 daysl dose groups, a dose-related decrease in relative feed
consumption in the mid (6.39%) and high (12.2%) dose groups and a
decraase in water intaka ih the high {12.8%) dose group; the body
weight gain, ralative taed intake and water consumption rebounded to
contrgl levels in both groups during the

post-dosing {16 - 20 days) pariod. Therefote, the Matemal Toxicity LEL
= 75 mgfkg/day, and the Maternsl Toxicity NOEL = 25 myg/kg/day.
based on reduced body weight gain, reduced relative feed intake and
reduced water consumption.

Developmental toxicity was not observed either in the form of maternal
cosarean section observations or fetal axternal, visceral or skelatal
malformations and varigtions. Thetefara, the Develgpmentsl Toxicity
LEL le greater than 225 mg/kg/day and the NOEL Is gnuor than or equal
to 226 mg/kg/day.

The study is classified as Cora - Guideline Data and satisfies the
requirement [§ 83-3 a) for a developmental toxicity {teratology) swudy in
rats,

83-3b)

Developmental Toxicity -
rabbit

MRID#¥: 42770222
Study (American
Cyanamid) #:971-90-179

J3/1an9s3

Minimwum

Doses of 0, 5, 15 or 30 mg/kg/day administered by gavsge in 0.5%
carboxymaethylceliulose to pregnant New Zealand White rabbits from
Days 7 to 19 of gestation, inclusive.

Maternal NOEL: b mg!kglday and LOEL: 15 mg/kg/day, based upon

_reduced body weight gam during treatment.

Developmantal NOEL: > 30 mp/kg/day.
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Guideline ¥

It

Study Identification snd
Claseification

2-Generation Reproduction
- rat

MRID#s: 434292836
(main)/43429283%5 (Range-
finding) ‘
Phatmaco LSR Inc., NJ.
Stud\(# 90-3638; 08/08/94

Anc-ptaph

gestational indices, and parturition data wera not affected.

In a 2-generation reproduction study, AC 303,630, (94.5% ai; Lot No.
AC 7504-59A) was administered continuously in the diet to Sprague
Dewley CD rats {30/sex/dose} at concentrations of O, 80, 300, or 800
ppm (0, 5, 22, or 44 mglkg/day, respactively, baged an body weight
and food consumption during pre-mating periods) for twa successive
genecations {1 litter/generation}. P, and F, males were mated after
approximately 18 and 23 weeks of treatment, respectively, P, femalas
wore ted the tast diets for approximately 19 weeks; mating was
initiated at 10 weeks. F, pups were weaned on the same test diet fod
their parents. F, famales were fod the test diets for approximately 23
waeks: mating waes initieted at 11 weeks.

In the 600 ppm male treatment group, the pre-mating weight gains of P,
and F, animals were 11% and 12% lower, respectively, than for control
animals {p <0.05). In the 600 ppm female treatment group, the pre-
mating weight galns of P, and F, fernales were 9% and 15% lower,
raspectively, than control animals {significant only in the F; generation).
Mean weights of F, and F, pups in the 800 ppm treatement group at
weaning were 12% and 149 fower, respactively, than for control
animals, Pup deaths during [actation days 0-4 were significantdy higher
in the F, litters from the 600 ppm treatment group. In tha 300 ppm
traatment group, mean bady weight end body weight gaing in P, males
during the pre-mating period were 7 and 11% lower, respsctively, than
control anirnals, The mean body weight gaina of F, males, and of P; and
F, fermales ware similar {o tha controls. The mean lactationel weight
gain of F, and F; pups in the 300 end 600 ppm trestment groups were
sighificantly lower than the controls, althgugh the mean weights of pups
gt birth were comparable to controls. At weaning, the mean weights of
Fy and F, pups in th 300 and 600 ppm groups were significandy lower {
B and 13%%, respectively} than controls; this is considered a reproductive
effect. Mo changes in reproductive performance ware seen in either
males or females of the parentsl genarations. At 60 ppm, there were no
adverse effects on the parentsl generations, there werz no neonatal
offects of toxicological importance, and there were no effects on
reproductive parformance. The LOEL for aystemic toxicity was 22
mg/kg/day (300 ppm], based on pre-mating effects on parantal weight
gain; the NOEL was & mg/kg/day {60 ppm}. The LOEL for reproductive
toxicity was 22 mg/kg/day {300 ppm], baged on decressed lactiations)
weight gaine. the NOEL wase § mg/kg/day (60 ppm). No sffects on
teptoductive performeance were seen at any dose: reproductive indices,

The study is acceptable and fulfills the guidsline requirements (OPPTS
870.3800, §83-4} in rats for a 2-ganeration reproductive study.
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B3-5*

Guideline ¥

Study Identification and
Classification:

Chronic/Oncogenicity - rat
MRID#: 43482838
Hazeiton Washington, Inc.,
Lab, Project ID#: HWA
362-206; 08/23/94

Accepiable

|

In & chronicloncoganicity toxicity study, Pirate {94.5% oi, Lot No. AC
7504-59A) was administared to 65 CrhCD BR rata/sex/dese in the diet
at dose levels of 0, 60, 300, or 600 ppm {0, 2.9, 15.0, or 308
mg/kg/day, respectively in males; D, 3.8, 18.6, or 37.0 mg/kg/day,
respactively in fernales) for 104 weeks, . '
Chronic toxicity observed in males and famates at 300 and 800 ppm
inciuded slight to moderate non-neoplastic centrilobular to midzonal or
diffusa hapatoceliular anlargemant {3/85 control, 1/85 tow-, 17/65 mid-,
and 47/65 high-dose in males) and (6/85 contral, 1/85 low-, 18/65 mid-
, and 54/65 high-dose in females). At the 300 and 600 ppm levels in
both sexas, there were significant inoreases in mean liver-to-body
yyelght ratios at 12 months {(14-30%} and in 600 ppm rats at

<24 manths. The LOEL for systemic toxicity is 300 ppm (15 and 19 mg/ -

kpiday for males and femslew, respectively) based on liver toxicity, and
the NOEL is 60 ppm (3 and 4 mglkg/day for males and females,
respactively] based onh fiver taxleity. :

There was an increased incidence of malignant histiocytic sarcoma and
malignant lymphocytic lymphoma {combined) in male rats in the 600
ppm group (3/85, 13.8%) comparad to controls (1/65, 1.5%). Rats in
this study probably could have tolerated higher dosing due to the low
maortality at 600 ppm; however, there were non-nesplastic lesions in the
liver and significantly decreased body weight gains in treated groups,

This study is glassified as acceptable and satisfies the guidaline
requirements for a carcinogenicity study (83-2) and far a chranic taxicity
study (83-1) in rats.




83-6*

Chronlc/Oncogenicity -
mice

MRID#: 43492828

Bio Res. Labs., Quabeo,
Canada

Lab. Project ID#: 84580;
08/22/34

Acceptable

In & chronic toxicityfoncogenicity study, Pirats (94.5% a.i., Lot No. AC-
7504-59A) was administered to 55 male and 65 female Swiss Crl:CD-
1{ICRIBR mice/sex/dose in the diat st dose jevels of O, 20, 120, or 240
ppm {0, 2.8, 16.6, or 34.5 mg/kg/day, respectively, in males; O, 3.7,
21.8, or 44.5 mg/kg/day, reepactively, in females) for 80 weeks.

Chronic taxicity observad in malss and famales at 120 and 240 ppm
included non-neaplastic brain vacuolation primarily in the white matter of
the cdrpus callosum, tapetum, hippocampus, and cerebellum. The
incidence of brain vacuolation in males was 4/65 contrel, 14/64 mid-,
and 49/65 high-dose, and in females it was 10/65 control, 28/65 mid-,

"and 58/65 high-doss. Males and fomales at- 240 ppm alao exhibited

vacuolation of the spinal cord and optic nerve. Treatment-related gross
patholegical changes, including skin ulceration and seabbing, oceurred in
malas end femalee ot the 240 ppm level, and scabbing ¢ocurred in
males at 120 ppm. The LOEL for systemic toxicity is 120 ppm (16.6
and 21.9 mg/kg/day in males and fomales, respectively) based on brain
1oxicity and scabbing of the skin (males), and the NOEL i 20 ppm (3

"and 4 mgfky/day for males and females, respectively).

At the doses tested, there was no treatmant-related incraase in tumor
incidence when compared to controls. The anirmals may have tolerated
a higher dose; however, males and females raceiving 240 ppm and
fernales adminlstared 120 ppm exhibited decreased hady welght gaina
of 30% in males and 14% in both female groups. Survival in females
was depressed by 40% in the 240 ppm treatment group. Deasing was
considered adequate based on dacroasad body weight gain in males and
females.

This chronic!oncogatﬁciw study in mice is acceptable for oncogenicity
and satiefiss the guideline requirement for a carcinogenicity study (83-2)
in mice. The study is supplementary for chranic toxicity (83-1) because
it is missing clinical chemistry and yrinalysis data, and absolute organ
‘weights were measured on only 10 mice/sex/dose at terminal saerifice.

84-2(a} Gene Mutation-Ames Negatve for reverse mutation in S. typhitnurium strains TA 98, TA 100,
MRID#¥: 42770223 TA 1536, TA 1537, TA 1538 and E. coli strain WP2 uvrA- exposed up
American Cyanamid ¥ 91- to cytotoxicity (50 pgg/plate, + /- 59}
02-001; 03/24/93
Acceptable

84-2(a} Gene Mutation - In two indopendently conducted trails, Pirate™ was axposed to chinese
maearnmalian cells ovary cells 8t nonactivated doses of 2.5 - 260 pg/mL or S9-activated
{CHOMHGPRT) " doses of & - 500 pg/ml. S9 fraction was derived from

MRID¥: 42770224

American Cyanamid # 91-

05-001; 03/25/93

Accaptable

Aroclor 1254 induced rat livers, Compound was delivered in DMSO.

Not mutagenic up to 500 pgimL and above with sd without S9
activation in preliminary range-finding study. Test articls precipitated in

' the teat systam at 280 - 500 gg/mb with 59 and 100 - 250 pgfml

without S9 activation. Ralative survival (RS) at the highest dose yielding
was 38.7% or 40.1% at 250 pg/mL In the nonactivated trials or 23.9%
or 38.5% at 250 pg/mL in the S9-activated tnals The positive controls
were adequata.

The studv is upgraded from Unacceptable 1o Accsptable. The study
patisties the guideline requirement for a gena rmutation study (84-2).
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Guideline #

84-2(a)*

Study Identifleation and
Classification

Gene Mutation - Ames
MRID#: 43492840
Amarican Cyanamid, USA
Study#: 9402001;
08/12/94

Acceptable

Resuits

In a reverse gene mutation assay in bacteria, strains TAS8, TA100,
TA15635, TA1537, or TA1538 of Salmonells typhimuriumn or Escherichig
coll WP2 uvrA- were exposed to CL 303,268 (100.3% a.i.} in
dirmethylaulfoxide in the presence and absence of 5% mammalian
maetabolic activation. S, typhimurium strains TAS8, TA10Q, TA1535,
TA1537, or TA1528 were evaluated with CL 303,268 st concentrations
of 0.05, 0.10, 0.25, 0.B0, 1.0, or 5.0 uy/plate (+/-59). E. goli WF2
uvrA- was tested with CL 303,268 at concentrations of 10, 25, 50,
100, and 250 pg/plate (+ [-58).

CL 303,268 (100.3% al.) was tssted up to cytotoxic ¢concentrations
with the S, typhimutlum straing and the fimit of solubility, 250 ug/plate,
with E. coli WP2 uvrA-. The positive contrgls induced the appropriate -
responses in the corresponding strains, CL 303,288 failed to induge a
ganotaxic response In any of the tester straine with the exception of a
borderiine positive result for the TA100 strain at the 1.0 pg/plete dose
level. As the result was equivocal and a genotoXic response was not
found in any of the other teater strains, CL 303,268 waa determined to
not be mutagenic under the conditions of the submitted study.

This study is classified as accaptable, and satisfies the requirements for
FIFRA Test Guideline 84-2 for in vitro mutagenicity bacterial raverse
gene mutation data.

84-2(a)*

Gene Mutatign - Ames
MRICH#: 43492841

American Cyanamid, USA

Study#: 9402002;
08/12/94

Acceptable

In a raverse gens mutation assay-in bacteria, strains TA9E, TA100,
TA1535, TA1537, or TA1538 of Salmonells typhimurium and
Escherichia coli WP2 uvrA- wers exposed to CL 312,094 {96.3% a.i.},
in dimethylsulfoxide in the presence and sbsapce of 59 mammalian
metabolic activation. §, typhimurium streins TA98, TA100, TA1535,
TA1537, or TA1538 or E, coli WPZ uvrA: were evaluated with CL
312,094 at concentrations of 26, 50, 100, 250, 500, or 1000 ug/piate .
{+59) and at 5, 10, 25, 50, 100, or 250 pg/piate {-59).

€L 312,094 (98.3% a.l.) was testad up to the limit of solubility, Jt was
not cytotoxic at these concentrations to any of the S. typhimurium
strains or the E. coli WP2 uvrA-., The positive controls did induce the
appropriate responses in the corresponding strains. Thare wes no
evidence of induced mutant colonles over background.

This study is classified as aoceptable, and satisfies the requirements for

FIFRA Test Guideline 84-2 for jn vitro mytagenicity bacterial reverse
gene mutation data.
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84-24b}

Structursl chromosome
abearration - in vivo mouse
MRID # 42770225
Amaerican Cyansmid ¥; 81t-

Negative for micronucleus induction in bona marrow cells of male and
famals CD-4 mica 24, 48, and 72 hours efter the single orsl gsvage
administration of 7.5, 15, or 30 mg/kg (males} or 5, 10, or 20 mgfkg
(females) CL 303,630.

18-001; 03/17/93
Ths study is Acceptabis and satisfies the requirements for Structural
Acoepiable Chromosomal Abertation Assay (84-2),
84-2ib)* Structursl chromosoms {n a mammalian cell chromosome aberration sssay, Chiness Hamster
sherration - | yitro CHO ovaty {CHO) call cultures were sxposed to AC 303,830 (Pirate; 94.5%
colls : ai) in dimathylsulfoxide at concentrations of 825, 12.5, 25, or 50
MRIDS; 43492843 poiml with metabolio activation {S-9 mix), or 12.5, 25, 50, or 100

American Cysnamid, USA
Studys: 92-11-001;
06/06/D4

Acceptable

gl without metabolio activation. The high dose was sslected so that
AC 303,830 was tosted ta cytotoxic concentrationg but sutficient cells
remainad for evaluation, and tha low and intarinadiate dosss were the
conoentrations corresponding to 12.5, 25, and 50% of tha high dose,
Cell gultures with metabaolic activation were harvested 6, 18, or 42

- hours following the termination of exposure (12, 24, or 48 hours

following tha start of exposure). Cell cultures without activation were
harvested approximately 2 hours following the termination of exposure
{12, 24, or 48 hours following the start of expoesure), Because of
cytotoxicity at 50 ygfmL with activation, the activated cultures exposed .
to AC 303,630 at 6.25, 12.5, and 25 ug/mL were syaiated for

aberrant and polyploid cells. The nonactivated cultures exposed at 25,

- B9, and 100 pg/mL were evaluated.

AC 303,830 had no significant effect on the accurrence of aberrant
chromosomes at any harvest timé in cultures with or without metsbolic
activation. Analysis of data for polyploidy showed a statistically
significant effect at 6.25 pg/mL with activation at the 24-hour harvest
only. This sffect wes not dose-related, since polyploidy vatues for the
12.5 and 25 g/l trastments were similar to the vehicle control, and
the data in general exhibited a statistically nonsignificant and nsgstive
trend. Whan statistical analysis of tha polyploids was done gxcluding
endoreduplication, no stetlstical significance was found. AC 303,630
caused no statistically sigoificant Incresses in the proportion of aberrant
or polyploid chromosomaes in Chinese Hamster ovary cells comparad to
solvent control values. Positive controls induced the appropriate
response.

This study is classified as acceptable and satisfies the guideline
requiremnant for /n vitra ¢ytagaenetic mutagenicity studies (84-2).
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Guidefine #

84-2(b)*

Study Identification and
Classification ‘

Structural chromosoms
aberration - in vitrg CHO
cella

MRID#: 43492843
Amatican Cyanamid, USA
Study#: 92-11-001;
06/06/94

Acceptable

Aesults

In @ memmalian celt chromasoma abarration assay, Chiness Hamster
avary (CHO) cell cultures were exposed to AC 303,630 (Pirate; 94,.5% -
al) in dimethylsulfoxide at concentrations of 6.25, 12,5, 25, or 50

Hgiml, with metabolic activation {5-2 mix), or 12.5, 25, 50, or 100
Hgiml without metabolic activation. The high dose was sslscted seo that
AC 303,630 was tasted to cylotoxic concentrations but sufficient cells
remained for evaluation, and the low and intermediate doses were the
concentrations corresponding to 12.5, 25, and $0% of the high dose.
Cell cultures with metaholic activation were harvestsd 6, 18, or 42

hours following the termination of exposure {12, 24, or 48 hours
following the start of exposure}. Cell cultures without activation were
harvested approximately 2 hours following tha termination of exposure
{12, 24, or 48 hours following the start of axposure}. Bacsuse of
cytotoxicity at 50 pg/mL with activation, the a¢tivated cultures exposed
to AC 303,830 at 6.25, 12.5, and 25 pg/ml wers evaluated for ’
aberrant and polyploid cells. The nonactivated cultures exposed at 25,
50, and 100 pg/ml were evaluated.

AC 203,830 had no significant effect on the occurrence of aberrant
chromosomes at any harvest time in cultures with or without metabolic
activation. Analysig of data for polyploidy showed 8 statistically
significant affect at 8.25 pg/mlL with activation at the 24-hour harvest
only. This effect was not dose-related, since polyploidy values for the
12.5 and 25 pg/mL treatments were similar to the vehicle control, and
the data th ganeral exhibited a statistically nonsignificant and negative
trend. When statistical analysis of the polyploids was done exciuding
andoreduplication, no statistical significance was found. AC 303,630
caused no statistically significant increases in the proportion of aberrant
or polyploid chromoscomes in Chinese Hamster ovary cells compared to
scivent control values. Positive controls induced the appropriate
response.

Thie study is ciassified as acceptable and setisfies the guideline
requirament for /n vitro cytogenetic mutagenicity studies (84-2).

84-2(b)*

Structural chromosome
abarration - in vitro CHL
celle

MRID#: 43492839 .
Huntingden Res. Ctr,, UK
Lab. Project #: MCI
206/941465; 05/23/94

Acceptable

In a mammalian cell chromosome aberration assay, Chinese Hamster
Lung (CHL) cell cultures were exposed to MK-242 technical (Pirate;
23.2% ai) in dimethyisulfoxide at concentrations of 0.9, 1.8, 3.5, 7.0,
14.1, 28.1, 56.3, 112.5, 275, 450, 900, or 1800 pg/ml for 8 hours
with metabolic activation (rat $-9 mix), or for 6, 24, or 48 hours without
metabolic activation. At final concentrations of 112.5-225 ug/mi. and
‘above, a precipitate formed in the tissue culture medium.

Cells were harvestad at 24 or 48 hours after the initiation of treatment,
and the proportion of mitotic cells per 1000 cells was determined. In
general, metaphase analysis was conducted on cells from three dose
levals for each activationfexposure time combination; the high dose was
the concentration that ragulted in & > 50% depreasion in the mitolic
index comparad to the sclvent control, and the low and intermediate
doses were the concentrations corresponding to 25 and 50% of the
high dose.” MK-242 technical caused no statistically significant
increases in the proportion of abarrant or polyplold chromosomes in
Chinese Hamuter lung cells compared to solvant control velues. Positive
controls induced the appropriate response,

This study i3 classitied as acceptable and satisfies the guidsline
requirement for i» vifro cytogenetic mutegenicity studies (84-2).
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Guideline £ Study Idsntfication and r
Classification

Repait in vitro IUdS) Negatlve for inducing unscheduled DNA synthesis in primary rat
MRID #: 42770228 .| hepatocyte cultures exposed up 10 seversly toxic concentrations {z 30
Microbialogical ¥: fgimd).
T9775.380025
02/23/93
Accaptable

85-1° Metabolism - rat In & metaboliem study, [2-pyrrate- 1 31 or (phenyl-' ¥C1 pirate was
MRID#¥: 434928434 administered to & HSD:Spragus-Dawley/SD rate/sex/dose by orel gavage
American Cyanamid, USA ot dose levals of 20 mg/kg/day as a single doae or following & 14-day
Study¥ MET 94-021; - pre-trestment with non-radioactive pirate, or at 200 mg/kg as a single
10/28/94 dose. R
Acceptable ) Low recoveries of the radioactive dose in urine and tissues indicate

limited absorption of pirate by rats. The radioactivity in urine from the
high dosed rats .was about half that from the single and muitiple-low
dosed rats, More than 80% of the doses were eliminated In the feces.
Mast of the radicactivity was eliminated in.the feoes and urine within 48
hours of dosing. After 7 days, 82-121% of the desed radioactivity was
recovered. At sactifice, female rats had greater {about twice) recovery
of radioactivity in the carcass, blood, and fat st all doges than did males,
Tha highest recovary of radioactivity from e single organ was from the
fiver (0.15-0.48% of dose}, . .

Metabolita extraction and identification accounted for 72-91% of the
radicactive doses, The parent was the.maejor radioactive compound
found in excreta, accounting for approximately 40-70% of the
sdministered dosas. Minar amounts af elght primary and conjugated
metabolites and-four unidentified isolated components were detected,
oach at lags than 10% of the dosed radioactivity. Liver and kidney
contained saveral primary and conjugated metabolites and only minor
levels of the parent compound {<8.3% of the radioactivity in the
sample). Based on the metabolites idantified, the major deposition routa
of orally administered pirate is fecal excretion of unaltered parent
compound. Other pathwéys include cleavage of the ethoxymethyl side-
chain, followed by ds-atkylation and ring hydroxylation, and some
degree of conjugation of the de-alkylated, ring-hydroxylated metabolite.
The twe rings of the molecule are not cleaved. Metabolites are excreted
primarily in urine; accumulation ln tissues is minimal.

This matabolism study in the rat is classified accaptable and satiefies the
guideline requirament for a metabolism study (85-1) in the rat.

PIRATE? Insecticide-Miticide/AC 30,630 35C (32% a.i.}

8141 “Acute Oral Toxicity in Rats LD, [95% C.L) = 828 (274-108%) mg/kg, combined
MRID #:42770214 ’ LDg, {95% C.L} = 283 (101-502) mg/kg, males
Study #:T-0515 LDy, (95% C.L) = 339 (431-1821) mg/kg, femalss
118193 . '

Deacreasad activity, ealivation, ataxia, hyperthermia, protruding

Acceptable testes, prostration and mortality were ohserved at all lavels. Graossly,
congestad and mottled livers and pronounced striations of abdominaf
muscles ware obsarved. Waight gains of the survivors were not

" offected.

TOX. CATEGORY: |l, based on most sen#itiva- Bex
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Guidaeline ¥

Study Identification snd .
Classification

Acute Darmal Toxicity in

Results

LDy (95% C.1.) = 1782 [1112 - 2858] mg/kg, malas

a81-2
Rabbits LDg, (95% C.1) > 2000 mg/kg. females
MRID 42770214
Study £:T-0515 Nasal diecharge {1/5), excessive lactimation (1/6) and diarrhea
1/18/323 {1/5) were observed at the 1000 and 4000 mg/kg. Two of five rabbits
in the 4000 mafkpg snd 3/5 rabbits in the 2000 mg/kg dose died within
Acceptable 48 haurs of treatment. Necropsy of the sunviving was unremarkable.
TOX. CATEGORY: ii, basad on most sensitive sex
81-3 Acute inhalation Toxicity in Doses 0, 0.84, 1.9 or 2,8 mp/l in SD rats,
Rats
MRID 42770215 LC,, (95% C.i.) = 1.3 (0.86 - 2.1) mgA, males
 Cyanamid #:971-92-109 LCy (85% C.1) = 2.4 (1.6 - 3.5) mgA, females
3/8/93 ‘ LGy (35% C.U) = 2.1 (1.5 - 2.9) mg/l, combined sexes
Accaptable Clinical signs during exposure waere laborad breathing and excessive
salivation at alf doses; ays closure at the two high doses; and gasping
and decreasad activity at the highest doge. Amang survivora, in
“addition to the aforementioned, rales, dried brown material on face and
fur, matted coat, wet fur and yeliow ano-genital staining were observed.
At nacropsy, red discoloration in fungs of some deceased animals was
noticed.
YOX. CATEGORY: Il based on most sensitive sex
81-4 Primary Eve Irritation in Slight-to-moderate conjunctjvitis {6/6) was observed at one and 24
Rabbits ‘ hours; had resolved by 48 hours.
MRID #: 427702186 : .
Study #: T-0513 TOX, CATEGORY: |
12/4192 '
Acceptable
81-5 Primary Darmel Trritation in Slightly irritating to rabbit ekin, A very slight {6/6)-to-moderate {1/6}
Rabbits . arythama and slight {1/6) edema at 1 and slight [3/6} erythema at 24
MRID 42770217 hour post-dosing were observed. At 48 hour examination 1/6 exhibited
Study ¥T-06514 slight arythema which resolved by 72 hours.
1118193 .
TOX. CATEGORY: |V
Accaptable
81-6 Dermal Sensitization in Nat a sensitizer

Guinea Pig
MRID 42770218
Study #:T-D530
3/5/93 '

Acceptable

ALERT" Invecticide-Miticide/AC 303,630 25C (21% a.i.)




Guideline ¥ Study ldentification and
Classification
81-1 Acute Orsl Toxiclty in Rats | LDg, (95% C.1.} = 550 (410-890} mg/kg, maled
MRID #:43268204 LDy, (95% C.1.) = B67 (281-938) mg/kg, females.
Study #:T-0588 .
€/9/94 : Decraased sctivity, salivetion, writhing and abnokmal posture.
_Necropsy was unrernarkable in surviving animale. In dead animals,
Accaptable grossly, dark and motted liver, pronounced striations of abdominal wall,
tatany, salivation, pale Intestinal tracts, dark lungs and diarrhea were
obsarved. '
TOX. CATEGORY: W
81-2 Acute Dermal Toxicity in LD, (95% C.1.) > 2000 mglkg, males and fernales
Rabbits o .
MRID 43283205 Nasal discharge and lacrimation were cbsarvad. Thets wera
Study #:7-0592 no deaths. Grassly, red foci in kidneys, pala colorad kidneys and pale
8/9/94 lungs were ohserved only in males. -
Acceptable TOX. CATEGORY: !
B1-3 Acute fnhalation Toxicity in | Data requirements satisfied by AC 303,630 3SC Formulation (32% a.i.),
Rats ' ' :
TAX. CATEGORY: Wt
Waived
81-4 Primary Eye lrritation in Slight {5/6}-to-modarate (1/6} redness of tonjunctivae, and slight ocular
Rabbits discharge were present st 1 hour, All signs of Itritation had rescived by
MRID #: 42268208, 24 hours. The mean conjunctival {redness + chemosis -+ discharge;
Study #: T-0693 ranga 2 - 20) scare far this svaluation was 3,0. Tha overall eye
3N2p4 imritation score was 1 (range O - 110) and wes considerad practically
. non-jrritating.
Acceptable
TOX. CATEGORY: IV
81-5 Primary Darmal Irritation in Slight erythemna (3/6) was obsarved at 1 hour and persisted in 1 rabbit
Rabbits at 24 hours, Al signs.of irritation had resolved by 48 hours.
MRID 43268207
Study #T-0594 TOX. CATEGORY: IV
.5/12/94
Accaptable
81-6 Dermal Sensitization in Data raguirements ssatisfied by AC 303,630 35C Formulation (32% =&.i.).
Guines Pig . . : :
Not a sensitizer
Waived ’

v. Data Gaps:

The toxicity data requirements for an Experimental Use Permit

appear adequate,

except for the Gene mutation -

mammalian

system and chromosomal aberrations using mouse micronucleus

assay test.
this EUP (smee IX.B.),

Although these tests will not be required for

the registrant will be required to

submit an acceptable mammalian Gene mutation and a chromosomal
aberration study (other than the micronucleus) for full
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Review Section IV, Toxicology Branch I (7509C)
EPA Secondary Reviewer: M. Copley, DVM, DABT W%%, Date /<, /?J
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DATA EVALUATION RECORD

STUDY TYPE: Combined chronic/oncogenicity (feeding) - rat -

OPPTS Number: 870.4300 QPP Guideline Number: §83-5
DP BARCODE: D212558 SUBMISSION CODE: None
P.C. DE: 129093 ‘ . TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): AC 303,630 (Pirate; 94.5% ai)

SYNONYMS: CL 303,630, pyrrole-3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
ethoxymethyl)-5-(trifluoromethyl)

C[TATIQN: Trutter, I.A. (1994) A Chronic Dietary Toxicity and Oncogenicity Study with
AC 303,630 in Rats. Hazelton Washington, Inc. Laboratory Project ID HWA

362-206. August 23, 1994. MRID 43492837 & 434292836. Unpublished.
SPONSOR: American Cyanamid Company; Agricultural Research Division; P. O Box 400;
Princeton, NJ 08543-0400.

EXECUTIVE SUMMARY:

In a chronic/oncogenicity toxicity study (MRID 43492837), Pirate (94.5% ai, Lot No. AC
7504-59A) was administered to 65 Crl:CD BR rats/sex/dose in the diet at dose levels of 0,

60, 300, or 600 ppm (0, 2.9, 15.0, or 30.8 mg/kg/day, respectively in males; 0 3.6, 18.6,
or 37 0 mg/kg/day, respectively in females) for 104 weeks

* Chronic toxic’ity observed in males and females at 300 and 600 ppm included slight to
moderate non-neoplastic centrilobular to midzonal or diffuse hepatocellular enlargement (3/65
‘control, 1/65 low-, 17/65 mid-, and 47/65 high-dose in males) and (6/65 control, 1/65 low-,

" 18/65 mid-, and 54/65 high-dose in females). At the 300 and 600 ppm levels in both sexes,
there were significant increases in mean liver-to-body weight ratios at 12 months (14-30%)
and in 600 ppm rats at 24 months. The LOEL for systemic toxicity is 300 ppm (15.0 and
18.6 mg/kg/day for males and females, respectively) based on liver toxicity, and the
NOEL is 60 ppm (2.9 and 3 6 mg/kg/day for mal&s and females, respectlvely) based on

liver toxicity.

~ There was an increased incidence of malignant histiocytic sarcoma in male rats in the 600
ppm group (4/65, 6.2%) compared to controls (0/65, 0%). Rats in-this study probably could .
have tolerated higher dosing due to the low mortality at 600 ppm; however, there were non-
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neoplastic lesions in the liver and significantly decreased body weight gains in treated
groups.

This study is classified as acceptable and satisfies the guideline requirements for a
carcinogenicity study (83-2) and for a chronic toxicity study (83-1) in rats.

COMPLIANCE: Slgned and dated GLP, Quality Assurance Data Confidenualuy, and
Flagging statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material: AC 303,630
Description: Tan-colored solid powder

Lot/Batch #: AC-7504-59A

Purity: 94.5% ai

Stability of compound: Purity varied from 94.3% to 95.2% when elght samples were
tested during the period, January 13, 1992 to October 12, 1993. Average overall
purity was 94.7 + 0.35..

CAS #: Not available

Structure:
Br CN
/A
cl
F’C f‘
CH OC H
2
2. Vehicle and/or positive control: None

3. Test animals: Species: Albino Rat
Strain: Sprague Dawley Crl:CD BR
Age and weight at study initiation: Approximately 6 weeks of age; body weight range
168-248 g for males and 150-208 g for females
Source: Charles River Laboratories, Inc., Raleigh, North Carolina
Housing: Individually housed in wire-mesh stainless steel cages
Diet: Purina Certified Rat Chow #5002, ad libitum
Water: Tap water, ad libitum -
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Environmental conditions:
Temperature: 72 + 6° F
Humidity: 50 + 20%
Air changes: Not specified
-Photoperiod: 12 Hour light/dark cycle
Acclimation period: 2 Weeks prior to treatment

B. DESIGN
1. In life dates - Start: October 15, 1991; end: October 18, 1993

2. Animal assignment

All animals were weighed and examined for health and ophthalmologic
suitability before being accepted into the randomization pool. Animals
accepted into the pool were assigned to the test groups in Table 1 using a
computerized weight-randormzation program, Bartlett’s test, and one-way
-analy51s of variance (ANOVA) to obtain homogeneity of group means and
variances for body weight.

TABLE 1. STUDY DESIGN FOR 104 WEEK FEEDING STUDY IN RATS.

1 Mean Compound | . Number Animals Aséigned
Conc. in . Consumption -
Diet (mg/kg/day) Total Study Interim Sac.
(ppm) - 24 Months 12 Months
Test Group | Male | Female | Male | Female. | Male | Female

Control 0 0 0 65 65 10 10
Low (I.DT) 60 29 3.6 - 65 65 10 10
Mid (MDT) 300 15.0 186 | 65 65 10 10

_ ngh (HDT) 600 : 30 8 370 65. 65 10 10

Data obtained from Table 8, pages 139-144, in the study report.

3-2(1&9.’5:]9&1’1@

The author indicated that dietary levels were selected based on findings from
_ previous studies. However, no explanation for a range finding study or other basis
was included in this submission. A 2-generation reproduction study in rats with
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AC 303,630 (MRID 434292836) used the same dietary concentrations as this
study.

4. Dj : { analysi

Diet was prepared weekly by mixing appropriate amounts of test substance with
about 200 g of Purina Certified Rat Chow #5002. This premix was then added to
the remaining amount of basal feed and further subjected to thorough mixing.

‘ Fresh diets were stored at room temperature in standard ammal food containers.

Homogenelty was tested prior to initial treatment and at week 54 on aliquots from
each of six areas of typical batch-size formulations for 60 and 600 ppm. Stability
was assessed on six samples similarly obtained as those for homogeneity and
analyzed at 7 and 16 days of storage at room temperature. A sample of each test
formulation (60, 300, and 600 ppm) from weeks 1-4 and of a randomly selected
dietary level for each week thereafter was analyzed in duplicate for concentration
of test material.

Resuylts:

Homogeneity Analysis: The range of prestudy 60 ppm values was 58.59-59.62 ppm
with a mean percent of target of 98.6%. The range of prestudy 600 ppm
values was 586.5-607.0 ppm with a mean percent of target of 99.8%.

Stability Analysis: Based on the means of 6 samples/dose/time period, there was

a 3.8 and 5.0% decrease in concentration at 7 and 14 days, respectively, for the

. 60 ppm diets and a decrease of 4.0 and 4.3% at 7 and 14 days, respectively, for
the 600 ppm diets.

Concentration Analysis: The week 1 range for 60 ppm was 59.03-59.10 ppm with
a mean percent of target of 98.5%. The week 1 range for 300 ppm was 301.4-
301.5 ppm with a mean percent of target of 101%. The week 1 range for 600
ppm was 592.1-596.6 ppm with a mean percent of target of 99.1%. The overall
mean concentration for 60 ppm (sample size 74) was 59.1 + 1.15 ppm with a
mean percent of target of 98.5%. For 300 ppm (sample size 76), the mean was
296.5 + 4.36 ppm with a mean percent of target of 98.8%, and for 600 ppm
(sample size 74), the mean was 592.8 '+ 15.36 ppm with a mean percent of
target of 98.8%.

The analytical data indicate that the mixing procedure was adequate and that the
variance between nominal and actual dosage to the animals was acceptable.

S. Animals received fresh diet Weekly.

o
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6. Statistics

Body weight, body weight gain, total food consumption, total food efficiency,
hematology including cell morphology changes, serum chemistry, urinalysis, organ
weights, and organ weight/terminal body weight ratios were analyzed for equality
of means using the appropriate one-way analysis of variance (ANOVA) followed
by the Dunnett’s test for comparing treatment means with controls, All analyses
were evaluated at the 5.0% level with group comparison at the two-tailed
probability level if trend analyses were not significant. Cumulative survival data
were analyzed using the National Institute package trend analysis of survival at the
5.0% two-tailed probability level. Variance homogeneity was tested by Levene’s
method for individual observations and by Box’s method for analyses of food
efficiency summary statistics. '

Initially, all tumor incidences were analyzed by the unadjusted Cochran-Armitage
test for trend and Fisher’s exact test for group comparisons. Tumors judged to be
incidental (not cause of death) were analyzed by the survival adjusted logistic
prevalence method or the exact prevalence method, as appropriate. For
histiocytic sarcoma and malignant lymphocytic lymphoma in males, which were
assigned cause of death, life table analyses were performed taking the time of
death as a surrogate for their onset. Also, female mammary carcinoma and
fibroadenoma incidences were analyzed by life-table techniques.

C. METHODS
1. Observations

Animals were inspected once daily, 7 days a week for signs of toxicity and twice
daily for mortality. In addition, a detailed clinical examination was performed
each time the animals were weighed. N

2. Body weight

Animals were weighed on a weekly basis from week 1 through the start of week
15, once every two weeks from week 15 through 27, and once monthly thereafter.

3. Eood consumption and comipound intake

Food consumption for each animal was determined and mean daily diet
consumption was calculated as g food/kg body weight/day. Daily food
consumption was recorded weekly for weeks 1-14, once every two weeks from
week 14-26, and moathly thereafter. Food efficiency (body weight gain in kg/food
consumption in kg per unit time X 100) and compound intake (mg/kg/day) values
were calculated for all food-intake measurements.

5
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4. Ophthalmoscopic examination

Eyes of each animal were subjected to an indirect ophthalmoscopic examination
prior to treatment and at week 52 and 104 of treatment using 1% Mydriacyl as
‘the mydriatic agent.

5. Blood

Blood was collected during weeks 13, 26, 52-53, 78, and 104 from fasted animals
(10/sex/group) that had been randomly selected prior to the study. Blood was
extracted by orbital sinus venipuncture following CO,/O, inhalation anesthesia.
The CHECKED (X) parameters in Table 2 and Table 3 were examined.

a. Hematology -
TABLE 2. HEMATOLOGICAL PARAMETERS EVALUATED.

Leukocyte differential count®

Mean corpuscular HGB (MCH)

! Mean corpusc. HGB conc.(MCHC)
| Mean corpusc. volume (MCV)

| Reticulocyte count :
Cell morphology

Hematocrit (HCT)

Hemoglobin (HGB)

Leukocyte count (WBC)

Erythrocyte count (RBC)

Platelet count

Blood clotting measurements -
(Thromboplastin time) oo -
(Clotting time)

(Prothrombin time) .

* Minimum required for carcinogenicity studies (only on Cont. and HDT uniess effects are observed
based on Subdivision F Guidelines).
Data obtained from Table 10A, pages 149-161, in the study report.

PR T,
KR KM
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PIRATE
b. Clinical Ct . u
TABLE 3. CLINICAL CHEMISTRY PARAMETERS EVALUATED.
ELECTROLYTES OTHER
X | Calcium X | Albumin
X | Chloride X 1 Blood creatinine
Magnesium X | Blood urea nitrogen
X 1 Phosphorus X ) Total Cholesterol
X | Potassinm X ! Globulins
X 1 Sodium X 1 Glucose
X ! Total bilirubin
X | Total serum protein (TP)
ENZYMES Triglycerides
X | Alkaline phosphatase (ALK) Serum protein electrophoresis
Cholinesterase (ChE)
X | Creatine phosphokinase
X 1 Lactic acid dehydrogenase (LDH)
X Sprum alanine amino-transferase (also SGPT)
Serum aspartate amino-transferase (also SGOT) l
X | Gamma glutamy! transferase (GGT) !
Glutamate dehydrogenase ;
X :
]
—_———— e =

* Not required for carcinogenicity studies based on Subdivision F Guidelines.
Data obtained from Tabie 11A, pages 172-184, in the- study report.

Urmc was collected in individual urine collection cages from animals during the
overnight fast prior to collectmg blood for hematology and clinical chermstry The
CHECKED (X) parameters in Table 4 were examined.
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TABLE 4. URINE PARAMETERS EXAMINED.

X | Appearance X ! Glucose

X 1 Volume X 1 Ketones

X | Specific gravity X 1 Bilirubin

X 1 pH X 1 Blood

X | Sediment (microscopic) Nitrate

X i Protein _ Urobilinogen

* Not required for carcinogenicity studies based on Subdivision F Guidelines.
Data obtained from Table 12, pages 191-222, in the study report.

7. Sacrifice and Pathology
All animals that died and those sacrificed on schedule were subjected to gross |
pathological examination and the CHECKED (X)) tissues in Table 5 were
collected for histological examination. The (XX) organs, in addition, were

weighed. Organ/body and organ/brain weight ratios were determined on 10
rats/sex/dose only at the scheduled sacrifices (12 months and 24 months).
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TABLE 5. TISSUES COLLECTED FOR PATHOLOGICAL EVALUATION.,

* Required for carcinogenicity studies based on Subdivision F Guidelines.
* Organ weight required in chronic studies.

** Organ weight required for non-rodent studies.
Data obtained from Tables 14A-B and 15A-D, pages 264-361, in the study report.

H : = —— N e —— T
! DIGESTIVE SYSTEM i CARDIOVASC./HEMA—I- - NEUROLOGIC
t T.
I
Tongue , X Aorta* XX | Brain*
X Salivary glands* ‘XX 1 Heart* X, 1| Periph.nerve*
X Esophagus* X Bone marrow* X Spinal cord (3
X Stomach* X Lymph nodes* X levels)*
X | Duodenum* XX | Spleen* X Pituitary*
X 1 Jejunum*® X Thymus* Eyes (optic n.)*
X lleum* —_ '
X | Cecum* UROGENITAL XX GLANDULAR
X { Colon* XX | Kidaeys* + Adrenal gland*
X + Rectum® X Urinary bladder* X Lacrimal gland
X ! Liver** XX | Testes*™ XX | Mammary gland’
X | Gall bladder* XX | Epididymides XX | Parathyroids***
Pancreas* X Prostate Thyroids** *
X X Seminal vesicle
RESPIRATORY XX | Ovaries** X OTHER
Trachea® X Uterus® X | Bone*
X ! Lung® X 1 Vagina X Skeletal muscle*
X Nose X | Cervix X Skin*
X | Pharynx X Oviducts X | All gross lesions and
X | Larynx X masses*
Zymbal’s gland
- : Harderian gland
% .

II. RESULTS
A. Observations

1. Mortality - No significant increase in mortality occurred in either sex of the treated
groups compared to their respective controls. Table 6 presents survival ratios for
selected weeks. At 12 months the survival rate, adjusted for interim sacrifice and
accidental deaths, ranged from 95-100% in males and 96-100% in females. At 24
months the survival rate among all treated groups ranged from 56%-68% in males
and 35-58% in females. The highest survival rates for both sexes at 24 months
were in the 600 ppm groups. The survival rates are greater than the 25%
required by the guidelines at 24 months. '
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TABLE 6. SURVIVAL IN RATS FOR SELECTED WEEKS.
Concentration in Diet (ppm)
0 60 300 600 0 60 300 600
Week Males Females

52 | 62/65 | 65/65 | 64/64 | 61/64 || 64/65 | 65/65 | 63/65 | 65/65

95% | 100% | 100% | 95% || 98% | 100% | 97% | 100%

78 | 52/55 | 46/55 | 52/54 | 43/53 || 42/54 | 48/54 | 46/55 | 53/55

95% | 84% | 96% | 81% | 78% | 89% | 84% | 96%

91 | 47/55 | 42/55 | 44/54 | 42/53 | 34/54 | 35/54 | 36/55 | 44/55

8% | 6% | 81% | 9% | 63% | 65% | 65% | 80%

| 104 | 33/54 | 36/55 | 30/54 | 36/53 | 19/53 | 18/52 | 24/55 | 32/55
61% | 65% | S6% | 68% | 36% | 35% | 4% | 58% |

Data obtained from Table 2A, pages 84-93, in the study report.

2. Clipical Signs - Treatment-related signs of toxicity were not observed. Commonly
seen clinical signs included hunched posture, malocclusion, foreskin paraphimosis,
anorexia, hypoactivity, few and soft feces, chromodacryorrhea, rough hair coat, tail

sores, and urine stains.

B. Body weight

Table 7 presents the mean body weights for both sexes at selected weeks. Statistically
significant (p <0.05) decreases in body weight were observed at 600 ppm in both _
sexes starting at weék 3 of the study. In both sexes of the 300 ppm group, mean body
weight depressions frequently reached statistical significance (p <0.05) from week 4
onwards in females and week 8 onwards in males. By week 53 mean body weights
were reduced significantly in males by 5% at 300 ppm and 9% at 600 ppm, and in

females by 6% at 300 ppm and 13% at 600 ppm. However, by week 105 only females
exhibited statistically significant decreases in mean body weight compared to controls.
Their mean body weight reductions were 17% at 300 ppm and 18% at 600 ppm. The
mean body weights of both sexes at 60 ppm were generally comparable to the '
controls throughout the study.

Table 8 summarizes data on body weight gains. Statistically significant (p <0.05)
dose-related decreases in weekly body weight gains occurred frequently in the 300
and 600 ppm groups of both sexes during the first year of treatment. These same
treatment groups in the last half of the study exhibited only occasional decreases in

10 | o



PIRATE

Chronic/Oncogenicity Study 83-5

mean body.weight gain. Cumulative mean body weight gains relative to controls were
significantly reduced statistically through week 52 in both sexes at 300 ppm and 600
ppm. In males this reduction reached 6% at 300 ppm and 12% at 600 ppm, and in
females it reached 10% at 300 ppm and 22% at 600 ppm. By the end of the study
cumulative mean body weight gain reductions were statistically significant only in
females with a 26% reduction at 300 ppm and 29% reduction at 600 ppm,

TABLE 7. MEAN BODY WEIGHT IN RATS AT SELECTED WEEKS.

11

Mean Bodf Weight (g)
Concentration in Diet (ppm)

60 300 600 0 60 300 600

Week | Males Females
1 217 219 218 175 171 172 173
4 362 363 353* 244 241 237+ 234+
8 464* 462* 449+ 288 282 279 271+
13 538 532 511% 314 307 308 |. 295%
25 617 607+ 585+ 363 353 348% 329+
40 667 648* 622+ 399 188 379+, | 356+
53 693 675% " 645+ 432 417 404> 375%
79 727 | €87+ 660* 470 465 441 412+
92 £98 668* 646*% 508 488 464+ 420*
105 624 600 593 a71 468 392+ 384~

Data obtained from Table 4, pages 113-119, in the study report.
* Statistically different from controls at p s0.0S.
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TABLE 8. CUMULATIVE BODY WEIGHT GAINS (PERCENT OF CONTROL).

Cumulative Mean Body Weight gain (g) in Rats and
I (Percent of Control)
_ Concentration in Diet (ppm)
0 60 300 600 o 60 300 600
Week
Males Females
e e ———
1-4* 181 176 174 164 83 81 78 72
- (97 (96) {91) - (98} (94) ~ (87)
1-8° 275 266 263 246 120 114 112 106
- (97 (96) (89) - (95) (93) (88)
1-13° 339 333 318 295 145 144 134 127
- (98 {34) {87) - (99 (92) {88
487 476 456> 428~ 258 2486 231+ 202~
- - (94) {88) = - {90) {78)
41% 410 38l 378 296 298 218+ 210~
- {98) {(91) {90) — - (74) {71)
@ﬂ — —

Data obtained from Table 5, pagea 120-125, in the study report.

* calculated by reviewers from weekly weight gains; not statistically
analyzed.

b calculated by study author.

* Statistically different from controls at p <0.05.

C. Food consumption and compound intake

1. Fpod consumption - Weekly measurements of food consunption
did not reveal meaningful differences in males in any
treatment group. Food consumption in females at the 600 ppm
level tended to be slightly lower than controls throughout
the study and occasionally reached statistical significance
(p £0.05). Weekly food consumption in females for weeks
1-52 and 1-104 were significantly decreased (p <0.05).
Overall food consumption was similar in all groups of males
but was about 7% decreased in 600 ppm females.

2. Compound consumption (time-weighted average) - Average
consumption of AC 303,630 for weeks 1-104 at 60, 300, and
600 ppm levels was 2. 9 15.0, and 30.8 mg/kg/day,
respectively, for males and 3 6, 18. 6 and 37.0 mg/kg/day,
respectively, for females.

3. Food efficiency - Throughout the study, both sexes at

300 ppm and: 600 ppm occasionally showed statistically
significant depressions in food efficiency, and average food

12 _ HJ\; 2
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D.

efficigncy did not show any consistent trends in the
treatment groups compared with controls. Total mean food
efficiency in both sexes was significantly (p <0.05)
decreased statistically in the 600 ppm group during weeks 1-
4 and in both the 300 ppm and 600 ppm groups during weeks 1-
13 of the study.

Ophthalmoscopic examination

Although ocular lesions were noted in controls and treated
animals, no dose-related or time-~dependent relationships could
be established. The lesion most frequently observed at 52 and
104 weeks was chromodacryorrhea in control and treatment
groups of both sexes. Only male rats at week 104 exhibited an
increased incidence of cataracts (11, 14, 30,,and 22%) at o,
60, 300, and 600 ppmn, respectively. Historical Charles River
mean 1nc1dence data (published in 1991) for .cataracts in males
at 24 months is 24/313 or 7.7% (range 0-18.8%).

Blocd work

1. Hematology -~ Treatment-related effects consistent with
anemia were observed in 600 ppm males during weeks 13, 26,
and 52 of treatment. Table 9 summarizes mean values for
erythrocyte count (RBC), hematocrit (HCT), hemoglobin (HGB),
and reticulocyte courit (RETIC) in control and 600 ppm males.
Compared to concurrent controls, the values at 600 ppm for
RBC and HGB were decreased 6§~9% and HCT values were
decreased 8-11% at weeks 13, 26, and 52; HCT also was
decreased 6% at 78 weeks (p £0.05). 1In 600 ppm females,
significant decreases were only seen for RBC (7%) and HCT
(6%) at week 13. Values for concurrent controls were very
close to age matched reference doses for laboratory
historical controls. The percentage of reticulocytes was
increased in 600 ppm males throughout the study and differed
significantly from controls at 26 and 52 weeks; reticulocyte
percentages were significantly increased in 600 ppm females
only at week 13. There were no significant differences in
the hematology parameters between control and treated groups
for both sexes at week 104. No treatment-related
differences in differential leukocyte counts were observed
in any of the treatment groups.

13 | | ,r.ﬁ“.7 .
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TABLE 9. SELECTED MEAN HEMATOLOGY DATA FOR MALE RATS.

Treatment Week
- Parameter/ Group ‘

Unit (ppm) 13 _ .26 52 . 78 104
RBC (M/ul) ' 0 8.89 8.65 8.60 7.96 6.80
600 8.27* 8.10% 7.85% 7.80 7.10

HCT (%) 0 46.3 24.6 44.2 41.9 35.9
600 42.6* 41.2+ 39.5+ 39.5¢ 37.0‘

HGB (g/dl) 0 | 15.9 15.7 15.5 15.0 13.2
' 600 14.8* 14,7+ 14.1* 14.5 13.6

RETIC (% RBC) 0 2.1 1.8 1.3 .o 2.9
: 600 2.8 3.3» 3.0% 3.1 3.7

Data obtained from Table 10A, pages 149-161, in the study report.
* Statigtically different from controls at p <0.0S

2. Clinical cChemistry - Treatment-related effects were

observed on total cholesterol and serum globulin. Table 10
summarizes the mean total cholesterol and serum globulin
data. Mean total cholesterol in females receiving 600 ppm
was elevated (p <0.05)- 31-43% over concurrent controls at
weeks 13, 26, 52, -and 78. At week 104 total cholesterol was
elevated 61% over concurrent controls; however, the author
did not consider this to be statistically significant.
Females in the 300 ppm group showed elevated total
cholesterol over concurrent contreols of 38% (p <0.05) at 78
weeks and 65% at 104 weeks.

The mean values for globulin, compared to concurrent
controls, at 13 weeks increased (p <0.05) by 19% in 300 ppm
- females and 31% in 600 ppm females. Significantly elevated

- mean globulin values persisted in females at week 26 by 20%
in 300 ppm and 35% in 600 ppm groups. In 600 ppm females
significant increases in mean globulin levels also were seen
at 52 weeks (26%) and 78 weeks (33%) but not at 104 weeks.
In 600 ppm males significant increases in mean globulin were
seen only at 26 weeks (18%) and at week 52 (29%).
Statistically significant decreases in the mean albumin/
globulin ratios occurred in 300 ppm females at weeks 13 and
26; in 600 ppm females at weeks 13, 26, and 78; in 300 ppm
males at weeks 52 and 78; and in 600 ppm males at weeks 26,
52, and 78. :
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TABLE 10. TOTAL CHOLESTEROL AND SERUM GLOBULIN DATA IN RATS.

" Dietary Week
Concentration
éﬁm) 13 26 52 78 104
ey e ——
Total Cholesterol (mg/dL)

‘Males o 74 83 98 124 167
60 70 76 94 81l* 128
300 69 70 82 103 145
600 77 82 a5 140 162
Females 0 85 104 113 105 107
60 86 95 120 120 129
300 91 108 132 145% 177
600 111* 142* l62* 142+ 172

Serum Glocbulin (g/dL)
Males Q 1.8 2.2 2.1 2.6 2.9
60 1.8 2.2 2.4 2.8 3.0
300 1.8 2.3 2.5 2.9 3.3
600 2.0 2.6% 2.7% 3.0 3.3
Females O 1.6 2.0 2.3 2.4 3.3
60 1.6 1.9 2.1 2.6 2.8
300 1.9% . 2.4% - 2.6 2.8 3.4
600 2.1%, - 2.7%° 2.9% 3.2% 3.3

Data obtained
report.

from Table 11A, pages 172-184, in the study

* Statistically increased from controls at p £0.05

Other serum chemistry parameters, such as elevated urea
nitrogen in 300 ppm-and 600 ppm males at week 52 and in

' 600 ppm males at week 78, and decreases in total bilirubin
in males at all tested dose levels in week 78 were noted.

However, their relatively low-magnitude, inconsistent

occurrence over time, and lack of dose-response
relationships indicate that they are incidental to the

administration of AC 303,630.

F. Urinalvsis

No treatment-related changes were observed in the urine
Protein, bilirubin, and other urine parameters were

values.

comparable to those of controls for all weeks tested (13,
and 104).

52, 78,
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Sacrifice and Patholoqy

1.

~ Slight to moderate increases in absoclute
liver weights occurred at 12 and 24 months. Table 11
summarizes the liver weight data. At 12 months absolute
liver weights were increased 7-13% compared to controls in
males receiving 300 ppm and 600 ppm, respectively, and
liver-to-body welght ratios were significantly increased at
300 and 600 ppm. Liver weights in females at 12 months were
similarly increased by 8% at 300 ppm and 12% at 600 ppm, and
liver-to-body weight ratios were 51gn1f1cantly increased at
300 and 600 ppm. At terminal sacrifice, absoclute llver
weights were increased 12% compared with controls in 600 ppm
males, and llver-to—body weight ratios were increased
significantly in both sexes receiving 600 ppm.

TABLE 11. MEAN ABSOLUTE AND RELATIVE LIVER WEIGHTS IN RATS.

Parameter/Units 9

] , ) Males Females

COncent;ation in Diet (ppm)
60 300 600 C 60 300 600

12 Months

Liver Wt. Abs. (g) 16.0 | 17.1 17.3 18.0 10.2 | 10.5 11.0 11.4

Rel. to B. Wt. (%) 2.34 | 2.54 | 2.67* | 2.88* 2.53 ]| 2.70 | 3.03* | 2.28%*

Term. B. Wt. (g) 683 | 672 | &a8 627 404 | 391 364 349

24 Months

“

Liver Wt. Abs. (g) | 16.3 | 15.8 | 17.0 | 18.2 || 12.7| 12.7 | 11.4 | 12.8

Rel. to B. Wt. (%) | 2.65 | 2.67 | 2.94 | 3.30+ | 2.81| 2.82 | 3.09 | 3.55+
Term. Wt. (g) 618 | 604 584 566 454 | 451 | 374% | 365+

' Data obtained from Table 14A-B, pages 264-283, in the study report.

* Statistically different from controls at p x0.05.

Other increases in organ-to-body weight ratios that achieved
a level of significance included the brain in 600 ppm males
at 12 months and in 300 and 600 ppm females at 24 months,

testes/epldidymldes in 600 ppm males at 12 months, and heart

~in 300 and 600 ppm females at 24 months. These increases in

organ-to~body weight ratios are associated with decreased
body weights and do not appear to be of toxicological
importance.

. Gross pathology - No increased incidence of gross

pathological changes were observed in the organs of treated

16
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rats compared with the controls following unscheduled deaths
or at interim and terminal sacrifices.

. . to

a) Non-neoplastic - Statistically significant (p <0.05),
treatment-related centrilobular to midzonal hepatocellular
enlargement occurred in both sexes treated at the 300 ppm
and 600 ppm levels. These changes occurred in rats at the
interim sacrifice and also as diffuse enlargements in rats
incurring unscheduled deaths and at terminal sacrifice.
Table 12 summarizes the overall incidence and severity of
liver lesions in rats. :

17




PIRATE

Chronic/Oncogenicity Study 83-5

TABLE 12. INCIDENCE AND SEVERITY OF TREATMENT-RELATED NON-

NECPLASTIC LESIONS IN RATS.

" Number Lesions/Animals Examined
Concentration in Diet (ppm)
0 60 300 600 0 60 300 600
Hepatccellular
Enlargement Males Females
— . —— ___——— ——— —
Interim Sacrifice
Centrilobular
to Midzonal ’ '
Minimal 0710 1/10 2/10 4/10 1/10 0f10 2/10 3/10
Slight 0/1¢ 0/10 - 2/10 5/10 0/10 0/10 0/10 7/10
Unscheduled Deaths
Centrilobular
to Midzonal
Minimal 0/23 0/19 0/2e 1/20 0/36 0/38 0/31 1725
Slight Q23 0/1% 1/26 5/20 0/36 Q/38 1/31 8/25
Diffuse ‘
sSlight 1/23 0/19 3/26 3/20 0/36 1/38 1/31 8/25
Moderate 0423 0419 0426 : 0£20 2!36 0/38 1/31 Q/25
Terminal Sacrifice
Centrilobular
to Midzonal o
Slight 2/32 0/36 8/29 9/35 2/19  0O/17 10/24 16/30
Moderate 0/32 a/36 /29 0/35 0/19 0/17 0/24 6/30
Diffuse . ,
Slight 0/32 0/36 1/29 19/35 1/19 0/17 z2/24 4/30
Moderate 0/32. 0/36 Q0/29 1/35 0/19 0/17 1/24 1/30
= — . -
Total 3/65 | 1/65 | 17/65% | 47/65* 6/65 1/6% 18/65* | 54/65*
5% 2% 26% 72% 9% 2% 27% 83%

Data obtained from Table 15A-D, pages 284-361, and Appendices 13a-C, in the

study report.

* Significantly different from control at p s<0.05.

At interim sacrifice the combined incidence of minimal/

slight centrilobular to midzonal hepatocellular enlargement
in the 0, 60, 300, and 600 ppm groups were 0, 10, 40, and
90%, respectively, in males, and 10, 0, 20, and 100%,
respectively, in females. At terminal sacrifice
centrilobular to midzonal as well as diffuse hepatocellular
enlargement of slight or moderate severity were described.
The combined incidence of these lesions in the 0, 60, 30G0,
and 600 ppm groups was 6, 0, 31, and 83%, respectively, in
males and 16, 0, 54, and 90%, respectively, in females.

18
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In the. unscheduled deaths, hepatocellular (dif fuse)
enlargement was slight or moderate in 11 rats at 600 ppm
and 5 rats at 300 ppm, and hepatocellular enlargement
(centrilobular or midzonal) was minimal or slight in 15 rats
at 600 ppm and 2 rats at 300 ppm. The combined incidence of
these lesions in the 0, 60, 300, and 600 ppm groups was 4,
0, 15, and 45%, respectively, for males and 6, 3, 10, and
68%, respectively, for females. '

Additional lesions frequently observed in numbers comparable
to controls were chronic inflammation of the liver (83-92%
of all rat groups), peribronchial/perivascular lymphoid
infiltration in the lungs (97-100%) of all rat groups,
chronic progressive nephropathy in the kidneys (92-98% of
male and 83-95% of female groups), and degenerative
cardiomyopathy in the heart (26-94% of male and 31-74% of
female groups).

b) Neoplastic - Table 13 presents tumor incidence data.
Females in the 600 ppm group exhibited a statistically
significant (p £ 0.05) increase in endometrial stromal
polyps compared to controls when analyzed by Fisher’s exact
test. The incidence, which was 7.7%, is above the

~ historical rate of 4.8% but below the maximal spontaneous
incidence rate of 13.3% for the laboratory. Also, there was
a relatively high number of females at risk in this group
compared with controls because survival was significantly
increased in 600 ppm females. When these incidence data
were analyzed using the exact prevalence method to compare
two groups with heterogeneous survival rates, the increase
was not statistically significant. These benign
proliferative lesions were not considered treatment related
because they did not exceed the historical spontaneous
incidence rate and when adjusted for survival, they are not
statistically significant. .

Treatment-related increased tumor incidence was observed at
the 600 ppm dose. Males in the 600 ppm group showed a :
statistically significant (p <0.05) increase of malignant
histiocytic sarcoma over controls by life-table analysis.
The overall incidence of malignant histiocytic sarcoma in
this 600 ppm group (6.2%) is slightly above the upper
maximum range of historical incidence (5.6%) for the
laboratory, but it was within the maximal historical
incidence of 7.1% for the Charles River Laboratories
(February 1992). Histiocytic sarcoma was the cause of death
in all rats in which it was observed.

Males in the 600 pPpm group exhibited a slightly'increased'
incidence of malignant lymphocytic lymphoma (5/65 or 7.7%)
compared to controls, but the increase was not statistically:

19
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s;gnlflcant by Fisher's exact test or life-table methods.
The maximum range of historical spontaneous tumor incidence
for lymphocytic lymphoma at the laboratory is $/70 or 7.1%
and at Charles River Laboratories, historical incidence is
2.9%. ‘

TABLE 13. TUMOR INCIDENCE IN RATS (ALL DISPOSITIONS).

Number Lesions/Organs Examined

Concentration in Diet (ppm)

0 60 300 600 o 60 300 600
Tumors Males | Females
. ——
Uterus Endometrial Stromal — — — - 0/65 0/45 0/39 5/65*
Polyp — — — 7.7%
Mammary Carcinoma — - - - 11/65 12/52 | 18/52 16/64

17% 2% | 35% 25%

Mammary Fibroadenoma —- - — — 28/65 37/52 | 24/52 | 19/64

43% MN% 46% 30%
Liver Hepatocellular 0/65 0/65 3/65 3/65 1/65 0/65 0/65 0/65
Adenoma — — 4.6% 4.6% 1.5% — _ —
Livér Hepatocellular 3/65 0/65 5/65 5165 1/65- Q/65 0/65 0/65
Adenomas/Carcinomas 4.6% | — 1.7% 7.7% 1.5% — — —
Malignant Histiocytic 0/65 1/65 1/65 4/65*% 2/65 0/65 0/65 0/65
Sarcoma (multiple sites) - 1.5% 1.5% 6.2% I.1% - - —
Malignant Lymphocytic. 1/65 2/65 0/65 5/65 2/65 1/65 2765 0/65
Lymphoma - 1.5% |3.1%| — 77% | 3.1% | 1.5% | 3.1% | —
Testis Benign Interstitiai Cell 3/65 1722 3/32. 7165 — - — —
Tumor 46% [4.5% | 9.4% 10.8% '

Data obtained from Table 15A-D, pages 284-361, and Appendices 13A-C, in the study report.
* Significantly different from coatrot at p <0.05; Fisher exact test. :

The slightly increased incidences of liver adenomas in the
600 ppm male group (0/65 in controls, 3/65 at 600 ppm) and
combined adenomas/carcinomas (3/65 in controls; 5/65 or 7. 7%
at 600 ppm) were not statistically significant. The
incidence of combined hepatocellular adenoma/carcinoma at
600 ppm is comparable to the maximal historical spontaneous
incidence at the laboratory based on two studies (4/50 or 8%
and 5/70 or 7.1%) and below the maximal incidence published
by Charles River Laboratories (27.3%). Thus, these tumors
are not considered treatment related. :
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Animals in the 600 ppm group showed a slight increase in the
benign interstitial cell tumor of the testis, an effect that
appeared to increase with dose (4.6, 4.5, 9.4, and 10.8% for
0, 60, 300, and 600 ppm, respectively), but the effect was
not statistically significant (pair wise or trend).

Although the incidence of mammary carcinomas was slightly
elevated in treated females, the effect did not reach
statistical significance by the Fisher's exact test and
life-table analysis. Also, treated females showed a
decreased incidence of mammary fibroadenoma at 600 ppn.
Thus, the increased incidence of mammary carcinomas was not
considered treatment related.

III. DISCUSBION

A. Investigator's Conclusions

The study author concluded that the NOEL for chronic toxic
effects through 24 months was 60 ppm (2.9 and 3.6 mg/kg/day,
respectively, for males and females), and the LOEL was 300
ppm, based on hepatocellular enlargement in the 300 and 600
ppm treatment groups. The NOEL for oncogenic effects through
24 months was 600 ppnm (30.8 and 37.0 mg/kg/day for males and
females, respectlvely)

B. Reviewer's Discussion -

Male and female Crl:CD BR rats were fed AC 303,630 (Pirate;
94.5% ai) at 0, 60, 300, or 600 ppm for 24 months. Average
calculated test substance consumption for the 60, 300, and 600
ppm groups was: 0, 2.9, 15.0, or 30.8 mg/kg/day, respecti-
vely, for males; and 0, 3.6, 18.6, or 37.0 mg/kg/day,
respectively, for females. '

Mortality among treated animals was comparable to that of
controls (Table 6). Most of the deaths occurred during the
last 12 months of the study. Pituitary adenoma/carcinoma and
mammary fibroadenoma/carcinoma, which occurred with an
incidence comparable to controls, were the most frequent
causes of death.

Mean body weights and body weight gains of both sexes in the
300 and 600 ppm groups showed statistically significant,
treatment-related decreases during the first year of the study
(Tables 7 and 8). By the last week of the study, only females
showed statistically significant decreases in mean body
weights and body weight gain. Mean body weight gain was
reduced in females by about 26% at 300 ppm and 29% at 600 ppm
over the 104-week study. Average food copsumption did not
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show consistent trends in males and was only occasionally
depressed statistically in females. Although both sexes at
300 ppm and 600 ppm demonstrated significantly diminished food
efficiencies during weeks 1-13 of the study, no consistent
trends were observed in either sex during the 104 week study.

There were significant decreases in erythrocyte count,
hemoglobin concentration, and hematocrit in 600 ppm males at
weeks 13, 26, and 52 and hematocrit at week 78 of treatment
(Table 9). Males in the 600 ppm group also showed
statistically significant elevations in mean reticulocyte
values at weeks 26 and 52 and absolute reticulocyte levels. at
week 52. These findings are consistent with anemia and appear
to be treatment related. Anemia, similar to that observed in
males, did not occur in females, although females in the 600
ppm group showed a significant decrease in mean erythrocyte
count and hematocrit and elevated mean reticulocyte levels at
week 13. None of the hematological changes persisted beyond
week 78 in males and week 13 in females, suggesting that the
animals may have adapted to the effect. The increases noted
in serum globulin and total cholesterol during weeks 13, 26,
53, and 78 may be attributed to treatment (Table 10). No
treatment-related effects were cbserved on clinical signs,
gross pathology, and urinalysis.

The increased incidence of cataracts in males receiving 300 or
600 ppm AC 303,630 may not be toxicologically important.
Females in all groups exh&blted a very low incidence of
cataracts. ; -

The treatment-related increases observed in the liver-to-body
weight ratios of both sexes at 300 ppm and 600 ppm are
consistent with the increased incidences of histopathological
lesions in the livers of these groups (Table 11). The
increased mean organ-to-body weight ratio for the ‘
testes/epididymides at 600 ppm corresponds to histopatho-
logical evidence of an increased incidence of benign testis
interstitial cell tumors. The increased mean brain-to-body
weight ratio in males at 600 ppm did not correspond with any
significant histopathologlcal changes.

Non-neoplastic microscopic pathological studies revealed
treatment-related centrilobular to midzonal hepatocellular
enlargement, sometimes characterized as diffuse enlargement,
in both sexes at 300 ppm and 600 ppm (Table 12). "The severity
of this lesion ranged from slight to minimal in animals at
interim sacrifice and those 1ncurr1ng unscheduled deaths.
Diffuse hepatocellular enlargement in unscheduled deaths was
characterized as slight or: moderate, but was usually of slight
severity. At terminal sacrifice ‘hepatocellular enlargement
was described as slight or moderate.

2%
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‘Microscopic evaluations showed a varlety of spontanecus
neoplasms typical of those found in rats of this strain.
Among them were pituitary adenomas/carcinomas and mammary
fibroadenomas/carcinomas. These neoplasms occurred more
frequently than any other neoplasms but in comparable numbers
with controls and were the most common cause of death.

The statistically significant increased incidence of malignant
histiocytic sarcoma compared with controls in 600 ppm males is
below the maximum historical rate reported by the Charles
River Laboratories but is slightly above the upper maximum
range of historical incidence for the laboratory (Table 13).
This neoplasm corresponds with the increased incidence of non-
neoplastic hepatic lesions and increased mean organ-to-body

" weight ratios.-in the liver of males at the 300 ppm and 600 ppm
level. The slight increase in another lymphdreticular system
neoplasm, malignant lymphocytic lymphoma, in males at 600 ppm
does not appear to be treatment related because it is not
significantly different from controls.

The incidence of hepatic adenomas, carcinomas, and combined -
adenomas/carcinomas are not significantly increased statisti-
cally and thus are not likely to be treatment related.
Similarly, the slight increase in benign interstitial cell
tumor of the testis was not statistically significant but may
correspond to the significantly increased mean organ-to-body
weight ratio of the testls/epldldymls observed at the 600 ppm
level. :

The benign endometrial stromal polyps that were statistically
increased in the uterus of females at 600 ppm when analyzed by
the Fisher's exact test are below the maximal spontaneous
incidence ratée for the laboratory and are not  considered
treatment related.

No explanation for the dose levels used in this study were
presented. However, a 2-generation reproduction study in rats
with AC 303,630 (MRID 434292836) used the same dietary
concentrations as this study. Although mortality was not
increased statistically, suggesting that the animals might
have tolerated a higher dose, the decreased body weight and
body weight gain, increased liver-to-body weight ratlos, and
the significant occurrence of non-neoplastic lesions in the
liver at 300 ppm and 600 ppm indicate that these dose levels
may be adequate to characterize chronic toxicity and
carcinogenic potential.

IV. STUDY DEPICIENCIES

This chronic/oncogenicity study (83~-5) is acceptable for
carcinogenicity and satisfies the guideline requirements for a

23
kaiﬂv ?N



PIRATE Chronic/Oncogenicity Study $3-5
carcinogenicity study (83-2) in rats. The study is considered
acceptable for chronic toxicity (83-1) because it provides
scientifically valid information that is fully documented and
clearly addresses the study objectives as outlined in
Subdivision F.

24
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DATA EVALUATION RECORD

. STUDY TYPE: Combined chronic/oncogenicity OPPTS 870.4300 (§83-5]
' {Feeding - Mice] . '

DP BARCODE: D212558 ' SUBMISSION CODE: None
P.C. CODE: 129093 TOX. CHEM. NO.: None

TES TERIAL (PURITY): AC 303,630 (Pirate; 94.5% a.i.)

SYNONYMS: CL 303,630, pyrrole-3-carbonitrile, 4-bromo-2-(p-
chlorophenyl)~1-ethoxymethyl)-5-(trifluoromethyl)

CITATION: Bernier, L. (1994) A Chronic Dietary Toxicity and
Oncogenicity sStudy with AC 303,630 in Mice. Bio-
Research Laboratories Ltd. (Senneville, Quebec).
Laboratory Project ID 84580, August 22, 1994.
MRID 43492838. Unpublished study submitted by
American Cyanamid Company, Princeton, NJ.

SPONSOR: American Cyanamid Company; Agricultural Research
Division; P.O. Box 400; Princeton, NJ 08543-0400.

EXECUTIVE S RY: .

In a chronic toxicity/oncogenicity study (MRID 43492838), Pirate
(94.5% a.i., Lot No. AL-7504-59A) was administered to 65 male and
65 female Swiss Crl:CD -1(ICR)BR mice/sex/dose in the diet at
‘dose levels of 0, 20, 120, or 240 ppm (0, 2.8, 16.6, or 34.5
mg/kg/day, respectively, in males; 0, 3.7, 21.9, or 44.5
mg/kg/day, respectively, in females} for 80 weeks,

Chronic toxicity observed in males and females at 120 and 240 ppm
“included decreased body weight gains, non-neoplastic brain -
vacuolation primarily- in the white matter of the corpus callosum,
‘tapetum, hippocampus, and cerebellum. Body weight gains
decreased in males and females of 23 and 21%, respectively, at
‘240 ppm and 11 and 12%, respectively, at 120 ppm, by the end of
study. The incidence of brain vacuolation in males was 4/65
control, 14/64 mid-, and 49/65 high-dose, and in females it was

. 10/65 control, 28/65 mid-, and 58/65 high-dose. Males and
females at 240 ppm also exhibited vacuoclation of the spinal cord
and optic nerve. Treatment~-related gross pathological changes,
including skin ulceration and scabbing, occurred in males and
females at the 240 ppm level, and scabbing occurred in males at

© 120 ppm. The LOEL for systemic toxicity is 120 ppm (16.6 and
21.9 mg/kg/day in males and females, respectively) based on
decreased body weight gains, brain vacuolation and scabbing of
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the skin (males), and the NOEL is 20 ppm (2.8 and 3.7 nmg/kg/day
for males and females, respectively).

At the doses tested, there was no treatment-related increase in
tumor incidence when compared to controls. Survival in females
was depressed by 40% in the 240 ppm treatment group. Dosing was
considered adequate based on decreased body weight gain and brain
lesions in males and females.

This chronic/oncogenicity study in mice is acceptable for
oncogenicity and satisfies the guideline requirement for a
carcinogenicity study (83-2) in mice. The study is acceptable
for chronic toxicity (83-1) although clinical chemistry and
urinalysis data are missing.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS
A. MATERTIALS:

1. Test Material: AC 303,630

Description: beige powder

Lot/Batch #: AC-7504-59A

Purity: 94.5% a.i.

Stability of compound: Storage stability was tested
prior to study initiation and every 12 weeks between
February 20, 1992 and August 9, 1993 and revealed a
purity range ‘of 94.8%-94.4% a.i.

CAS #: Not available

Br CN

Cl

CH OC H
a a s

2. Vehicle and/or positive control: None

3. Test animals: Speéies: Albino Mouse
Strain: sSwiss Crl:cDp®-1(ICR)BR

Age and weight at study initiation: 6 Weeks (* 1 day) of
age; body weight range 20.6-27.0 g for males and 17.2-
21.9 g for females '

Source: Charles River, St. Constant, Quebec, Canada

Housing: Individually housed in mesh-bottomed stainless
steel cages : '

Diet: PMI Feeds, Inc. Certified Rodent Show #5002 ad
libitum

';,ylgq
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Water: Tap water—softened, purified by reverse osmosis,

and sterilized by ultraviolet light ad libitum
Environmental conditions:

Temperature: Target 22 + 3°* C

Humidity: 50 + 20%

Air changes: Not specified

Photoperiod: 12 Hour llght/dark cycle

Acclimation period: 2 Weeks prior to treatment

B. STUDY DESIGN:

1.

In life dates: - start: December 9, 1991; end: July 5,
1993 .
ssignment:

All animals were weighed and assigned to the test groups
in Table 1 using a computer-based randomization procedure
that ensured homogeneity of group means and variances for
body weight. The animals, replaced within the first

2 weeks of treatment included five due to an unclear tail
tattoo, a female control and a female in the 20 ppm group
sacrificed because the author did not believe they would
survive to terminal sacrifice, and one 240 ppnm female
found dead. None of the data on these animals were'

~included in the results of the study.

TABLE 1. STUDY DESIGN FOR 80 WEEK FEEDING STUDY IN MICE

Mean Compound Number Animals Assigned
Conc. Consumption )
in (mg/kg/day) Total StUdY Interim Sac.
Diet . 80 Weeks 52 Weeks
Test Qroup (ppm) Male | Female | Male | Female | Male | Female
Control 0 o | o | 65 65 10 10
Low (LDT) 20 2.8 3.7 - 65 65 10 10 .
Mid (MDT) 120 16.6-| 21.9 | 65 | 65 10 10
High (HDT) | 240 | 34.5 | 44.5 65 65 10 10

Data extracted from Study No. 84580 (KRID 43492838) Table No. 10, p 84.

3. Dose Selectjon:

The author did not include a rationale for the selected
dose levels. The animals in this study may have been

able to tolerate a higher dosing. However, the 1l3-week
dietary toxicity study of AC 303,630 in CD-1 mice (MRID

3 d%iy}y
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43492830) showed depressions of mean body weight gains
(significant at p <0.05) that reached 26% in males and
29% in females in the highest (320 ppm) treatment group
compared to controls while food consumption remained
generally comparable to that of controls. Also,
significant incidences of spongioform(encephalo)myelo-
pathies were observed on microscopy in males and females
in the 320 ppm treatment group. ‘

4, Di reparation a analysis:

Diet was prepared weekly by mixing appropriate amounts of
test substance with a small quantity of pre-weighed
powdered PMI Feeds, Inc. Certified Rodent Show #5002 in a
mortar. The remaining pre-weighed basal diet was added
to this mix and blended in a Hobart blender for

15 minutes. Fresh diets were stored in the animal rooms
at room temperature in closed polyethylene containers.

Homogeneity and stability were tested on aliquots from
the top, middle, bottom, left, and right in each diet mix
at 20 and 240 ppm. Homogeneity was assessed prior to
animal treatment. Stability was assessed after 7 and 14
days of storage at room temperature in the animal room.
Concentration analyses were conducted weekly from week 1-
14 and thereafter whenever food and body weights were
measured. They were reported weekly for the first

4 weeks and thereafter for weeks 7, 9, 13, 20, 22, 29,
36, 37, 38, 44, -46, 50, 53, €0, 63, 68, 72, 73, and 77.

Res s =

Homogeneity Analysis: The range of prestudy 20 ppm
values was 18.27-21.13 ppm which averaged 19.41 ppm
(average nominal of 97.1%). 'The range of prestudy
240 ppm values was 229.35-250.54 ppm which averaged
242.66 ppm (average nominal of 101.1%).

Stability Analysis: The 7-day 20 ppm range of values
was 18.46-21.11 ppm which averaged 19.32 ppm (average
nominal of 96.6%). The 7-day 240 ppm range of values
was 243.91-247.51 ppm which averaged 245.71 ppm
(average nominal of 102.4%). .

The 1l4-day 20 ppm range of values was 17.75-19.27 ppm
which averaged 18.44 ppm (average nominal of 92.2%).
Analysis of other samples of the 20 ppm mix showed a
range of 18.92-20.52 ppm which averaged 19.72 (average
nominal of 98.6%). The 1l4-day 240 ppm range of values
was 221.03-233.95 ppm which averaged 225.94 ppm
(average nominal of 94.1%). Analysis of other samples
of the 240 ppm mix at 14 days showed a range of 226.16-

{0
S
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233.94 ppm which averaged 230.05 ppm (average nominal
of 95.9%).

Concentration Analysis: The week 1 range for 20 ppnm
was 19.28-21.17 ppm which averaged 20.23 ppm (average
nominal of 101.2%). The week 1 range for 120 ppm was
118.34-125.24 ppm which averaged 121.79 ppm (average
nominal of 101.5%). The week 1 range for 240 ppm was
243.91-247.51 ppm which averaged 245.71 ppm (average
nominal of 102.4%). Table 2 presents the average
percent nominal concentration for these and other
selected weeks. . ‘

‘TABLE 2. AVERAGE PERCENT NOMINAL CONCENTRATION

Average Percent Nominal
Concentration AC 303,630 in Diet
Study
Week 20 ppm 120 ppm 240 ppm
1 101.2 101.5 102.4
2 101.3 98.3 97.1
3 98.5 105.0 110.1
4 8§5.8 97.5 100.4
13 . 101.2- . 100.6 103.6
53 94.1 92.1 96.4
77 92.2 91.9 92.6

Data extracted from Study No. 84580 (MRID 43492838)

Appendix No. 22, pp 1925-1941.

The analytical data indicate that the mixing procedure

‘was adequate and that the variance between.nominal and
"actual dosage to the animals was acceptable.

However,
analyzed concentrations differed from nominal by more
than 5% at 5/23, 3/23, and 3/23 intervals at the low-,

mid-, and high-dose, respectively.

5. Animals received fresh diet weekly.

6. Statistics:

" variances using Bartlett’s test. '
variances were analyzed using the Kruskal-Wallis test,
and the significance of intergroup differences was

5

, Body weight, body weight gain, food
consumption, food efficiency, hematology, and organ
weight data were analyzed for homogeneity of group

Heterogeneous group
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assessed using the Wilcoxon’s test.. Homogeneous group
variances for mean body weights, body weight gains, food
consumption, and food efficiency were analyzed for
homogeneity of slopes. If the slopes were determined to
be homogeneous, they were analyzed using a covariance
analysis. Intergroup differences were determined with a
t-test on the least square means (using week 0 or week-1l
data as covariates). When no pretreatment data were
available or when slopes were heterogeneous (p =0.05),
the data were subjected to an analysis of variance
(ANOVA) and intergroup differences were assessed using
the Dunnett’s test.

Non-neoplastic and neoplastic lesions were selected for
analysis if at least one or more treated group had an
absolute occurrence of at least five for the lesion being
considered and the incidence of that lesion in a treated
group was at least 5% higher than that of the control
group. To compare the distribution of selected lesions
at the 80 week termination, the Cochran-Armitage test for
trend and Fisher’s exact method for group differences
were used. The Statistical Analysis System (SAS)
*Chronic” procedure using life table analyses were
applied to mortality and tumor data.

C. METHODS:

1.

Observations:

Animals were inspected by cageside observation twice

daily, 7 days a week for signs of toxicity and mortality.
In addition, a detailed clinical examination was
performed weekly on each animal.

Body wejght:

Animals were weighed individually on a weekly basis
during the last week of the acclimatization period and
during the first 14 weeks of treatment. They were
weighed biweekly from weeks 14 to 26, inclusive, and once
monthly thereafter. ]

5 'o and compo i :

Food consumption for each animal was determined and mean
daily diet consumption was calculated as g food/kg body
weight/day weekly from weeks 1-14, inclusive. Thereafter
it was determined whenever body weights were. measured.
Food efficiency (body weight gain in g/food consumption
in g per mouse per week X 100) and compound intake
(mg/kg/day) values were calculated for the first 13 weeks

| | ‘ 41h?3M
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as time-weighted averages from the food consumption'and
body weight gain data.

os ic ex ion:

Eyes were examined in all animals prior to treatment, in
animals found dead or sacrificed in moribund condition,
and in all animals sacrificed at 52 and 80 weeks, but the
method of examination was not specified.

Blood was collected for hematoiogy from fasted aniﬁals
scheduled for interim sacrifice and from 10 selected

mice/sex/group at 80 weeks. However, blood samples could
not be obtained from three animals at interim sacrifice
and one animal at terminal sacrifice. 1In addition, blood
smears were obtained at necropsy from all animals
sacrificed in moribund condition during the study. The
CHECKED (X) parameters in Table 3 were examined. :

a. Hematology
TABLE 3. HEMATOLOGICAL PARAMETERS EVALUATED

T

 Hematocrit (HCT)

Hemoglobin (HGB)

Leukocyte count (WBC)
Erythrocyte count (RBC)
Platelet count

Blood clotting measurements

(Prothrombin tlme)

e — |

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

Red Cell Morphology

Mean Platelet Volume

MM e

(Thromboplastin time)
(Clotting time) -

* Minimum required for carcinogenicity studies (only on Cont. and HDT unless
effecta are observed based on Subdivision P Guidelines).
Data extracted from Study No. 84580 (MRID 43492838) Table No. 11, pp 85-98.

6.

7.

b. ¢linical Chemistry was not evaluated.

Urinalvsis was not conducted.

Sacrifice and Pathologv:

All animals that died and those sacrificed on schedule
were subjected to gross pathological examination and the

CHECKED (X) tissues in Table 4 were collected for

histological examination. The (XX) organs, in addition,
were weighed. Organ weights were assessed in all animals

killed at interim sacrifice and in the 10 mice/sex/group
selected for hematological evaluations at the end of the

study.

7 | /Y b



PIRATE - Chronic/Oncogenicity Study 83-5

Histological examination was performed on a full
complement of tissues from all animals in the control and

. 240 ppm groups scheduled for interim and terminal
sacrifices and from all animals in all dose groups that
died or were sacrificed moribund.

TABLE 4. TISSUES COLLECTED FOR PATHOLOGICAL EVALUATION

! DIGESTIVE SYSTEM ! CARDIOVASC./HEMAT. E NEUROLOGIC
Tongue X Aorta* XX | Brain=*
X Salivary glands* XX | Heart+ X Periph.nervex*
X Esophagus* X Bone marrow* X Spinal cord (3
X Stomach* X Lymph nodes~ levels)*
X Duodenum* XX Spleen* X Pituitary*
X Jejunum+ X Thymus» . X Eyes (optic n.)~*
X Ileum*
| X | Cecum* UROGENITAL GLANDULAR
X Colon* XX 1 Kidneys*+ XX 1 Adrenal gland*
X Rectum+* X Urlnary bladder* X Lacrimal gland
XX 1 Liver+" X Testes*' X Mammary gland®
X Gall bladder* X Epididymides X, Parathyroidsg**"
X Pancreas* X Prostate X Thyroids+*
. X Seminal vesicle .
RESPIRATORY XX ! ovaries*’ OTHER
X Trachea® X | uterus* X Bone*
XX | Lung* XX | Gonads X Skeletal muscle*
X | Nose X Skinv+
! Pharynx X All gross lBSLOﬂS
i Larynx and massesg* .
= e —

* Required for carcinogenicxty studies based on Subdivision F Guidelines.

* organ weight required in cdhronic studies.

+* Organ weight required for non-rodent studies.

Data extracted from Study No. 84580 (MRID 43492838) Tables 16-27, pp 123-278,

-~

II. RESULTS

A. Observations:

1. Toxicity - The clinlcal signs that occurred with slightly
greater frequency in treated than in control groups
involved mainly. the pinna, skin, and fur and included -
redness, scabbing, swelling, flaking, or missing pinnas;
skin ulcerations and scabs, mainly on the pinna but also
on the cervical and urogenital regions; alopecia and
thinning of the fur; wet or ungroomed fur in various body
regions; dehydratlon. and a weak, thin body condition.
Treated nmice that died before the end of the study
exhibited these signs slightly more frequently than the
animals scheduled for sacrifice. At interim sacrifice,
only an increased incidence of pinna changes was observed
compared with controls in treated males. ' At terminal
sacrifice, treated males in the 240 ppm group exhibited

8 _ - _,,#3'7
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an increased frequency of mainly skin ulcerations and
scabs, and pinna changes.

Mortality - Overall mortality was statistically increased
compared with controls in the 240 ppm female group. Most
of the deaths in this group occurred after the first year
of treatment. At 15 months the survival rate in males
and females was 82 - 89%, thus exceeding the guideline
requirement of not less than 50% survival. At termina-
tion, survival rates ranged in males from 71% to 78% and
in females from 60% to 80%, far exceeding the guideline
requirement of not less than 25%. Excluding the 10 mice/
sex/group selected for sacrifice at 52 weeks, the
distribution of survival within each test group over

80 weeks and at termination is presented in Table 5.

Historical data presented by the author for the same
laboratory included three 18-month oncogenicity studies
conducted between 1988 and 1991 with ¢D-1 mice. Survival
in control females in these studies was 70% (week 78),
75% (week 80), and 80% (week 78).

TABLE 5. SURVIVAL RATE IN MICE

Week ) ‘Males Females

Percent Survival of Original Group Size
Concentration in Diet (ppm)

0 20 120 240 | 0 20 120 240

16 100 100 100 100 -| 100 100 100 100

m'

52 96 95 93 91 93 89 | 85 95

64 89 as | s9 87 87 82 84 82

72 80 80 | 84 82 85 78 | 80 67

80 75 76 71 78 80 71 73 62

Termination | 75 75 71 78 80 71 | 73 60%

* Statistically different from controls when analyzed using life-table
analysis.
Data extracted from Study No. 84580 (MRID 43492838) Table No. 2, p 51.

‘B.

o

weight:

At randomization (week -1) mean body weights of treated
animals were all comparable to those of controls, but -on
day 0, prior to initiating treatment, males in the 20 and

9 . l_;,lA”feygﬂ
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240 ppm groups exhibited a slight but statistically
significant decrease in mean body weight (Table 6).
Throughout the study this difference increased between
controls and the 240 ppm treated males. Among the females,
statistically significant decreases in mean body weights
were observed occasionally from week 1 in animals receiving
240 ppn and from week 16 in animals receiving 120 ppm. By
week 30 in 120 ppm females and week 34 in 240 ppm females
the decrease in mean body weight was statistically
significant compared with controls on almost all occasions
through the end of the study.

TABLE 6. MEAN BODY WEIGHT IN MICE

ﬁean Body ﬂq;ght {g)
Concentration in Diet (ppm)
0 20 120 240 0 20 120 240
Week Jk Males Females |
0 27.0 | 26.5+ | 26.8 | 26.1%+» |l 21.1 | 20.7 20.8 - 21.0
2 30.0 | 29.4 29.5 | 28.4*+» || 23.2 | 22.6 22.7 | 22.5%+x
4 32.0 | 31.6 | 31.8 30.5 24.9 | 24.3 | 24.3 | 24,10
6 33.4 | 33.1 33.5 32.2 25.9 | 25.6 25.4 | ‘25,1
8 34.7 | 34.3 | 34.7 | 33.2%+ | 26.7 | 26.2 | 26.5 | 26.2
! 13 36.3.| 36.0 | - 3623 34.6* 28.1 | 27.9 28.0 27.7
16 37.4 | 36.9 37.2 35.5*% 29.6 | 29.3 | 28.5% 28.6%
34 40.3 | 39.0 39.5 | 37.0%** || 32,4 | 31.9 | 30.6%* | 30.5%x«
54 42.5 | 40.6 41.7 | 38.3*+« || 34.8 | 33.9 | 32.3%# 32.8
62 42.7 | 40.6 41,7 | 38.2+*+ || 35,1 | 33.6 | 32.6* 33.1+*
70 43.3 41.4 41.6 37.4*%%* || 35,7 | 35.1 33.0* 33.3+
80 43.1 | 40.9 | 42.0 | 37.2%%« | 35.5 | 35.4 | 33.2¢ | 33.6+
e o — |

- Statistically different from controls at p <0.05).
*% Statistically different from controls at p <0.01). "

**#% Statistically different from controls at p

<0.001).

Data extracted from Study No. 84580 (MRID 43492838) Table No. 6, p 62-67.

Treatment with AC 303,630 resulted in a lower growth rate

overall that was statistically significant (p <0.05) in both

sexes receiving 240 ppm and in females receiving 120 ppn.

Between weeks 0 and 13 mean weight gains in males at 240 ppm

were 84.0% of control (calculated by reviewers).

mean body weight gain in males was 23% lower at 240 ppm than
Similarly,

that of controls by the end of the study.

io

Overall

in
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females at study termination, mean body weight gain was 12
and 21% lower in the 120 ppm and 240 ppm groups,

respectively, compared with the control. Table 7 presents
mean body weight gain at selected intervals for both sexes.

TABLE 7. MEAN BODY WEIGHT GAIN IN MICE

_ S—
Mean Body Weight Gain (g)
Concentration in Diet (ppm)
0 20 120 240 0 20 120 240
Week Males Females
-1 -0 ‘3.2 2.6 2.9 2.3 1.7 1.3 1.3 1.5
1-2 | 1.3 1.2 1.2 1.1 0.8 0.6 0.7 0.7
3 -4 0.8 | 1.0%% | 1.1¢%« | 1.0% 0.6 | o.6 0.6 0.6
4 -5 0.6 0.8 0.8 0.6 0.2 0.5+ | 0.8%x* | 0.7%x
5 - 6 0.8 0.7 0.8 1.1%% 0.8 -.9 0.4** | 0.4+
7-8 | 0.7 | 0.6 | 0.7 0.7 0.6 | 0.1x« | 0.6 0.5
12 - 13 | 0.4 0.5 0.4 0.3 -0.2 | 0.2+~ | 0.4%+« | 0. 5wus
30 - 34 0.2 | -0.3 0.1 -0.2 0.7 1.1 0.6 | -0.1%*
52 - 54 | -0.02 | -0.4 0.2_ | —0.8vx2 || 0.2 | -1.0%+ '
58 - 62 | 0.4 | 0.6 | 0.6 0.4 0.8 0.4
66 -~ 70 0.2 0.5 0.1 -0.8+*» || 0.3 0.3
78 - 80 | -0.4 | -0.3 | -0.3 0.05 -0.4 0.3
0 - 80 15.0 | 13.5 . 13.3- | 11.5%« | 15.0 | 15.7
— | (90%) | (89%) (77%) - {105%)

* Statistically different from controls at p <0.05).

*% Statistically different from controls at p <0.01).

*+% Statistically different from controls at p <0.001).
Data extracted from Study No. 84580 (MRID 43492838) Table No. 7, p 70-75.

C. Food consumption and compound intake:

Food copsupption - Prior te initiating treatment, males
scheduled to receive 20 ppm or 240 ppm exhibited a
statistically significant decrease in mean food ,
consumption compared with controls. This decrease,
though minimal, persisted in males throughout the first
13 weeks of treatment but was not statistically
significant. The overall mean decrease in males during
weeks 0-13 in the 240 ppm group was 3.4%. Mean food
consumption overall during weeks 13-26 in males was 2.6%

11 | ““Ffzéh:
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and_3.6% lower than controls at 120 and 240 ppm,
respectively. During week 12-13 mean food consumption in
males was 36.5 g/mouse for the control, 36.9 g/mouse in
the 20 ppm group, 36.8 g/mouse in the 120 ppm group, and
36.4 g/mouse in the 240 ppm group. During week 79-80,
food consumption in males was 32.1 g/mouse for the
control, 31.4 g/mouse in the 20 ppm group, 29.8 g/mouse
in the 120 ppm group, and 28.2 g/mouse in the 240 ppm
group.

In females at all dose levels, weekly food consumption
was comparable or slightly higher than the control
levels. The dosed groups exhibited an overall increase
of 5-8% during weeks 1-13. From week 33 onwards, females
receiving 120 ppm or 240 ppm AC 303,630 had comparable or
slightly lower weekly food consumption values than
controls.

Thus, AC 303,630 was associated with a marginal decrease
in food consumption between weeks 0 and 13 in males
receiving 240 ppm (average 96.6% of control) and between
weeks 13 and 26 in males receiving 120 ppm (97.7% of
control) and 249 ppm (96.5% of control). In females,
overall food consumption during weeks 1-13 was 5-8%
greater in the dosed groups than in controls.

Compound consumption (time-weighted average) - The
average AC 303,630 consumption for male mice during the
80~week treatment period was 2.8 mg/kg/day (range 2-4) in
the 20 ppm group, 16.6 mg/kg/day (range 12-22) in the

120 ppm group, and 34.5 mg/kg/day (range 26-44) in the
240 ppm group. For female mice, compound consumption was
3.7 mg/kg/day (range 3-5) in the 20 ppm group, 21.9 ng/
kg/day (range 16-28) in the 120 ppm group, and 44.5 mg/
kg/day (range 32-60) in the 240 ppm group.

Food efficiency - Although food efficiency in females was
variable (ranging from -0.21 to 2.90% in the 240 ppm
group compared with -0.63 to 4.12% in controls) during
the first 13 weeks of the study, there were no indica-
tions that food efficiency was impaired consistently in
either males or females.

D. Ophthalmoscopic examination - No treatment-related

ophthalmoscopic abnormalities were noted.

_E. Blood work:

1.

Hematology - There were no important effects on
hematology parameters; nearly all values were within the
normal range. At interim sacrifice, males in the 240 ppm-
treatment group exhibited a statistically significant

12 | (_Q N
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(p <0.05) increase in mean corpuscular hemoglobin
concentration (MCHC). Their MCHC was 34.1 + 0.69 g/dl
compared with control levels of 32.9 + 1.13 g/dl. No
other changes in erythrocyte indices including mean
corpuscular volume, mean corpuscular hemoglobin, and red
cell distribution width (RDW) were observed. Also, this
.effect did not reach statistical significance in mice
sacrificed at the end of the study. However, at terminal
sacrifice, males in the 240 ppm group exhibited a
statistically significant (p <0.01) increase in RDW (16.2
+ 3.1% compared with 13.4 % 0.75% in controls).

Females at the interim sacrifice exhibited no unusual
hematological effects. At terminal sacrifice, mean
platelet volume was significantly depressed (p <0.05) but
only in the 20 ppm and 120 ppm treatment groups. Also,
at terminal sacrifice, the mean monocyte level in the
differential white blood cell count of the 240 ppm female
group showed a statistically significant (p <0.001)
decrease.

2. Clinical Chemistry - Clinical chemistry was not measured.

F. Urinalysis - Urine was not collected.

G. Sacrifice and Patholoqgy:

1. Organ weight - At terminal sacrifice, absolute kidney
weights of males at 240 ppm were significantly (p <0.01)
decreased (19%), but the kidney to body weight ratio was
not affected suggesting that the effect was related to
the decrease in mean body weight. No significant effects
on the kidney weights were cbserved at 12 months in the
240 ppm males. Absolute liver weights in the 240 ppm
females were slightly increased (non-significantly) at
12 months, but not at termination. Also at 12 months
liver to body weight ratios in females were increased
slightly (not significant) in the 240 ppm group and.
increased significantly (p <0.05) at termination at
120 ppm but not significantly at 240 ppm. ©None of the
effects on organs weights were considered of toxico-
logical importance since no microscopic findings
correlated with the changes.

2. Gross pathology - Males, and to a lesser extent féemales,
in.the 240 ppm treatment group exhibited a slightly
increased incidence of skin ulceration and scabbing, and
males at 120 ppm exhibited an increased incidence of skin
scabbing. The majority of the animals that had skin
ulcerations and scabbing were those that died preter-
minally or were sacrificed in a moribund condition.
These pathological indices were not elevated in mice
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sacrificed at 52 weeks. Carcass emaciation and digesta
discoloration occurred only slightly more often in males
in the 240 ppm group when data were combined from all
unscheduled and scheduled deaths.

3. M oscopi olo -

a) Non—neoplastlc - The statistically 51gn1f1cant and
treatment-related non-neoplastlc lesions that occurred
when lesions from all deaths were combined, including
those sacrificed and those found dead or dying were the
following: -

+ Increased incidence of vacuolation of the brain,
characterized (but not defined) as slight to severe,
occurred in males and females of the 120 and 240 ppm
treatment groups. The incidence of vacuolation of the
brain in almost all preterminal animals occurred after
the first year of treatment. At interim sacrifice
i1/10, 0/10, 0/10, and 6/10 of the males and 1/10, 0/10,
3/10, and 6/10 of the females from groups 0, 20, 120,
or 240 ppm, respectively, exhibited brain vacuoclation.
The incidence of this finding in all other animals
(unscheduled deaths or terminally sacrificed) was 3/55,
3/55, '14/55, and 43/55 in males and 9/55, 5/55, 25/55,
and 52/55 in females from groups 0, 20, 120, or
240 ppm, respectively. In 240 ppm animals, vacuolation
was generally observed in the white matter of the
corpus callosum, tapetum, hippocampus, and cerebellum.
Table 8 presents the overall incidence of selected non-
neoplastic lesions in mice.

~+ Vacuolation was observed less frequently in the spinal’
cord, particularly thoracic and cervical areas, of
preterminal and terminally sacrificed males and
females. The incidence of this finding in the thoracic
and cervical cord reached statistical significance in
males and females at 240 ppm. Males at this dose level
also exhibited a statistically significant increase in
vacuolation of the lumbar cord. - In the majority of
120 ppm animals, central nervous system vacuolation was
linited mainly to the-brain.

« A statistically significant increased incidence of
vacuolation of the optic nerve occurred in male and
female mice at the 240 ppm treatment level.

Vacuolation of the central nervous system was attributed
to AC 303,630 because the incidence was statistically
significant and dose-related. Other non-neoplastic.
lesions with incidences that reached statistical
significance at the 240 ppm level but may not be related

14 . | Ame?FQ
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to treatment include increased bone marrow myelopoiesis
in males and histiocytosis of the lung and lacrimal gland
amyloidosis in females.

TABLE 8. NON-NEOPLASTIC LESIONS IN MICE
e —— e ¥
Number Lesions/Animals Examined

Concentration in Diet (ppm)

‘ 0 20 120 240 0 20 120 - 240
t . .
iisgo:nd Males Females
- —
Brain: 4/65 3/65 | 14/65* | 49/65* || 10/65 | 5/65 | 28/65% | 58/65+
Vacuolation ' :
White Matter
Spinal Cord: )
Vacuolation
Cervical Cord 0/6% a/65 2/65 20/65%* 1/865 0/65 0/65 23/65*
Thoracic Cord 0/65 1/65 2/65 17/64* 2/65 0/65 1/65 16/65*
Lumbar Cord 0/65% 0/65 2/65 11/65+* 0/65 0/65 0/65x 3/65
Optic Nerve: 0/63 0/54 0/62 12/65» 0/65 0/65 1/62 14/64*
Vacucolation
Skin: 9/65 12/65 11/65 21/65 3/e5 1/65 6/6% 9/65
Dermatitis : ‘
Bone Marrow: 17/65 5/14._' 5/16. 27]65*_ 8/65 2/16 2/158 7/65
Increased ’ .
Myelopoiesis
Lung: 5/65 4/65 9/65 9/65 || 2/65 3/65 0/65 10/65+
Histiocytosis -
Lacrimal 0/65 | 0/14 | 3/16 0/65 0/65 0/16 1/1% 5/65*
Gland: . ‘
Amylo;dosis .

* Significantly different from control at p <0. 05.
{(Statistical analysis was not-  conducted for skin dermatitis) .
Data extracted from Study No. 84580 (MRID 43492838) Table No. 27, p 253-278,

b) Neoplastic - The number of treated males and females
with one or more benign, malignant, or combined ([benign +
malignant] neoplasms was similar to that observed in
their respective untreated controls. The incidence of
neoplasms did not show statistical significance when-
compared with controls and was viewed by the authors as
low for CD-1 mice. The highest incidence of tumors

_ occurred in the lungs, but the incidence was similar to .
controls. ‘Table 9 presents the incldence of neoplastic
lesions of the liver and lungs.
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PIRATE Chronic/Oncogenicity Study 83-5
TABLE 9: INCIDENCE OF NEOPLASTIC LESIONS OF LIVER AND LUNGS
—
Number Lesionsa
Concentration in Diet (ppm}
0 20 120 240 0 20 120 240
Organ/Neoplasm Males Females
— - —
(65) (65) (65) (65) (65) (65) (65) (65)
* .
Liver:
Hepatocellular 8 10 4 2 0 1 1 C
Adenoma ‘ :
Hepatocellular 1 3 0 0 0 0 0 0
carcinoma ‘
{65) {65) (65) (65) {65) (65) (65) (65)
Lung:
A/B Adenoma 16 12 13 10 7 7 8. 9
A/B Carcinoma 2 1 3 4 1 2 0 1
—_ —  ———— —
* Number of tissues examined.
84580 (MRID 43492838B) Table No. 23, p 190-194.

Data extracted from Study No.

III. DIBCUSSION

A. Male and female CD-1 mice were fed AC 303,630 (Pirate;

94.5% a.i.) at o, por 240 ppm for 18 months.

20,

120,

Average calculated test substance consumption for the 20,

16.6,

and 34.5 mg/kg/

120, and 240 ppm groups were: 2.8,
day, respectively, for males and 3.7, 21.9, and 44.5 mg/kg/
day, respectively, for females. The slightly higher weekly
food consumption in females and the slightly lower food '
consumption in males compared with their respective controls
at all dose levels may have contributed to the relatively
higher test substance consumptlon in females compared to
males.. :

Overall mortality in females at 240 ppm increased compared
with that of controls. However, most of the deaths occurred
during the last 8 months of the study. It is not- clear from
the evidence why mortality was significantly higher in
females than males, but the cause of death was not
associated with the incidence of neoplastic tumors. The
death rate in females may have been related to the depressed
body weight gains, which were reduced by approximately 12
and 21% at 120 and 240 ppm, respectively, and the 1ncreased
incidence of central nervous system vacuolation,
particularly in the brain at 120 and 240 ppm. Although
females ingested more compound per kilogram body weight per
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day than males, body weight gain in 240 ppm males was
depressed 23%, and males in the 120 and 240 ppm groups had
statistically significant vacuolation of the central nervous
system as well. In a subchronic study (MRID 43492830) of 20
CD-1 mice/sex/dose fed AC 303,630 (Pirate 93.6% a.i.) at o0,
40, 80, 160, or 320 ppm for 91 days, male mice appeared more
sen51t1ve than females although only one male and one female
died before terminal sacrifice.

Mean body weights and body weight gains were depressed for
male mice at 240 ppm and in female mice at 120 and 240 ppm
compared to their respective controls. The differences
began early in the study for mean body weights and generally
increased with time. Food consumption was only slightly
decreased in males. Food efficiency, calculated for the
first 13 weeks of the study, did not show any consistent
indications of impairment in either sex. Thus, the changes
in mean body weights and body weight gains in males and
females appear to be treatment related.

The most common clinical signs—pinna, skin, and fur
changes—were observed primarily in unscheduled deaths, and
although they were found only slightly more frequently in
treated males and females than in controls, they support the
histological observation (not statistically evaluated) of
dermatitis in 240 ppm animals. The increased frequency of
dehydration, thin bodies, and weakness in preterminal
females at the 240 ppm treatment level may be associated
with the higher mortality rate in females. No treatment-
related effects were observed on hematological parameters.

No treatment-related changes were observed in absolute or
relative organ weights. The depressed kidney weights in
males at 240 ppm were not supported by gross or histopatho-
logical findings. This effect may have been related to the
depressed terminal body weights as evidenced by the

- similarities of relative kidney to body weight ratios
‘between control and 240 ppm males. The slightly increased
liver to body weight ratios in females at interim and
terminal sacrifice reached statistical significance only in
120 ppm females by the end of the study. However, since no
histopathological changes were correlated with these organ
weight changes, the effect is not considered treatment
related. In the 91-day study of AC 303,630 (MRID 43492830),
both sexes at 320 ppm showed a relative liver weight
increase that was statistically significant when compared to
controls. However, relative liver weight changes were not
significant at or below 160 ppm in females, and microscopic
hepatic cell changes in females did not occur in the 0, 40
or 80 ppm groups in the 9i-day study.
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Treatment-related gross pathological changes, including skin
ulceration and scabbing, occurred in males and females at
the 240 ppm level, and scabbing oc¢curred in males at

120 ppm. This finding is supported by microscopic
evaluations, which revealed a tendency for increased
incidence of dermatitis (not statistically evaluated) in
males and females at 240 ppm. This finding also is
supported by the clinical observations of pinna, skin, and
fur changes exhibited mainly by animals that had unscheduled
deaths.

Microscopic evaluation revealed a variety of non-neoplastic
lesions, but only slight to severe vacuclation of the
central nervous system was attributed to dietary administra-
tion of AC 303,630. The statistically significant increase

~in the incidence of vacuolation of the brain compared with

controls was observed in both sexes at 120 and 240 ppm.
Vacuolation of the brain was first seen at interim sacrifice
at 240 ppm. #Microscopic changes also were observed in the
91-day study (MRID 43492830) as spongioform{encephalo)-
myelopathies in the brain and myelin of the spinal cord of
male and female mice treated with AC 303,630 at 320 ppm.
Statistically significant vacuolation also occurred, though
less frequently, in the spinal cord (mainly cervical and
thoracic areas) and optic nerve of 240 ppm males and
females. The LOEL for systemic toxicity is 120 ppm (16.6
and 21.9 mg/kg/day in males and females, respectively) based
on decreased body weight gains, brain toxicity and scabbing
of the skin (males), -and thé NOEL is 20 ppm (3 and 4 mg/kg/
day for males and females, respectively).

The increased incidence of bone marrow myelopoiesis in
240 ppm males and lung histiocytosis and lacrimal gland
amyloidosis in 240 ppm females do not appear to be

_associated with treatment. These degenerative or

inflammatory microscopic changes are considered to be
biological variations typically observed in aging mice.
They were not dose-related and were not associated with
organ weight changes.

No treatment-related neoplastic lesions were observed.

Although the animals probably could have tolerated a higher

dose, the depression in body weight gain in a subchronic
mouse study (MRID 43492830) was 26% in males and 29% in
females, and in this study, they were 23% in males and 21%
in females.

§;ggx_g§£i§igg§ig§ - This chronic/oncogenicity study (83-5)

in mice is acceptable for carcinogenicity and satisfies the
guideline requirements for a carcinogenicity study (83- 2).
The study for chronic toxicity (83-1) is acceptable,

although clinical chemistry and urinalysis data were not
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coliec;ed, but the study provided scientifically valid

information that addresses the study objectives as outlined
~in Subdivision F.
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EPA Reviewer: W. Greear, M.P.H., D.A.B.T. LI B J%gu. Date 4/x/%
Review Section IV, Toxicology Branch I (7509C)
EPA Secondary Reviewer: M. Copley, D.M.V., D. Aﬁﬂé Date‘f‘f?c{

Review Section IV, Toxicology Branch I (7509C)

DATA EVALUATION RECORD

STUDY TYPE: Chronic Oral Toxicity [feeding] - dogs

OPPTS Number: 870.4100 {dog) OPP Guideline Number: §83-1b
DP_BARCODE: D212558 SUBMISSION CODE: None
P.C. CODE: 129093 . TOX. CHEM. NO.: None
TEST MATERIAL (PURITY): AC 303,630 (Pirate; 94.5% ai)
SYNONYMS: Pyrrole-3-carbonitrile, 4-bromo-2- (gﬂchlorophenyl)-

l-ethoxymethyl)-5-(trifluoromethyl)

CITATION: Kelly, €. (1993) One year dietary study with AC
303,630 in purebred beagle dogs. Pharmaco LSR
Inc., East Millstone, NJ. Laboratory Project ID
92-3107. August 31, 1994. MRID 43492834.

Unpublished.
SPONSOQR: American'qunamid cOmpany{ Agricultural Research
Division; P.0O. Box 400; Princeton, NJ 08543-0400.
EXECUTIVE SUMMARY:

In a chronic toxicity study (MRID 43492834), AC 303,630
(Pirate; 94.5% ai; Lot No. AC 7504-59A) was administered to-
beagle dogs (5-6 dogs/sex/dose) in the diet at dose levels of
60, 120, or 240 ppm (2.1, 4.0, or 8.7 mg/kg/day, respectively,
for males; 2.3, 4.5, or 10.1 mg/kg/day, respectively, for
females) for 52 weeks. Body weights and body weight gains
were depressed in both sexes treated at 240 ppm, with more
pronounced differences observed in the females. Body weights
and body weight gains of both sexes treated at 60 or 120 ppm
were comparable to those of the controls. No treatment-
related effects were observed on the survival, clinical signs,
ophthalmology, hematology, clinical chemlstry or urinalysis
parameters, organ weights or gross and microscopic pathology
-at any dose level. The LOEL is 8.7 mg/kg/day (240 ppm), based
.on decreased body weights and body weight gains. The NOEL is
4.0 mg/kg/day (120 ppm). - _

This chronic toxicity study is classified acceptable and does
satisfy the guideline requirement for a chronic oral study
(§83-1b) in dogs.
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COMPLIANCE: Signed and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS
1. Test Material: AC 303,630

Description: tan solid
Lot/Batch #: AC 7504-59A
Purity: 94.5% ai
Stability: not provided
CAS #: 122453-73-0
Structure:

BI CH

Cl

CH OC H
a2 s

2. Vehicle apnd/or positive control: Ncne

3. Test animals: Species: Dag
Strain: Beagle
Age and weight at study initiation: 5-6 months of age:;
body weight 8.7-10.8 kg for males and 6.2-8.2 kg for
females ' '
Source: Marshall Farms, U.S.A., Inc., North Rose, New

York 14516.
Housing: Individually housed in.elevated metal grid
cages ' '
Diet: Certified Canine Diet No. 5007. Each dog was
' provided with 400 g of food for approximately 22
hours daily except during the first 5 days of the
acclimation period when food was presented for 6
hours per day.
Water: ad libitum
Enivironmental conditions:
" Temperature: 64-80 F (17.8-26.7 C)
.~ Humidity: 36-80% :
Air Changes: not specified
Photoperiod: 12 hour light/dark cycle
Acclimation periocd: 4 weeks

B. STUDY DESIGN
1. In life dates Start: 11/4/92 End: l11/10/93

2 | . ,«{f%"
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2. i assignment

Twenty-one dogs of each sex were selected for the study
on the basis of pretest physical examinations,
ophthalmoscopic examinations or clinical laboratory data.
The selected dogs were identified by ear tattoo, ear tag,
and cage tag. The dogs were ranked by body weight and
distributed into three blocks of five animals per sex for
Groups I-III, and one block of six animals per sex for
Group IV, as shown in Table 1.

TABLE 1: STUDY DESIGN®

: e —
Conc. in || Nominal Dose Animals Assigned
Test Group (ppm) (mg/kg/day)} Male Female
I 0 0 5 5
I 60 1.5 o] 5
IIT 120 , 3 5 5
Iv | 6 6

®* Dose levels were selected on the basis of a 64-day
range-finding study in beagle dogs that was appended in
Volume 3 of this study. In the range-finding study, AC
303,630 was administered in the feed at 60, 120, 200,
300, 400, 500, 600, and 800 ppm or in capsules at 3, 5,
8, and 10 mg/kg/day. The NOEL was determined to be 200
ppm in the diet and 8 mg/kg/day via capsule

- administration based on clinical findings at 300 ppm and
10 mg/kg/day, decreased body weight at 300 and 400 ppm,
and decreased food consumption at 400 ppm.

3. Diet preparation and analysis

Diet was prepared weekly by mixing appropriate amounts of
finely-ground test substance with Purina Certified Canine
Diet #5007. Samples of the treated diet were collected
weakly during the first 4 study weeks, then every 4 weeks
during Study Weeks 5 through 52. The treated diet was
stored at room temperature in a closed container until
use. '

Additional diet mix was treated at 60 or 240 ppm as
described. Samples were collected from the top, middle,
and bottom portions of the container immediately
posttreatment, and subsamples were immediately analyzed
to determine homogeneity. Samples of the diets treated

3
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at 60 or 240 ppm were stored in standard food containers
in the animal room at ambient conditions, and analyzed
after 7 and 14 days to determine stability. Additional
samples were stored in storage containers at room
temperature for 7 and 14 days and analyzed to determine
stability. Subsamples of the diets stored at room
tenmperature were stored frozen for 7 or 14 days and
analyzed to determine freezer storage stability.

Results:
Homogeneity Analysis:
0 day, 60 ppm: 54.9-57.2 ppm (91.5-95. 3% nomlnal)
0 day, 240 ppm: 220-231 ppm (91.7-96.3% nominal)
Stability Analysis:
Room temperature, feeder jar:
7 day, 60 ppm: 51.9-53.9 ppm (86.5-89.8% nominal)
14 day, 60 ppm: 52.4-56.7 ppm (87.3-94.5% nominal)
7 day, 240 ppm: 214-228 ppm (89.2-95.0% nominal)
14 day, 240 ppm: 219-234 ppm (91.3-97.5% nominal)
Room temperature, food container:
7 day, 60 ppm: 51.5 ppm (85.8% nominal)
14 day, 60 ppm: 52.9 ppm (88.2% nominal)
7 day, 240 ppm: 215-222 ppm (89.6-92.5% nomlnal)
14 day, 240 ppm. 226-234 ppm (94.2-97.5% nominal)
Freezer:
7 day, 60 ppm: 55.3 ppm (92.2% nominal)
14 day, 60 ppm: 55.3 ppm (92.2% nominal)
7 day, 240 ppm: 225-229 ppm (93.8-95.4% nominal)
14 day, 240 ppm: 234- 245 ppm (97.5-102% nominal)

~ Concentration Analysis.

60 ppm: 55.4-61.7 ppm (96.3 + 2.90% nominal)
120 ppm: 104-126 ppm (96.1 * 3.96% nominal)
240 ppm: 216-237 ppm (96.7 + 2.15 % nominal)

The analytical data indicated that the mixing procedure
was adequate and that the variance between nominal and
actual dosage to the animals was acceptable,

Body weight, body weight gain, food consumptlon, feed
efficiency, hematology, clinical chemistry, terminal

- organ and body weights, and organ/body weight and

organ/brain weight ratios for each sex were analyzed
statistically. Mean values of all dose groups were
compared to control values at each time interval.
Statistical evaluation of equality of means was made by
the appropriate one way analysis of variance (ANOVA),

" followed by a multiple comparison procedure if needed.

Bartlett’s test was performed to determine if groups had
equal variance. Parametric procedures were used if the
variances were equal; if not, nonparametric procedures

4
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were used. The parametric procedures used were the
standard one way ANOVA uaing the F distribution to assess
significance. If significance among the means was
indicated, Dunnett’s test was used to determine which
means were significantly different from the control. The
Kruskal-Wallis test was used if a nonparametric procedure
for testing equality of means was needed. A summed rank
test [Dunn] was used if differences were indicated in
order to determine which treatments differed from
controls. A statistical test for trend in the dose
levels was also performed. Standard regression technique
with a test for trend and lack of fit was used in
parametric cases. Jonckheere’s test for monotonic trend
was used in nonparametric cases. Bartlett’s test was
conducted at the 1%, two-sided risk level. All other
statistical tests were conducted at the 5% and 1% two-
sided risk level.

C. METHODS

ll

Observations

Animals were observed at least twice daily for mortality
and gross signs of toxicologic or pharmacologic effects.

Detailed physical examinations were performed prior to
the initiation of the study and weekly thereafter.

Body weight

‘Body weights were determined prior to study initiation,

on day 0, weekly during treatment, and terminally after
fasting.

Food consumption and compound intake

Food consumption for each animal was determined and mean
daily diet consumption was calculated as g food/kg body
weight/day. Food efficiency [ (body weight change in kg x
1000/food consumption in g per unit time) X 100] and
compound -intake (mg/kg/day) values were calculated based
on food consumption, the number of days in the sampling
interval, and body weight gain during the interval.

Ophthalmoloqicallexaminations were performed prior to
study initiation and at termination of the study.
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ist

Blood was collected from the jugular vein of all test

animals prior to study initiation and at 3,
months for hematology and clinical analyses.

and 12
The test

6,

animals were fasted overnight prior to blood collection.
The CHECKED (X) parameters were examined.

a.

Hematoloqy

Hematocrit (HCT)*

Hemoglobin (HGB)*

Leukocyte count (WBC)*

Erythrocyte count (RBC)*

Platelet count»

Blood clotting measurementaw
{Thromboplastin time)
{Clotting time)
{Prothrombin time)

1
I@

- — __  —  —  —————
Leukocyte differential countw
Mean corpuscular HGB (MCH)
Mean corpusc. HGB conc. (MCHC)
Mean corpusc. volume (MCV)
Reticulocyte count
Erythrocyte morphology

——————————
——

 * Required for chronic studies based on Subdivision F Guidelines.

PN MM

OMMK M

Clinical Chemistry

b-
.ELECTROLYTES OTHER
Calcium* - X ! Albumin»*
Chloride* _— X ! Blood creatininex
Magnesium X ! Blood urea nitrogen*
Phosphorus* X | Total Cholesterol
Potasajium* X ! Globulins
Sodium~* X | Glucosex
X ! Total and direct bilirubin
X | Total serum protein (TP)*
ENZYMES Triglycerides
Serum protein electrophores
Alkaline pho:phatase (ALK) - .
Cholinesterase (ChE)
Creatine phosphokinase
Lactic acid dehydrogenase (LDH)
Serum alanine aminotransferase
{also ALT, SGPT)*
Serum aspartate aminotransferase
(also AST, SGOT)*
Gapma glutamyl transferase (GGT)
Glutamate dehydrogenase
Ganml_glutamyl transgggtidase

* Required for chronic studies based on Subdivision F Guidelines,

6. Uripnalysis

Urine was collected from animals at pretest and at Months

3, 6, and 12.

Animals were fasted for collection of

e
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freghly voided urine'samples {(approximately 4 hours) and
were water deprived but not fasted for collection of 16-
parameters were examined.

hour volunes.

The CHECKED (X)

Appearance*
Volume*

Specific Gravity*
pH

Protein*
Osmolality

LR R R Rl

Sediment (microscopic)*

]

e ok o . ) o

Gluccse*
Ketones*
Bilirubinw
Blood+*

Nitrate
Urobilirubin

* Required for chronic-studies based on Subdivision F Guidelines,

7. 8 ifice an

at

All animals that died and those sacrificed on schedule
were subjected to gross pathological examination and the
CHECKED (X) tissues were collected for histological

examination.

DIGESTIVE SYSTEM

Tongue
Salivary glands*
Esophagus*
Stomachx
Duodenum#*
Jajunum*
Ileum~*

Cecum*

Colon*
Rectum*
Liver**

Gall bladder*
Pancreas*

N§<§1<K§<N3¢N><N3<

RESPIRATCRY

Trachea*’
Lung®*
Nose
Pharynx
Larynx

e —

L

MR MMM R

PTVIUTURVIVE «J¥8 o

¢
! CARDIOVASC. /HEMAT.

Aortar
Heart*
Bone marrow®
Lymph ncdes*
Spleen* .
Thymus*

UROGENITAL

Kidneys*+
Urinary bladder*
Testes*’
Epididymides

. Proatate

Seminal vesicle
ovariea**
Uterus*

| Oviducts

Vagina

Mt MMM

o1+ %

E R W

1
NEUROLOGIC

‘Bone+*

The (XX]! organg, in addition, were weighed.

Brain* -
Periph.nerve*
Spinal cord (3
leveala)*
Pituitary*

Eyes (optic n.)~*

GLANDULAR

Adrenal gland»*
Lacrimal gland?
Mammary gland?
Parathyroids**"
Thyroids**t

OTHER

Skeletal muscle~
Skin*

All gross lesions
and masses*

* Required for chronic studies based con Subdivision F Guidelines .

* Organ weight required in chronic studies.

*+ Oorgan weight required for non-rodent studies.
T = required only when toxicity or target organ
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II. RESULTS

Bl

. Obs

1. Mortality - All animals survived the dufation of the
study.

2. Clinical Siqns - One male in the 240 ppm treatment group
exhibited salivation during Study Weeks 1-4, which was
considered to be treatment-related. No other clinical
signs were considered to be treatment-related.

Body weight

Mean body weights and body weight gains for both sexes in
the 60 and 120 ppm treatment groups were comparable to the
respective control weights and weight gains throughout the
study. Mean beody weights for both sexes in the 240 ppm
treatment groups were lower than the corresponding control
weights, reaching statistical significance (p <0.05) in the
females only, beginning at Week 13 and at various intervals
thereafter. Mean body weight gains for the 240 ppm males
and females were 31 and 25% of the respective control body
weight gains (Table 2).

Final mean body weights for males were 11.2 kg for the
control group, 10.8 kg for the 60 ppm treatment group, 12.0
kg for the 120 ppm treatment group, and 10.1 kg for the 240
ppm treatment group. Mean body weight gains for males were
1.6 kg for the control group, 1.3 kg for the 60 ppm
treatment group, 2.3 kg for the 120 ppm treatment group, and
0.5 kg for the 240 ppm treatment group (Table 2).

Final mean body weights for females were 8.8 kg for the
control group, 8.3 kg for the 60 ppm treatment group, 8.1 kg
for the 120 ppm treatment group, and 7.3 kg for the 240 ppm
treatment group. Mean body weight gains for females were
1.6 kg for the control group, 1.3 kg for the 60 ppm
treatment group, 1.1 kg for the 120 ppm treatment group, and
0.4 kg for the 240 ppm treatment group (Table 2).

r29"



Pirate

Chronic Oral study (83-1b)

TABLE 2. MEAN BODY WEIGHT CHANGE (kg) FROM WEEK 0 VALUES
FOR MALE AND FEMALE BEAGLE DOGS FED AC 303,630 FOR ONE
YEAR.®

Body Weight Change (kg) Total
Test : Weight Gain
(% of
?ﬁ;ﬁ? WEEKS | WEEKS | WEEKS | WEEKS | WEEKS | control)
0 0.5 0.6 0.8 1.2 1.6 -
60 0.6 1.1 1.5 1.5 1.3 81
' 1
120 0.6 1.2 1.5 1.8 2.3 144
240 -0.3 0.2 0.8 1.0 0.5 31
FEMALES
0 0.1 0.8 1.3 1.4 1.6 -
60 0.3 0.9 1.0 1.0 1.3 81
120 6.5 0.8 1.1 1.2 1.1 69
240 -0.6 -0.1 0.3 0.5 0.4 25

Data calculated from information provided in Appendix E, pages

69-78,

in the study report.

C. E99Q_ggnggmQtigﬁ_gni_ggmngung_ig;ghg
1. Food consumption -

groups was generally comparable to that of the respective

control groups.

Food consumption in all treatment

Sporadic instances of ‘individual low

values observed in the 240 ppm treatment groups during
Study Weeks 1-2 may have been due to the reduced
palatability of the treated food.

2.

- Average consumption of AC 303,630

Compound consumption
was slightly higher for treated females compared to the
corresponding treated males (Table 3).

T
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D.

TABLE 3. AVERAGE CONSUMPTION OF AC 303,603 IN BEAGLE
DOGS DURING ONE YEAR DIETARY FEEDING STUDY.®?

Test Substance Intake (mg/kg/day)

Dose ‘

Level Malesl . Females

(ppm) Mean Range Mean Range

e —— ——
l 60 2.1 1.9-2.3 2.3 2.0-2.9
H 120 4.0 3.3-4.5 4.5 3.7-5.,1
ﬂ 240 8.7 7.7~9.9 10.1 8.0-12.0
e — -

* pata obtained from page 30 in the study report.

3. Food efficiengy - No'significant differences were
observed in the mean food efficiency values for either

sex from any of the treatment groups compared to the
corresponding contreol groups.

8CO

One male from the 120 ppm treatment group exhibited
peripapillary and intravitreal hemorrhage with retinal
elevation above the optic disk at the termination of the
study. The author stated that this effect was "possibly
secondary to trauma or inflammation", and that "the lack of
bilaterality and dose relationship make it unlikely that
this finding was treatment-related" [page 29]. No other

“optical abnormalities were observed in any of the treated

animals.

E. Blood work

1. Hematology - No treatment-related effects were observed
in the hematology parameters for males in any of the ‘
treatment groups. The increased mean white blood cell
count noted for the 120 ppm males at 12 months was not
considered to be treatment-related, although it was
significantly (p <0.05) different compared to the
controls, since it was not dose- or time-related, and was
within normal biologic ranges.

No treatment-related effects were observed in the
hematology parameters for females in any of the treatment
groups. The decreased mean red blood cell count for the
240 ppm females at 3 months was not considered to be
treatment-related, although significantly (p <0.05)
different compared to the control value, since it was not

10
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time- or dose-related, and was within normal biologic
ranges.

2. clinjical Chemjstry - No treatment~related effects were
observed in the clinical chemistry parameters for either
sex in any of the treatment groups. Increased mean
glucose in the 120 ppm males at 12 months, and increased:
mean creatinine in the 120 and 240 ppm males at 6 and 12
months compared to the controls were not considered to be
treatment-related; although statistically significant (p
<0.05), they were within normal biologic ranges and did
not correspond to organ weight or histopathological data
to indicate specific tissue injury. Increased creatinine
levels were not observed in the corresponding treated
females.

Females in the 120 ppm treatment group exhibited
increased mean gluccose and decreased mean globulin
compared to the controls at 12 months; these differences
were not considered to be treatment-related; although
statistically significant (p <0.05), they were not dose-
or time-related, and were within normal biclogic ranges.

F. Urinalysis

No treatment~related effects were observed in the urinalysis
parameters of any of the treatment groups.

G. Sacrifice and Pathology

1. Qrgan weight - No treatment-related effects were observed

- in the absolute or relative organ weights of any of the
treatment groups. Although the mean relative adrenal
gland weight for males from the 120 ppm treatment group
was significantly (p <0.05) lower than the control
weight, it was not dose-related; also, the absolute
adrenal gland weight was not significantly different
compared to the control weight (Table 4).

11
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TABLE 4... TERMINAL MEAN ADRENAL GLAND WEIGHTS AND ORGAN/BODY
WEIGHT RATIOS OF CONTROL AND TREATED MALE DOGS.®

Adrenal Welght
Test Terminal
\ Body Weight
Group kg) Absolute (g) Relative
(ppm) . {organ wt/body wt)
— .. —__ — —— .
0 11.4 1.715 £ 0.285 1.50 * 0.14
60 10.9 1.566  0.437 1.44 £ 0.39
120 12.2 1.240 * 0.165 1.03 + 0.17%*
240 10.3 1.387 * 0.268 1.35 £ 0.24

% Data obtained from Appendix M, page 555, in the study

report.
* Significantly (p <0.05) different from the
untreated control.

No treatment-related effects were observed in the organ
weights of females from any of the treatment groups.
Mean relative brain and liver weights for females in all
treatment groups were higher than the control weights,
but were statistically significant (p <0.05) for females
in the 240 ppm treatment group only, which had a
significantly (p <0.05) depressed mean body weight
compared to the control females (Table 5). Absolute
brain and liver weights for females in all treatment
groups were not significantly different from the
corresponding control weights, and were not dose-related.

. &
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TABLE 5. "TERMINAL MEAN BRAIN AND LIVER WEIGHTS AND ORGAN/BODY
WEIGHT RATIOS OF CONTROL AND TREATED FEMALE DOGS®.

m

Brain Weight Liver Weight
Test Final )
Body Wt. - -
Group o( ig) Absolute Relative Absolute Relative
(ppm) (9) (organ wt/body (g) (organ wt/body
wt ) wt)
0} 8.7 72.0 8.27 229.5 2.64
60 8.6 73.7 8.67 7 261.4 3.07
120 8.3 76.2 9.30 265.4 3.22
240 7.3% 73.9 10.19%* 252.0 3.46%

® pata obtained from Appendix M, pages 558-559, in the study report.
* Significantly (p <0.05) different from the untreated
control. .

2. g;ggg_gg;hglggﬁ - No treatment-related effects were
observed in the gross pathology of any of the treatment
groups. '

3-

a)

5C0O

Non-neoplastic - No non-neoplastic alterations
attributable to treatment were observed in any of the
treatment groups.

In several dogs in the 120 and 240 ppm treatment
groups, the stomachs had an increased severity in the
number and size of follicles containing lymphoid cells
compared to the controls (Table 6). Since all of the
test animals, including the controls, exhibited

- lymphoid alterations in the stomach, the increased

severity observed in the 120 and 240 ppm treatment
groups probably reflects the irritancy effect of the
teast substance, rather than a treatment-related effect.
The study author stated that "Lymphoid cell populations
are a normal finding in the gastrointestinal tract of
dogs and  represent “gut associated lymphoid tissue
(GALT)"." [page 35] The author concluded that "the
variable severity represents individual animal
variation of the naturally-occurring presence of
lymphofollicular tissue" which has been associated with
infection of one or more types of spiral shaped
bacteria, i.e., Helicobacter felis and/or .

13
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Gastrospirillum hominis, believed to be part of the
natural gastric flora in dogs. [page 5] The cause of
the increased lymphoid follicular cell population in
the stomach of dogs in the 120 and 240 ppm treatment
~groups "was not determined". [page 35]

TABLE 6. SEVERITY RATINGS OF THE LYMPHOID CELL
POPULATION IN THE STOMACHS OF BEAGLE DOGS.*P

[ Blind Reading #1 Blind Reading #2
Dose N '
Group Severity Rating {Dogs per severity rating)
(ppm) 1 2 3 4 H 1 2 3 4
I — 3
Males
0 4 - 1 - 3 2 - -
60 1. | 1 2 1 1 3 1 -
120 - 1 2 2 1 - 3 1
240 - 2 3 - 1 2
) FEMALES
0 ﬂ 3 | -~ [ 2 | -] 2 2 1 --
60 F - 3 2 - - 2 2 1l
120 1 | == ] 2 2 - | 2 2
240 - 1 3 1 - 1 4
8  pata obtained from Table 2, page 34, in the study
report.

Severity Rating: 1= minimal; 2= mild; 3=
moderate; 4= marked. '

- b) Néoplastic - Nd neoplastic tissue was observed in any

III.

of the test animals.

DISCUSBSION

The study author concluded that the NOEL for beagle dogs
is 120 ppm (4.0 mg/kg/day for males; 4.5 mg/kg/day for

. females), based on depressed body weights in the 240 ppm

treatment groups. The 1OEL is 240 ppm (8.7 mg/kg/day for
males; 10.1 mg/kg/day for females). The study author

‘concluded that the lymphoid alterations noted in the

14 - _ ] (1\} o
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stomachs of several dogs in the 120 and 240 ppm treatment
groups were not treatment-related since they were within
the normal physiological range in the stomachs of all
dogs.

B. Reviewer’s Discussion

Dietary administration of AC 303,630 to male and female
beagle dogs at 60, 120 or 240 ppm for 52 weeks did not
cause any adverse effects on the survival, clinical
signs, ophthalmology, hematology, clinical chemistry or
urinalysis parameters, organ weights or gross and
microscopic pathology. Mean body weights and body weight
gains were lower for both sexes in the 240 ppm treatment
groups, with more pronounced differences observed for the
females. Fcod consumption and food efficiency values for
all treated animals were generally comparable to those of
the controls. The stomachs of several dogs in the 120
and 240 ppm treatment groups exhibited increased severity
in the number and size of follicles containing lymphoid
cells compared to the contrels. Since all of the test
animals, including the controls, exhibited lymphoid
alterations, the increased severity observed in the 120
and 240 ppm treatment groups probably reflects the
irritancy effect of the test substance, rather than a
treatment-related effect. -

IV. 8TUDY DEFICIENCIES’

No significant deficiencies that would affect the
acceptability of the study were noted.

The relative humidity values deviated occa51onally from
the desired range; however, no adverse effect on anlmal
health was apparent [page 28].
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DATA EVALUATION RECORD

STUDY TYPE: Multigeneration Reproduction - 2 Generation Study in

‘ ‘Rats
9) umber: 870.3800 OPP Guideline Number: §83-4
DP BARCODE: D212558 - SUBMISSION CODE: None
P.C. CODE: 129093 ‘ TOX. CHEM. NO.: None
TEST MATERIAL (EURLIX): AC 303 630 (Pirate; 94.5% ai)
SYNONYMS: Pyrrole-3—carbon1tr11e, 4-bromo-2-~(p-chlorophenyl)-1-

ethoxymethyl) -S-(trifluoromethyl)

CITATICON: Schroeder, R.E. (1994) A two-generation (one-
litter) reproduction study with AC 303,630 in rats.
Pharmaco LSR Inc., Mettlers Road, East Millstone,
NJ. Project 90-3638. August 8, 1994. MRID
43492836. Unpublished. : .

§£gﬂ§g£: American Cyanamid Company; Global Plant Industry .
Development; P.0O. Box 400; Princeton, NJ 08543-0400.

EXECUTIVE SUMMARY :

In a 2-generation reproduction study (MRID 434292836), AC
303,630, (94.5% ai; Lot No. AC 7504-59A) was administered
continuously in the diet to Sprague Dawley CD rats (30/sex/dose)
~at concentrations of 0, 60, 300, or 600 ppm (0, 5, 22, or 44
mg/kKg/day, respectively, based on body weight and food:
consumption ‘during pre-mating periods) for two successive
generations (1 litter/generation). P, and F, males were mated
after approximately 16 and 23 weeks of treatment respectively.
P, females were fed the test diets for approximately 19 weeks;
matlng was initiated at 10 weeks. F, pups were weaned on the
same test diet fed their parents. F females were fed the test
diets for approximately 23 weeks: maklng was initiated at 11

" weeks.

In the 600 ppm male treatment group, the pre-mating weight gains
of P, and F, animals were 11% and 12% lower, respectively, than

for control animals (p <0.05). In the 600 ppm female treatment
group, the pre-mating weight gains of P, and F, females were 9%

and 15% lower, respectively, than control animals (SLgnlflcant
only in the F, generation). Mean weights of F, and F, pups in the
600 ppm treatement group at weaning were 12% and 14% lower,

M(’“‘% ’5’
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2.

3‘

B.

Strucﬁhre: ‘Bx CN
/N o1
FC f
CH OC H
2 2 3
Vehicle: None

Test animals: Species: . Rats
Strain: Sprague Dawley Crl: CD BR
Age at start of dosing: (P,) 44 days, (F,) 29-47 days
Weight at start of dosing:
(Py) Males: 142-211 g, Females: 132-189 g
(F,) Males: 94-279 g, Females: 79-219 g
Source: Charles River Laboratories, Inc., Portage, MI
Housing: Suspended, stainless steel cages with wire mesh
bottoms :
Diet: Purina Certified Rodent Chow #5002 ad libitum
Water: Tap water, ad libitum
Environmental conditions:
" Temperature: 60-78 F
Humldlty. 21-96%
Air changes: Not stated but conforms to NIH 1985
Guidelines (DHHS Pub. 85=-23)
Photoperiod: 12-hour light/dark cycle
Acclimation period (P,): 2 weeks

AN DESIGN

1. Mating procedure

Prior to mating, the estrous cycling of females was
evaluated daily for 2 weeks. Initially, one male and one
female were housed together for 10 consecutive days. The
female was checked each morning for -evidence of mating

" (microscopic observation of sperm and/or copulation plug in

the vagina)., Gestation Day 0 was designated on the day
evidence of mating was observed. After mating, the females:
were removed from the males and housed individuwally in

- stainless steel cages with solid bottoms. The cages were

supplied with hardwood shavings bedding for the gestation
and lactation periods. Females not mating within the
initial 10-day period were randomly redistributed to a
proven fertile male within the same treatment group for a
second 10-day period. F, animals were mated in the same
manner as the P, animals. Sibling matings within the F1
generation were avoided.
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2. Study schedule

The study was initiated on 8/4/92 and completed on 5/26/93.
P, animals were started on test diets at 6 weeks of age
(study day 1) and were dosed for at least 71 days before
mating. - F, pups were delivered between study days 90-128
and recelved the same dietary dose levels as the parents
until sacrificed. There was a maximum of 3 weeks difference
in age for the parental F, generation. Mating occurred at
least 78 days after weanlng (between study days 215-226).

P, and F, males wvere mated 1:1 for two successive intervals,
each lastlng up to 10 days, following 113-114 days (P,) or
162-164 days (F,) on the test diet. Prior to mating, P,
females were treated for 135-136 days (treated August 4-
December 16-17 and mated Oc¢tober 13-22 and, if needed,
October 23-November 1) and F, females were treated for 165
days (treated December 22-June 4 and mated March 9-18 and,
if needed, March 19-28). At the weaning of each litter (Day
21 of lactation), the F, generation pups were removed from
their dams and separated by sex. On Day 28 postpartum, 30
pups/sex/dose were randomly selected to become the F,
parental generation. Where possible, at least one male and
one female from each litter were selected. Selected pups
were housed 1-2/sex/cage and fed the same test diet fed
their parents until the last F, litter was weaned (3 weeks)
and the F, pre-mating treatment was initiated. The same
procedures were used -for the F, pups, except that they were
housed individually untxl they were sacrificed.

Significant events and days of study are summarized as

follows:
Dates dy Wee Event
8/4/92 1 P; Pre-mating treatmente initiated
9/29/92 7.5 P; Egtrous Typing Starts
'9/29/92 9.4 P, Estrous Typing Ends
10/14/92 9.7, P, Mating Starts
11/01/92 12.3 P, Mating Ends ‘
11/05/92 12.9 F, Pup Deliveries Start
11/23/92 15.4 F; Pup Deliveries End
12/3=-12/21 F, Pups selectad at 28 days of age
12/22/92 19.6 F; Pre-mating treatmente initiated
2/23/93 28.7 ¥, Estrous Typing Starts
3/08/93 30.4 ¥, Estrous Typing Ends
3/10/93 . 30.7 F, Mating Starts .
3/21/93 32.3 ¥, Mating Ends
3/31/93 33.7 F; Pup Deliveries start
4/19/93 - 36.4 F; Pup Deliveries End
5/26/93 41.7 ¥, lactation period enda

SEAN
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3. i ssjignme
Animals were randomly assigned to the test groups in Table 1

using a computerized sorting program.

" TABLE 1. STUDY DESIGN?®

Dose in Animals Assigned

Test Group Diet
(ppm) i P, . . F,
Males Females Maies Females

Control 0 30 _ 30 ‘ 30 30
Low (LDT) 60 30 30 30 30
Mid (MDT) 300 - 30 30 30 - 30
High (HDT) 600 30 30 30 30

- = - - e ]

2 piets were administered from the beginning of the study
until sacrifice. P, dosing was weeks 1-10 for males and
weeks 1-16 for females. F, dosing was weeks 20-31 for males
and 32-~43 for females. i .

4. Dose selection rationale

In a pilot reproduction study (MRID 434292835), AC 303,630
.was administered continuously in the diet to albino rats
(10/sex/dose) at 0, 60, 300, or 600 ppm (0, 4, 22, or 45
mg/kg/day, respectively) for one generation. P, rats were
mated after approximately 10 weeks :on the test diet .and
continued on treatment during the mating and post-mating
_periods until sacrificed. P, body weights and food
consumption were recorded weekly throughout the study; F,
pup body weights were collected on the day of birth, then
weekly. Litters were evaluated for live and dead pups at
birth, and litter size was recorded on days 4, 7, 14, and 21
of lactation. Rats administered AC 303,630 at 600 ppm
exhibited a 12.8-15.1% depression in body weight gain over
the pre-mating period, reduced pup survival index for
through day 4 of lactation, and reduced pup weights
throughout lactation compared to the controls. At the 300
ppm dietary level, rats had a 12.6% reduction in weight gain
over the pre-mating period as compared to the P, controls.
In the 60 ppm dietary treatment group, no adverse effects
were indicated in mortality, physical observations, growth,
food consumption, reproductive performance, or gross

5
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postmortem observations for the P, rats or growth and
survival endpoints in the pups. The study author concluded
that the LOEL was 300 ppm (22 mg/kg/day), based on reduced
mean body weight gain of the P, rats during the pre-mating
period, and the NOEL was 60 ppm {4 mg/kg/day)

5. Dosage preparation and ana is

The treatment diet was prepared weekly by mixing appropriate
amounts of test substance into standard laboratory diet, and
was stored at room temperature until use. Samples of the
60, 300, and 600 ppm diets were collected weekly throughout
the Study. Samples were analyzed weekly during the first
four weeks of the study, then once every 4 weeks for the-
duration of the study. "A random sample selection was used
to determine which dose level was assayed for a given week
and for which week during the month the control diet was
assayed to ensure that each dose level was assayed at least
once during each month."

To determine the homogeneity of the treated feed, samples of
the 60 and 600 ppm diets prepared on study days 0 and 21
were collected from the top, middle, and bottom of the mixer
for analysis. :

To determine the stability of the test substance in diet, AC
303,630 mixed intc standard laboratory diet was stored at
room temperature for ‘21 days either in the food containers
in the animal room or in polyethylene containers; subsamples
were analyzed at 0 and 21 days. Also, the stability of AC
303,630 during 7 and 14 days of storage was established in
the range-finding reproductive study (MRID 434928135)
submitted with this definitive study. :

Results (Data from Appendix Y in the study report) -
Homogeneity Analysis: 89.0-98.2% of nominal
Stability Analysis (room temperature):

' 0 days: 95.1-96.6% of nominal
21 days: 92.6-96.7% of nom1na1
concentration Analysis.‘
60 ppm: 54.7-61.5 ppm (97.4 % 2.66% of nominal)
300 ppm: 272-304 ppm (97.3 + 2.00% of nominal)
600 ppm: 554-616 ppm (97.4 *+ 2.26% of nominal)

The analytical data indicated that the mixing procedure

was adequate and that the variance between nominal and
actual dosage to the study animals was acceptable. i

C. OBSERVATIONS
1. Parental animals: Adult animals were observed twice daily

6
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for mortallty and clinical signs of toxicity.
physical examinations including palpation for masses was

conducted weekly throughout the study for the adult

Detailed

generations. Body weights and food consumption data were
recorded weekly during the study; for females these

.parameters were also recorded on gestation days 0,
20 and on lactation days 0,

7,
4, 7, 14 and 21 (body weight

14 and

only). Estrous cyclicity and parturition observations,

gross postmortem examinations (including a count of uterine
implantation scars, when present) and selected
histomorphological observations were also recorded.

. Litter observatjons: The following litter observations (X)

were made:

TABLE 2. P,/F, LITTER OBSERVATIONS

—_— e
Observation Interval (Lactation Day)

Observation Day O | Day 4*! pay 4% | pay 7 | pay 14 | pay 21

——— v —_—
Number of live pups _ X X X X X X
Pup weight X X X X X X
External alterations X X X X X X
Number of dead pups X X - . X X X X
Sex of each pup (H/P) X X X X X X

s on day 4 postpartum, litters weére standardized to a maximum
- of 8 pups/litter (4/sex/litter, as nearly as possible):
,excess pups were killed and discarded.

! pre-cull
? post-cull

On either Day 21 of lactation (F,) or Day 20 postpartum
), one male and one female pup, where possible, from each
%ter were sacrificed and examined grossly. for external and
1nternal abnormalities.

3. mﬂm&gm_qb_s_e.:mmg

1)‘2g:gn;a1_gnimg1§ All surviving parental P, and F, males
were sacrificed approximately 3 weeks after mating. All

surviving parental P, and F, females were sacrificed
shortly after the pups were weaned. These animals were
subjected to postmortem examinations as follows:

Gross necropsy consisted of external’and internal
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examinations including the cervical, thoracic, and
abdominal viscera.

Physical development of pups was assessed by
recording the day of lactation for plnnae unfolding,
hair growth, tooth eruption, eye opening, vaginal
opening and preputial separation.

The following tissues from animals in the control and
high dose treatment groups were prepared for microscopic
examination. No organs were weighed.

Coagulating Gland
Epididymides

Lesions (none reported)
Ovaries

Pituitary

Prostate

Seminal. vesicles
Testes

Uterus

Vagina/cervix

2) Offspring: The F, offspring that were not selected as
parental animals and all F, offspring were sacrificed
several days after weighing at 28 days of age. All
animals were subjected to macroscopic examination only.
No animals were- subjected to microscopic examinations.

D. DA ALYSIS

1.

2.

tistica ses

All data collected were subjected to routine appropriate
statistical procedures.

Indices

3: The following reproductive indices
were calculated for each treatment group of rats from

-breeding and parturition records of animals in the study:

mating index (females) = number of females showing
evidence of mating (ie., plug/sperm/pregnancy/uterine
implantation scars at gross postmortem exam) /number of

females

mating index (males) = number of males for which mating
was confirmed in at least one female/number of males

gestation index = number of females that delivered

8
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litters containing viable pups/number of preénant females

‘pregnancy index = number of females showing evidence of
pregnancy (ie., parturition/uterine implantation scars at
gross postmortem examination)/number of females

fertility index (males) = number of males mated with at
- ~ least cne female for which pregnancy was evident/number
of males

pup live birth index = total pups born alive/total pups
born ,

pup viability index = total pups alive on day. 4 (pre-
cull)/total pups born alive '

pup weaning index = total pups alive on day 21
(weaning) /total pups alive Day 4 (post-cull)

litter survival index = number of litters with live pups
at day 21/number of litters with live pups at birth

Offspring viability indices: The following viability indices
were calculated from lactation records of litters in the
study: ‘

pup live birth index
pup viability index
pup weaning index

3. Historjcal contro]l data

Recent historical control data for the period 1987-1991 are
presented in Table 3. ‘ ,
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TABLE 3. HISTORICAL CONTROL DATA.*
e e ——————
‘i Litters
Historical Data
Mating females 84-100 © 96-100 90-100
Indices males 70.8-100 76.7-100 - 72~-92
Pregnancy rate (%) 71.4-100 83.3-100 71.4-100
{ Male fertility index (%) 76.2-100 87-100 76.2-100
i Mean gestafion length (days) 21.9-22.6 21.9-22.3 22.0-22.6
Mean number of 0 Days 10.8-14.4 | 11.6-14.4 | 10.8-14.2
live pups/litter .
4 Days 10.6-14.1 | 11.0-14.1 | 10.6-13.5
Mean pup weight 0 Days 5.6-6.6 5.9-6.5 5.6-6.6
{g)
4 Days 8.5-10.6 8.5-10.6 8.6-10.6
21 Days 36.3-56.1 37.7-56.1 36.3-51.8
Pup survival 0-4 Days 88.4~99.4 94.6~99.4 88.4-98.8
indices (%) .
4-21 Daya_ 92.9-100 93.7-100 92.9-100
Litter survival indices (%) 86.4-100 92.6-100 86.4~100
Sex distribution 0 Day Lactation 0.8-1.3 0.8-1.3 0.8-1.3
ratio {(M/F) Co .
4 Day Lactation 0.8-1.4 0.8~1.4 0.%-1.2
21 Day Lactation | 0.9-1.2 0.9-1.1 0.9-1.1
. _

% Data obtained from Appendix z, pages

the study report.

II.

RESOULTS

A. PARENTAL ANIMALS

1. Mortaljty and clinjcal signs

1729-1738, Tables I through IV, in

Mortality consisted of one F, male in the 60 ppm group and

two F, males in the control group.

The causes of death were

not readily apparent from the gross postmortem findings.
These deaths were not considered to be treatment-related.

10
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No treatment-related increases in clinical signs were
observed at any dose level in the parental generations. The
most frequently occurring signs were alopecia, red swollen
ears, and maloccluded incisors. These are common problems
in laboratory rats.

2. Body weight and food consumption

Pre-mating body weights, weight gains, and food consﬁmption
are summarized in Tables 4a and 4b.

TABLE 4a. BODY WEIGHT AND FOOD CONSUMPTION OF P, GENERATION -
PRE~-MATING,.*

Dose Group

Observations/study week
O ppm | 60 ppm 300 ppm 600 ppm

e = - e

et L [P1}jGeneration Males: *Pfé»matlng o

Mean body weight (g) : 475.6 456.5 443.3% 444 .4%*
Week 10 : '

Mean weight gain (g) 283.3 | 266.6 | 251.8%% | 252,3%%
Weeks 0~-10

" Mean food consumption | 58.6 .57.9 59.0 56.6%%

(g/animal/day) = = . L '

Weeks 1~ 10
[P,] Generati

Mean body weight (g) 296.4 296.5 287.8 285.2
Week. 10

Mean weight gain (g) 126.9 | 129.1 | 121.0 | 115.7
Weeks 0-10 ' .

Mean food consumption 69.8 68.4 66.6% 65.9%
(g/animal/day) -
Weeks 1-10
== —.
® pata extracted from Tables T 3, T 4, and T 6, pages

102-114 and 125-132, in the study report.
* Statistically different from control, p<0.05.
*% Statistically different from control, p<0.0lL.
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TABLE 4b. BODY WEIGHT AND FOOD CONSUMPTION OF F, GENERATION -
PRE-MATING.

Obgervations/study week

0 ppm 300 ppm
T {F‘] Generation Males5- Pre-matlng | .
Mean body weight (g) 560.1 551.2 530.9 505.9%%
Week [#31) ‘
Mean weight gain (qg) 333.3 321.1 319.5 293.6%*%
Weeks [#20-#31]
Mean food consumption 52.7 54.5% | 55,5%% 55.8%%
(g/animal/day) ~ :
Weeks [#20 #31]
[F,] Géﬁaraticn Females ~ Pre—matlng 3

Mean’ body weight (g) 303.5 291.8 | 275.9%* | 267 .,8*%%
Week [#31)]

Mean weight gain (g) 128.2 127.5 121.2 109.3%
Weeks [#20-#31] : '

Mean food consumption 65.9 68.2 67.4 '68.7

(g/animal/day) - ’

Week [#20-#31) .
- _________ ________ ...  —— —— ——— — |
* Dpata extracted from Tables T 3, T 4, and T 6, pages
102-114 and 125-132, in the study report. ‘

* Statistically different from control, p<0.0S5.

** Statistically different from control, p<0.01.

For the P, males, mean body welghts and body weight gains
were 5-7 and 11% lower, respectively, for animals treated at
300 and 600 ppm compared to the controls. . No important:
decreases in food consumption were observed; overall food
- consumption by the 600 ppm males was 98% of controls. For
the P, females, mean body weights at pretest were comparable
in al¥ groups; a nonsignificant decrease in weight gain (9%) -
was observed at 600 ppm, suggesting a possible effect. Food
- consumption was significantly decreased (5%) at 300 and 600
ppm when compared to controls.

For the F, males receiving 300 ppm, mean body weights at the
beglnning of the formal pretreatment period were slightly
lower than controls (7%), but weight gains over the 11 week
period were comparable to control gains. At 600 ppm, weight
gains between weeks 20-31 were significantly lower (12%)

12
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than in controls. Food consumption tended to be higher by
dosed groups. For the F, females selected for mating, the
mean body weights (28 days of age) were 6%, 12%, and 10%
lower than controls in the 60, 300, and 600 ppm groups,
respectively. The mean welght gains over the 11 week
pretreatment period were 51gn1f1cantly lower (15%) only at
600 ppm. The apparent differences in mean body weights
observed in the 60 and 300 (p<0.0l) ppm group were the
result of pup selection and not considered related to
dosing. Food consumption was significantly increased in the
dosed F, males. During the matlng and post-mating periods
{weeks 11 16), body weight in the males receiving 600 ppm
were significantly depressed in both generatlons

Body weight gain data for females are less accurate
indicators of toxic effects during the gestation and
lactation periods compared to during non-pregnancy.
Individual weight changes during lactation in control
females ranged from -35 to +62 g. Similar changes were seen
for individual females in the dosed groups.

Body weights for the 300 ppm group P, females were
significantly depressed on lactation day 14, and body
weights for the P, females in the 600 ppm group were
significantly depressed at gestation days 7 and 14 and at
lactation days 14 and 21. Body weights for the 60 -ppm group
F, females were significantly depressed on gestation days 14
and 20 and on lactation days 4-21. Body weights for the 300
and 600 group F, females were significantly depressed on
gestation days 0-20 and on lactation days 0-20. The body

.weight depressions in the 600 ppm dose group were

substantial. Mean weight gain for the 600 ppm group F,
females was significantly decreased on days 0-20 of
gestation. Food consumption was significantly increased in
the 600 ppm F, females during days 14-20 of gestation.

I_t_SED.ELanEQJm.KQ .

Based on food consumption, body welght, and dietary analy31s
results, the doses expressed as mean daily mg test
substance/kg body weight during the pre-mating periods (9.7
weeks for P, rats and 11.1 weeks for F, rats) are presented
in Table 5. The values for both generations are considered
to be representative of the test substance intake for the
pre-mating, mating, and post-mating phases of the entire

study.

13
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TABLE 5. TEST SUBSTANCE INTAKE DURING PRE- and POST-MATING
TREATMENT PERIODS (MEAN MG/KG BODY WEIGHT/DAY).

Male . ﬂ ‘ Female

60 ppm' 300 ppm | 600 ppm 60 ppm 300 ppn 600'ppm

P, Generation - Pre-mating -

4.5 22.2 44.0 " 5.0 24.5 48.3
e Ry Generatloﬁ.-°§ds£;ﬁaﬁin§w{"q |
' 3.3 16.3 31.3 g® 4.9 g 23.4 | g 46.3
i ' 1° 8.8 l 42.3 |1 81.4
5 -Eq:Generation - Pre-matinqrﬂ ‘, L i‘. f'
4.4 22.5 44.6 “' 5.1 25.6 50.7

- By Generation-— Post-matlnq

2.8 14.3 29.6 g 4.7 g 23.6 | g 47.7

®* Data extracted from Table T 26, page 215, in the
study report. -
b g = gestation, 1 = lactation

4. Re u ve functio

. Estrous cycle leggtn and periodicity: No significant

adverse effects were observed on estrous cycle length or
periodicity. (Appendix D). Most of the P, and F, rats
showed evidence of normal cycling durlng the 14-day
evaluation period prior to matlng Results from the
evaluation of vaginal smears in P, and F, rats indicated
no significant abnormalities. L

b. §ng:m_mg§§g;g§ No sperm parameter observations made in
this study. ' There were no indications of treatment-
related male fertility abnormalities during the study.

1

c. Sexuyal maturation (F,): No significant treatment-related

effect on sexual maturatlon was observed. Although mean
vaginal opening time was increased in the 600 ppm group F,
and F, pups, it was not considered bioclogically
szgnl%icant because the increase was very small and no

. preputial separation occurred.

14
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No significant treatment-related effects on reproductive

performance were observed (Tables 6a and 6b)}, except for a
slgnlflcant increase in the median gestation interval of P,
females in the 600 ppm group.

treatment groups.

REPRODUCTIVE PERFORMANCE OF P, GENERATION.®

This was not seen in the F

Number of littersr;

TABLE 6a.
===============================================ﬁ
. Dose Group ,
Observation 0 ppm 60 ppm | 300 ppm | 600 ppm
Rk st P, Generatiocn T S .
Mean preceital interval 71 71 71 71
(days)
MALES
Mated 28 30 26 29
Fertile 26 28 26 27
Fertility not determined 0 o
f Intercurrent deaths 0 o 0

FEMALES
Number mated 30 30 29 30
Number fertile 28 28 28 28
Fertility not determined 0 o |
Intercurrent deaths 0 0 0
Median gesﬁation interval . 21.9 22.0 22.0 22.2*?
(days)

27 28 27 28

K Data extracted from Tables T 18 and T 19, pages 179-189, and

Appendix E in the study report.

* Statistically different from controls, p<0.05

15
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TABLE 6b. REPRODUCTIVE PERFORMANCE OF F, GENERATION."

[

Ohservation

F, Generation.

Dose Group

0 ppm

60 ppm

300 ppm

600 ppm

Data extracted from Tables T 18 and T 19, pages 179-189, and

Appendix E in the study report.

5. 2e:gnsgl_ngs:mgxsgm_:gg_l_g

a) Q:gan_nsishSE

Organ weights were not taken in this study. -

b) Pathology

1) Macroscopic examination: The report noted no

'Mean precoital interval 78 78 78 78
(days)

MALES

Mated 24 29 27 28
Fertile 20 26 26 27
Fertility not determined e] 4] 0 0 /
Intercurrent deaths 1 1 0 0
FEMALES

Number mated 27 30 30 30
Number fertile 23 26 29 29,
Fertility not determined 0 0
Intercurrent deaths 1
Median gestation inteani' 25.0 ~22.0 22.1 21.9
(days)

Number of litters 23

observations which were related to the administration
of the test substance.

le
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2) Microscopic examination: The report noted no
observations were related to the admlnlstratlon of the
test substance.

B. OFFSPRING
Viabjli and ¢ ica i : Mean 1itter'size and

viability results from pups during lactation are summarized
in Tables 7a and 7b.

No significant treatment-related effect on mean litter size
and viability were observed (Table 7a and 7b) except for the
viability index of F, pups in the 600 ppm group which was
significantly lower %han controls.

TABLE 7a. MEAN LITTER SIZE AND VIABILITY OF F, GENERATION.?®

' H Dose Group I

Observation
Day 0 13.6 14.9 14.8 13.5
Day 4° 13.4 14.6 14.1 13.5
Day 4°¢ 7:8 8.0 8.0 7.9
Day 14 S 7.8 - |0 8.0 7.8 7.8
Day 21 7.7 8.0 7.8 T.7
Number live pups
Day ©0 ' 3é6 417 399 377
Day 4° 361 410 - 380 364
Day 4° 210 224 216 213
Day 14 210 . 223 211 210
Day 21 209 223 211 209
Number deaths- : ‘ .
Days 0-4 : 5 S 19 13
Days 4-21 11 4 ]! 15 15
Survival indices ‘
Viabk ty index 98.8 98.5 - 95.3 97.0
Weaning index 99,5 - 99.6 97.7 98.1

* Data extracted from Appendices L and Q in the study
report.

Before standardization (culling)
¢ After standardization (culling).

17
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Dose Group (ppm)

MEAN LITTER SIZE AND VIABILITY OF F, GENERATION.®

Observation .
) 0O ppn 60 ppm 300 ppm 600 ppm
F, Generation Pups B
Mean litter size
Day 0 14.2 13.7 13.6 13.¢
Day 4° 13.7 12.7 12.6 11.6
Day 4° 8.0 7.8 7.9 7.8
Day 14 7.8 7.7 7.8 7.8
Day 21 7.8 7.7 7.8 7.8
Number live pups
Day 0 327 342 394 377
Day 4b 315 318 366 326
Day 4° 184 196 229 218
Day 14 180 185 226 ‘218
Dqg 21 180 185 226 218
Number deaths
Days 0-4 12 24 28 51
Days 4-21 9 12 ;9 16
Survival indices _ -
Viability index 96,2 93.5 93.5 86.5%
Weaning index 97.8 98.5 98.7 100.0

* pata extracted from Appendices L and Q in the study

oxrt.
rep

Before standardization (culling).

¢ After standardization (culling).

* Statistically different from controls, p<0.05
2. Body weiqght: Over the 21 days of lactation, welght galns in

300 ppm pups were 9.5% (F,) and 13.6% (F,) lower than in

controls and at 600 ppm were 13.6% (Fy) and 15.3% (F,) lower -
Selected mean pup welght and litter weight

than controls.

data are presented in Tables 8 and 9, respectively.

18
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*

TABLE 8. MEAN BODY WEIGHT (GRAMS) OF F, AND F, PUPS.®

Dose Group

Day of ‘
lactation u 0 ppm 60 ppm 300 ppm | 600 ppm

' F, Generation -

" Day O 6.3 6.3 6.1 6.1

Day -4° - 10.5 10.0 9.3 9.5%
Day 4° ' 10.4 - 10.0 9,3% '9,5%
Day 7 17.4 16.7 15.4%% 15.3%%
Day 14 35.7 33.8 31.2%% 30.34%
" Day 21 ' 54.1 52.9 48.9%% 47 .4%%

'HVEF} Genéfaticﬂﬁ

Day O 5.9 6.0 6.0 5.8
Day 4° 9.4 9.5 9.2 8.9
Day 4°¢ 9.4 9.5 9.3 8.8
Day 7 15.7 15.4 15.2 14.0%%
Day 14 33.2 31.8 30.8% 27.9%%
Day 21 51.9 50.2 48.8% 44.8%%

® Dpata extracted from Tahle T 21, pages 193-194, in
the study report. - i
Before standardization (culling)
¢ After standardization (culling)
* Statistically different from control, p<0.05.
** Statistically different from control, p<0.01%.

3. 0 i tmorte sults
a) Organ weights

No offspring organ weights were recorded.

b) Pathology .

1) Macroscopic examination: No macroscopic findings were

reported for the pups.
2) gigzgggggig_gggginggigg: Pupsfwere.not examined for

microscopic findings.
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III.

A.

DISCUSBION
I T TOR’S CONCLUSIONS
Low Dose (60 ppm) - No adverse effects were evident for

parental or neonatal parameters and no adverse effects of
treatment were indicated on reproductive performance.

Mid Dose (300 ppm)~- Reproductive performance was not
adversely affected. Parental toxicity was seen as a
reduction in mean weights and weight gain for the P, males
during the pre-mating treatment period and the only
significant effect seen in neonates was decreased mean body
weights during lactation and subsequent Day 28 pup weights
for both the F, and F, litters.

High Dose (600 ppm) - Reproductive performance was not
adversely affected. Parental toxicity was seen as a
reduction in mean weights and weight gain for both sexes of
the parental animals for both generations and body weight
and body weight gain continued to be depressed for the P,
and F, males during the mating. and post-mating period. Hean
welghL gain for the high dose F, parental females over the
20-Day gestation period was reduced. No adverse effect at
this treatment level was evident from reproductive indices,
gestation indices or parturition data. Neonatal animals had
significantly reduced pup weights during lactation and at
Day 28 and reduced pup survival over Day 0-4 of lactation
(F, litters). No adverse effects were seen in gross
postmortem evaluations or the histomorphological evaluations
of reproductive tissues, pituitary glands or gross lesions.

A NOEL of 60 ppm (approximately 5 mg/kg/day) was established
for the test article in this study based on a lack of
effects on parental toxicity, growth and development of
offspring, fertility or any other aspect of reproductive
function. '

REVIEWER’S DISCUSSION

With the exception of depressed pup body weights, no adverse
effects of AC 303,630 on reproductive parameters were
observed in this study. All reproductive parameters in the
treated rats were not different from the negative controls
or recent historical control data for -the period 1987-1991.
These data indicated values for mating indices (84-100% for
females and 70.8-100% for males), pregnancy rates (71.4-
100%), male fertility indices (76.2-100%) [Appendix Z, Tabhle
I], gestation lengths (21.9-22.6 days), parturition data

(day 0 live pups/litter 10.8-14.4, day 0 total pups/litter
-14.8) (day 4 pre-cull pups/llter 10.6-14.1), and mean
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pup body weights (day 0 5.6-6.6 g, day 4 pre-cull 8.5-10.6
g, day 21 36.3-56.1 g) [Appendix Z, Table II1], pup survival
indices (days 0-4, 88.4-99.4%; days 4-21, 92.9-100%) and
litter survival 1nd1ces (86.4-100%) [Appendlx Z, Table III]
and pup sex distribution data (M/F day 0, 0.8~ -1.3; day 4,
pre-cull 0.8-1,4) [Appendix 2Z, Table IV}.

Female F, rats in the 60 ppm treatment group exhibited
slight (5 5-7.6%), statistically significant decreases in
mean body weights on Days 14 and 20 of gestation and Days 4,
7, 14, and 21 of lactation (Tables T 12 and T 15 in the
study report). There were also lesser but not 51gn1f1cant
absolute body weight decreases in P, female rats in this
treatment group during gestation (1ess than 1.8%) and
lactation (1.4-1.9%; Tables T 12 and 15). Mean 28~Day body
weights of F, (selected) and F, pups in this dose group were
alsco reduced and the F, body weight means were moderately
(10.3%) and statisticaily significantly reduced (Table T
22). In addition, female rats in this treatment group
increased their mean daily intake of test article by :
approximately the same amount during lactation (P, from 4.9
to 8.8 myg/kg/day; F, from 4.7 to 8.6 mg/kg/day; Table T 26).
Thus, while the amount of test article ingested during
lactation remained the same for each generatlon, the F, dams
and F, pups showed a greater depre551on in body weight that
was not detected in the earlier generation animals.

However, except for possibly the 600 ppm treatment group
body weight gains were not importantly different in control
and dosed groups during gestation and lactation, even though
there were significant differences in mean body weights at
some 1ntervals for most dosed groups.

At day 21, the mean weights of the 60, 300, and 600 ppm
treatment group F, pups were 6, 10, and 13% lower,
respectively, . than the controls. These means were

. statistically significant for the 300 and 600 ppm groups (M .
and F combined). :

Data on pages 108-109 of the study report indicate that body
weights for the 60 ppm F, females at week 20 were 6.3% and
at weeks 28-31 were 4-5% lower than the controls but not
statistically significant. During weeks 21-27, body weights
for these animals were 6-7% lower and significant.

Gestation mean body weights for the 60 ppm F, rats (Table 12
in the study report) were 7% decreased at days 14 and 20 and
lactation mean body weights (Table T 15 in the study report)
were 6-7% decreased.

The October 22, 1993 draft guidelines for Reproductive
Toxicity Studies reference absolute body weights in the

21
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parental animals as sensitive indicators of systemic
toxicity (pages 36-37) and weight of the surviving pups
(page 61) as an important measurement of reproductive
toxicity. However, in the absence of other effects on
reproduction, the depressed pup weights are considered to be
indicative random results of day 4 selections.

STUDY DEFICIENCIES

No siqnificant deficiencies were noted in this study.

N NG,
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DATA EVALUATION RECORD
STUDY TYPE: Developmental Texicity - Rat
TOX. CHEM. NO.: N.A.
P. C. ND.: 129093
MRID NO.: 423842-02/4%170Z-%1
TEST MATERIAL: AC 303,630

SYNONYMB: Pyrrole -3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
(ethoxymethyl)-5-(trifluromethyl)

8TUDY NUMBER or LAB. PROJECT 1ID: Argus Project No. 101-015
American Cyanamid No. 971-90-177

BPONBOR: American Cyanamid Company
Princeton, NJ 08543-0400

TESTING FACILITY: Argus Research Labs., Inc.
Horsham, PA 19044

TITLE OF REPORT: An Oral Developmental Toxicity (Embryo-Fetal
Toxicity/Teratogenicity) Definitive Study with AC 303,630 in Rats

AUTHOR(8): Terry Martin, DVM, MS, aBVT
REPORT ISSUED: July 22, 1993

EXECUTIVE SUMMARY: 1In a developmental toxicity (teratology)
study, 25 timed-pregnant rats per dose group of Crl:CD®BR
VAF/Plus® (SD), received either 0, 25, 75 or 225 mg/kg/day by
oral gavage from gestation day 6 through 16, inclusive. The test
compound (Lot # AC 7504-59%A, Purity 94.5%) in 0.5%
carboxymethylcellulose was aduinistered in 10 mL/kg body weight
(MRID #428842-02; Study # American Cyanamid- 971-90-177).

Maternal toxicity was noted in the form of a dose-related
decrease in body weight gain in the mid (21.2%; 6-12 days) and
high (23.4%; 6 - 16 days) dose groups, a dose-related decrease in
relative feed consumption in the mid (6.3%) and high (12.2%) dose
groups and a decrease in water .intake in the high (12.9%) dose
group; the body weight gain, relative feed intake and water
consumption rebounded to control levels in both groups during the
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post-dosing (16 - 20 days) period. Therefore, the Maternal
Toxicity LEL = 75 mg/kg/day, and the Maternal Toxicity NOEL = 25
mg/kg/day, based on reduced body weight gain, reduced relative
feed intake and reduced water consumption.

Developmental toxicity was not observed either in the form of
maternal cesarean section observations or fetal external,
visceral or skeletal malformations and variations. Therefore,
the Developmental Toxicity LEL is greater than 225 mg/kg/day ard
the NOEL is greater than or equal to 225 mg/kg/day.

The study is classified as Core ~ Guideline Data and satisfies
the requirement (§ 83-3 a) for a developmental toxicity
(teratology) study in rats.

A. MATERTALS

1. Test Compound: AC 303,630; Description - Tan solid;
Lot # - AC 7504-59A; Purity -94.5%

Vehicle(s)}: Carboxymethylcellulose from Sigma Chemical
Co.; Lot # - 38F-0529

2. Test Animal [s): Species: Rats; Strain: Charles River
Cr1l:CD®BR VAF/Plus®; Age: M - 30 days, F - 66 days old
at receipt; Weight: M - 420 to 1011g and F - 174 to
225 at initiatien of cohabitation; Source: Charles
River Labs. Inc., Portage, MI.. Acclimated for = a
month.

B. STUDY DESIGHN

This study was designed to assess the developmental toxicity
potential of AC 303,630 when administered by gavage to
timed-pregnant Crl:CD®BR VAF/Plus® Sprauge Dawley rats on
gestation days 6 through 15, inclusive. The pregnant rats
were housed individually in wire-bottomed stainless steel
cages suspended above ahsorbent paper and was cffered feed
(Certified Rat Chow® #5002, Ralston Purina Co., St. Louis,
MO) and water was provided ad libitum. Animals were
maintained at a temperature of 68°F to BO°F, relative
humidity of 35% to 70% and a 12 hour light and dark cycle.
Air was changed 10/hour. On Day 0, a total of 25 naturally
mated females each were randomly assigned toc the treatment
groups as presented in Table 1.
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Group Arrangement:

Table 1
Test Group Dose Level Nunber Assigned
(mg/kg)
1 (Control) 0 25
II (Low) 25 25
III (Mid) 75 25
IV (High) 225 25

C. METEODS

1.

Mating

Acclimated, untreated female (140) rats wzre mated 1i:1
with untreated fertile males of the same breed.
Animals were cohabitated overnight and successful
matings identified by examining vaginal smears for:
sperm or by the presence of a copulatory plug. These
females were considered to be fertilized and that day

was designated as Day 0 of presumed gestation.

Dosing
Range Finding Studies: Dose levels were selected based

on results of a range finding study in this report
{({Argus Research Labs., Inc., Study Protocol #101-015P).
Dose levels were tested in pregnant (0, 206, 40, &0 and
160 mg/kg/day) and non-pregnant rats (1280, 200, 270 and
350 mg/kg/day). No pregnant rats died in the study.
The reduced feed consumption/weight gain during the
treatment (6 — 16 days) was 5.3%/6.5%. Neither the

reduced feed consumption nor the reduced body weight
gain were statistically different to indicate that
maternal toxic dose has been reached. There were no

adverse effects on embryo-fetal survival, sex ratios,
body weights or morphology.

Individual data or summary tables for the non-pregnant
rat section of the study were provided. It was
reported that in the 180 and 200 mg/kg/day dosage
levels a dose~dependent difference in body weight gains
were observed after seven days of dosing; it was not
explicit whether the difference was positive or
negative. In addition, at the 270 and 350 mg/kg/day,
there were slijht reduction in feed intake and weight
gain and increased liver weights were reported. There
were no deaths, no other clinical signs or necropsy
findings suggestive of compound administration were
seen, except for emaciation and decreased motor

3
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activity in one 350 mg/kg/dav group rat. The TB-I is
not convinced that MTD has been achieved

In the main study, the test substance, diluted in 0.5%
carboxymethylcellulose to a constant volume of 10
ml/kg, was adminiatered by gavage. Controls received
0.5% carboxymethylcellulose at a dose equivalent to
that used in high dose jgroup. Daily, dosage
adjustments were based on the recent body weights.

Test substance analvgis: Determination of
concentration and homogeneity of AC 303,630 in 0.5%

carboxymethylcellulose suspensions was performed using
HPLC-UV by irhe sponsor. Dosage suspensions were
prepared weekly during the study and were stored
refrigerated. Homogeneity of AC 303,630 in 0.5%
carboxymethylcellulose agueous suspension was
deteruined in the pilot study. Concentration was
deternined in the pilot and definitive studies on the
first and last day of dosing period.

Resultg: The purity of undiluted test compound was
reported as 94.5%. No impurities were listed.
Homogenejity of the samples (2 and 16 mg/ml) ranged from
91% to 98% of target concentration. The mean
concentrations for the pilot study (2, 4, 8 and 16
mg/mL) ranged from 91% to 97% of target concentration.
The mean concentration {n the waip study (2.5, 7.5 and
22.5 ma/nl) ranged from 84% to 100% of target
concentration.

Observations

The animals were checked once or twice *aily for
mortality or abnormal conditions during the course of
the study. Dams were sacrificed by carbon dioxide
asphyxiation on day 20 of gestation and thoracic,
abdominal and pelvic cavities and visceri were examined
for abnormalitiea. Uteri and ovaries were removed and
live and dead fetuses, and early and late resorption
gsites were noted in each uterus. Corpora lutea were
counted and recorded for each ovary. Uteri weighed and
which appeared non-pregnant was stained with 10%
ammonium sulfide to confirm pregnancy. All fetuses
were counted, weighed, sexed and examined for external
and visceral anomalies. Approximately one-half of the
fetuses in each litter were fixed in Bouin's soluticn
and examined for soft tissue alterations accordzng to
Wilson's sectioning technique. The remaining fetuses
were eviscerated, cleared and stained with a2lizarin red
S for skeletal alterations. All abnormalities,
malformations and alterations were photographed.

4
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Historical cortrol data were provided frocm 90 studies
on reproductive parameters and paternal necrcpsy
observaticns, 76 studies for fetal external alteraticns
and 40 studies for fetal skeletal variations and
malformations to allow comparisons with concurrent
controls. The studies covered from 1987 -~ 1989,

gtatizlical analysis

Fetul and maternal body weights, maternal body weight
gains, food consumption, dgravid uterine weights,
percent male fetuses, %Y resorbed conceptus, % fetal
implantaticns, fetal alterations and fetal ossification
sites were analyzed using Bartlett's Test of
Homogeneity of Variances and one-way analysis of
variance (ANOVA), followed by Dunnett's test if
significant. Non-homogenous data was analyzed using
Kruskal-Wallis, Fisher's Exact or Dunn's Method of
Multiple Comparisons Test, as appropriate. All other
caesarean sectioning data were analyzed using Kruskal-
Wallis Test.

Compliance

A signed Statement of Confidentiality'CIaim was
provided.

A signed Statement of compliance with EPA GLP’s was
provided.

A signed Quality Assurance Statement was provided.

D. REBULTS

1.

a,

Maternal Toxicity

Mortality - An:izal.s were observed twice daily for
mertality.

Resylts - No treatsment-related deaths, abortions or
premature deliveries occurred during the study.

Clinical Observations - cbserved for general appearance
several times during the acclimation and Day 0 of
pregnancy. Rats were examined for clinical signs
associated with test substance administration,
premature deliveries and/or abortions and deaths,
immediately before intubation, cone hour after
intubatieon and crce daily during the post-dosage
period.

Resuylts - No treatment-related clinical signs,

5
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premature deliveries and/or abortions and deaths were
noticed during the study. Localized alopecia and
chromodacryorrhea were observed, which were neither
dose-related nor statistically significant.

c. Body Weight - Maternal bocdy weights were measured one
week before mating and on gestation Days 0 and 6
through 20 of presumed gestaticon. Table 2 summarizes
bedy weight gains for the specified intervals.

Results - Mean body weight gains during the treatment
period (6 - 14 days) in the high-dose dams decreased by
23.4% when compared to the controls and was significant
(P s 0.01). Within the treatment pericd, the mean
maternzl body weight gains during the 6 - 9 and 6 - 12
days treatment periods were -"2.3% and -57.7% (P <
0.01), respectively, when compared to the contreols
(Table 2). The reduced body weight gains in this group
is considered treatment-related and was adeguate to
test the potential developmental toxicity of the
chemical. At the 75 ng/kg/day, the mean bedy weight
gain was significantly (P < 0.05) lower (21.1%) during
the initial 6 - 12 days of treatment, however, the
weight gains during the entire treatment period (6 - 16
days), post-treatment (16 - 20 days) and the gestation
periods (0 - 20 days) were not statistically
significant; slightly less than the controls but were
comparable. Although reduced weight cain 4id neot last
through the sntire treatzaent psriod, the reduction
during the 6 ~ 12 days treatment was sharp and
considered as toxic manifestation of the chemical ard
will be used to establish LEL for the chemical. The
mean bedy weight gains of 25 mg/kg/day group during the
study was slightly lower than the controls tut
comparable.




days 0 and daily Zays 6 through 29 of presumed
The <ata in the study report is given in

gestation.
both g/animal/day and g/kg/day and only relative feed
ccnsumption are cresented in Table 3.

RPesults - Average food consumption, calculated as
g/2nimal/day and 3/kg/day was significantly reduced (P

< .01,

gestation),
aksolute/relative feed consumption in the mid- and
nizh-dcse groups iuring the entire treatment period
respectively, when

decreased 8.0%/€.2% and 15.1%/22.2%,

at

-y

ccapared to the cIntrols.

significant reductions (P

<

<

for the entire treatment period (days 6 - 16 of
75 and 225 mg/kg/day (Table 3). The

Within this dosing period,

0.05 to P < 0.01) in

absolute/relative feed consumption values occurred in

the 75 and 225 mg/kg/day groups on days 8 to 9
{12.3%,11.5% and 23.2%/22.2%, respectively),

6 to 5

(9.4%/8.4% and 138.3%/17.7%, respectively), 9 to 12
{(9.1%/7.3% and 15.7%/16.4%, respectively) and 6 to 12
{(8.3%/7.9% and 15.1%/17.0%, respectively) days of

gestation. t 1e_reduced fe consumption in
the mid-dogse daps did not result in the sjgnificant
body wej} in reduction duri the treatment davs
- 15 ab t=e reduced feed consumption durir

this period was »ighly significant, therefore, was

! Py I
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TABLE 2. 30DY WEIGHT GAIM {GRAMS)
él AC 303,630 MG/KG/OAY
[ r 0 25 75 225
INTERY A
E ; T - ‘=‘ ———
[l
PRETREATME 7 i
0- 6 DAYS i 235 21.8 23.2 24.4
TREATMENT:
8 - 9 DAYS | 2.1 7.3 5.2 o.8°°
3 . 12 DAYS ! 12.8 11.7 1.2 8.2
12- 18 DAYS 28.1 22.2 25.5 27.1
8- 12 DAYS 20.8 19.1 18.8% 8.8**
8- 18 DAYS 43.9 42.8 42.0 a5 9%+
POST-TREATMENT:
16- 20 DAYS 81.4 58.3 62.2 63.2
GESTATION:
O - 20 DAYS 131.8 123.9 127.4 123.8
0 - 20° DAYS 38.7 81.2 83.4 80.2
8- 20° DAYS 5.2 58.5 80.2 55.7°+
' Data taken from summary Tabm 4 of stwdy.
. Coarrscted matarnal body vregre Body wrt. - Litter wt.)
. P < 3.05, ** P s 0.01
d. Pood Consumption - Food consumption was recorded on
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considered treatment-related and will be used as the
toxicity end point for LEL. Feed consumption was not

affected due to treatment in the 25 mg/kg/day group in
contrast to the controls.

TABLE 3. RELATIVE FEED CONSUMPTION (G/KG/DAY)'

AC 303,630 MG/XG/DAY

INTERVAL | 0 25 75 225

PRETREATMENT:
0 - 8 DAYS 787 78.0 75.8 751
TREATMENT:
& - 3 DAYS 71.2 89.1 66.2° sag"
3 - 12 DAYS 70.8 89.8 5.8 592+
12- 16 DAYS 71.4 707 68.7 87.7
6-120AYS 71.0 B3.4 5.4 58.9%*
& - 16 DAYS 71.2 53.9 88.7%* 825"
POST-TREATMENT:
16 - 20 DAYS 68.8 37.8 £8.9 7.2
GESTATION:
0 - 20 DAYS 89.4 ; 88.5 87.2 €5.9*
! Data taken from surmmary Table 8 of study.
¢ = P=x005 " =P <001
e. Water consumption - Water consumption was recorded

daily throughout the study.

Results - Water consumption was significantly reduced
(P £ 0.05 to P < 0.01) in thne nid and high-dose groups
on days 6 - 7 (22.9% and 38.9%, respectively) and in
the 225 mg/kg/day group con days 6 - 12 (13.9%) of
presumed gestation. In the 225 mg/kq/da roup water

consumption tend to be lower (12.9%) during entire
gestation perjod, when compared to the controls and was
considered treatment-related. Although reduced feed
intake of the 75 mg/kg/day dams was considered
treatment-related, the mean water consumption in the 75
mg/kg/day group was -8.2% during the entire gestation
period and was considered toc ke of no biolecgical
significance, since it lacked dose-response
relationship. There was no difference in the water
consumptien in low-dose group.

f. Gross Pathological Observations - No treatment-related
gross pathological observations were noticed in dams at
necropsy among any treatment groups except for marked
and slight dilation of the right kidney pelvis of ocne
control and one high-dose group rat and ceonsidered to

8
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be of no bioclogical significance. Organ weights wvere
not recordsd.

Cesarean Bsction Cbservations

Cesarian section was performed on a total of 22, 25, 24
and 25 rats in the control, 25, 75 and 225 mg/kg/day
groups, respectively. No statistically significant
differences for the number of live fetuses, corpora
lutea, implantatiors, litter size, early resorptions
and late resorptions, number of dams with resorptions,
fetal weights, sex ratios and percent resorbed
conceptuses were observed in dams at necropsy (Table
4). The percent conception in the controcl, 25, 75 or
225 mg/kg/day groups was 88.1, 100, 96 and 100%,
respectively. There were no dead fetuses and none of
the dams had only resorbed conceptus.
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TABLE 4. CESARIAN SECTION OBSERVATIONS®
PARAMETER DOSE (MG/XGMAY)
Q 5 75 225
# Anirmnal Mated 25 25 25 25
¥ Animal Pragnant (% of total) 22 (83.1) 25 (100) 24 (98.00 25 {100)
Maternal ‘Mastage
# Died [o] ‘0 a a
7 Pregnant 22 25 24 25
# Nan pregnant 3 a 1 [+
# Abortsd =} ] o] 0
# Prermature Delivery [+ Q o} o)
Tots' Corpors Lutas i 398 lz9 392
Corpore Lutes/Dem 16.0 15.3 16.2 15.7
Total Implantations kAT ) 348 as2 as4
Impfantsvons/Dam 143 13.8 14.7 14.2
Totat Live Fetusoes 292 323 113 337
Live Fetuses/Dam 13.3 12.3 13.3 13.5
Totol Resamptions
(Eariy/late) 220 230 3172 18/1
Resorpbors/Dam
{Eariy/Late) 1/0 0.9.0 1.3.0.1 0.8)0.04
Rasorbed Canceptus/Litter (%) 7.5 8.8 9.1 43
# of Dams with Rescrptions (%]} 14 (63.8) 13 (52.0) 18 (75.0) 10 (40.Q)
Total Dead Fatusas 0 o] o] 0
Dead FetusesOam 0 o) 2 0
Mean Fetal Weight igm) 3.25 3.3% 3.32 an
Praimplantation Loss (%} 108 12.8 35 9.7
Postimpiartauan Lsss %) 2 2 34 4.3
Sax Rana 1" Male) 52.3 ‘I 50.3 2.8 201
. Cata sxtiacted from Raport Tables 8, 9 and 20

2. Developmental Toxicity

A total of 292/22,
fetuses/litter from the control, 25,

alterations.

323725,

319/24 and 337/25

7% and 225
mg/kg/day, respectively, were examined for external

Of these respective fetuses, 140,

156,

153 and 163 fetuses were examined for soft tissue
166 and 174 fetuses were

alterations,
exanined for skeletal alterations and fetal

and 152,

167,

ossification site averages,

The number of litters with fetal alterations in the

control (0},

25,

10

75 and 225 mg/kg/day gqroups were 8
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(36.4%), 8 (32.0%), 7 (29.2%) and 11 (44.0%),
respectively. The number of fetuses with any
alterations were 18 (6.2%), 10 (3.1%), 10 (3.1%) and 22
{6.5%) and the mean percentage of fetuses with any
alteration/litter were 6.41, 3.05, 4.24 and 6.52, in
these resgpective groups. None of these differences
were statistically significant.

External Examinations - No treatment-related external
malformations/variations were observed in fetuses at
necropsy in any treated groups. External malformations
waere observed in three low dose, one middle dose and
two high dose fetuses. In the low dose, the incidence
included anasarca in one fetus (litter/fetal -
4.0/0.3), and thread like tail in two fetuses
(litter/fetal ~ 8,0/0.6). Umbilical hernia
(litter/fetal - 4.2/0.3) was observed in one mid-dose
fetus. In the high dose, one fetus was a conjoined
twin (litter/fetal - 4.0/0.3) and one fetus had thread
like tail (litter/fetal - 4.0/0.3).

Visceral Examinations - Treatment with AC 303,630 had
no effect on the visceral malformations/variations.
Two low dose fetuses exhibited soft tissue
malformations. One externally malformed fetus (17168~
10) had a diaphragmatic hernia and a small kidney
{litter/fetal - 4.0%/0.6%) and other fetus (17173-2)
had slight/moderate dilation of the left/right renal
pelvis (litter/fetal - 4.0%/0.6%).

One fetus (17199-17) from the mid dose presented slight
dilation of the renal pelvis (litter/fetal - 4.2%/0.6%)
which was classified as fetal variation (reversible
developmental delay).

The above incidences were sporadic and lacked dose~
respeonse and were within the historical control range
established for this strain and age of rats. The
incidences are considered spontaneous and therefore of
no biolegical significance.

S8keletal Examinations:

Ho treatment-related skeletal malformations and/or
variations were noted. Appendix I presents fetal
skeletal alterations and Appendix II presents
ossification site endpoints that significantly differed
from the control group.

At the 225 mg/kg/day group, the mean litter incidence
of supernumery ribs increased (13.04 vs 13.0; P < 0.05)
and was accompanied by increased litter averages for

it
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ossified thoracic vertebrae (13.05 vs 13.0; P £ 0.05 )
and decreased litter averages for lumbar vertebral
ogsification site= (5.94 vs 6.0; F £ 0.05, Appendix
II). The respective historical control ranges were 0 -
20, 0 - 11.8 and 0 - 4.3, based on 40 studies which
included 7003 fetuses from 818 litters. The above
litter means in the study are at or near the
concurrent/historical controls, and therefore,
considered to be unrelated to treatment.

In the high-dose group the fetal incidence of absent
sternal ossification increased by 5.2% (P < 0.01)
compared to the controls (Appendix I). Tnis incidence
was considered unrelated to treatment since the litter
incidence was not affected and was within the
historical contreol range of 0 ~ 6.5 established for
this strain and age of rats. 1In addition, when the
incidence of incomplete and absent ossification were
combined, the statistical significance at the 225
ng/Xg/day group vanished, when compared to the
controls. Furthermore, when other endpoints of delayed
sternal ossification were considered (incomplete
ossification), the fetal incidences were significantly
reduced (P < 0.01) in the 25, 75 and 225 mg/kg/day
dosage groups. This further supports that increased
incidence of absent sternebral ossification is
unrelated treatment.

The fetal incidence of incompletely ossified ischia was
0.6, 0.6 and 1.7% in the 25, 75 and 225 mg/kg/day,
respectively, when compared to the 4.6% of the controls
and were statistically significant (P < 0.01). The
incidence of incompletely ossified ischia was
considered not related to treatment since the effect
was opposite of developmental toxicity and the litter
incidence was nct affected.

There were no other fetal alterations that occurred at
significant litter or fetal incidences.

E. DIBCUS8IONS

The data reporting was thorough and the summary means were
supported by the individual animal data.

F. CONCLUSIONS

a. Maternal ¥NOEL: 25 mg/xg/day. LEL: 75 mg/kg/day, based
upon, reduced bedy weight gain (6 - 12 days) and reduced
relative feed consumption (6 - 16 days) during treatment.

b. Developmental HNOEL > 225 mg/kg/aay.

12
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As presented, the study satisfies the requirements set forth
in Subdivision F Guideline, 83-3 (a} for Developmental
Toxicity Study in Rats.

Reddy/AC 303,630/dev-rat/3-14-94

Final: 4-14-~94
Project #: D196061
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GUIDELINE: 83-3(b)

Review by: Guruva B. Reddy, DVM, PHD Lt “{'7“/‘75
Review Section IV, Toxicology Branch I {H7509C) .

Secondary Reviever! Marion P, CoPley, . OMST Yanles 19433
‘ ' gy Bran I (H7509
DATA EVALUATION RECORD
STUDY TYPE: Developmental Toxicity - Rabbit
TOX. CHEM. NO.: N.A.
P. €. NO.: 129093
MRID NO.: 427702-22
TEST MATERIAL: AC 303,630

SYNONYM8: Pyrrole -3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
(ethoxymethyl)-5~(trifluromethyl)

STUDY NUMBER or LAB. PROJECT 1ID: Argus Project No. 101-016
American Cyanamid No. 971-90-179

SEPONSOR: American Cyanamid Company
Princeton, NJ 08543-0400

TESTING FACILITY: Argus Research Labs., Inc.
Horsham, PA 19044

PITLE OF REPORT: An Oral Developmental Toxicity {(Embryo-Fetal
Toxicity Teratocgenicity) Definitive Study with AC 303,630 in
Rabbits
AUTHOR(S): Alan M. Hoberman
REPORT ISBUED: March 2, 1993
CONCLUSION:

Doses administered: 0, 5, 15 or 30 mg/kg/day, administered
by gavage in 0.5% carboxymethylcellulose to pregnant New Zealand
White rabbits from Days 7 through 19 of gestation, inclusive.

Maternal NOEL: 5 ug/kg/day. LEL: 15 mg/kg/day, based upoh,
reduced body weight gain during treatment.

Developmental NOEL > 30 myg/kg/day.
Classification: Core-Minimum
The information presented for this developmental toxicity study

in rabbits satisfies the criteria set forth in Subdivision F
Series, 83-3(b).
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1. Test Compound: AC 303,630; Descr.pr-ion -~ Tan solid;
Lot # - AC 7504-59A; Purity -94.%5¢

A.  MATERIALS

Vehicle(s): Carboxymethylcellulose from Sigma Chemical
Co.; Lot # - 38BF-0529

2. Test Animal (s): Species: Rabbits; Strain: New Zealand
White; Age: 5 months old at receipt; Weight: 2.62 -
3.77 kg; Source: Hazleton Research Products, Inc.,
Denver, PA.: Acclimated for = a month. Human choriocnic
gonadotropin (HCG; 20 USP units/kg)) was used to induce
ovulation.

B. STUDY DESIGN

This study was designed to assess the developmental toxicity
potential of AC 303,630 when administered by gavage to
timed-pregnant New Zealand White rabbits on gestation days 7
through 19, inclusive. Each pregnant rabbit was ofr-.ed
approximately 180 grams of feed {Certified Rabbit Chc:-2
#5322, Ralston Purina Co., St. Louis, MO) and water was
provided ad libitum. Animals were maintained at a
temperature of 68 * 6°F, relative humidity of 52.5 * 17.5%
and a 12 hour light and dark cycle. Air was changed
10/hour. ©On Day 0, a total of 20 artificially inseminated
females each were assigned to the treatment groups, except
19 rabbits to the controcl group as noted in Table 1 using a
weight-stratified randomization procedure:

Group Arrangement:

Table 1
Test Group Dose Level Number Assigned
(mg/kg)
Control o] 19
Low Dose 5 20
Mid Dose 15 20
High Dose 30 20

C, METHODS
1. tin

Semen was collected from four proven male breeder
rabbits and used to artificially inseminate female
rabbits which received human chorionic gonadetropin 20
units/kXg 4 hours prior to insemination. Senen from one
male was used to inseminate an equal number of females

2
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in each group. The day of insemination was considered
day 0 of gestation. Pregnant rabbits were housed
individually in suspended stainless steel cages.

2. osin

Range Finding Studies: Dose levels were selected based
on results of a range finding study in this report
(Argus Research Labs., Inc., Study #101-016P). Dose
levels included: 0, 12.5, 25, S50, 100 or 200 mg/kg/day.
The dosages of 25 mg/kg and higher resulted in reduced
body weight gain of = 40% and feed consumption. Deaths
occurred in 0/8 (0%), O0/4 (0%), 0/8 (0%), 2/B (25%),
4/8 (50%), and 4/4 (100%) of the does in the 0, 12.5,
2%, %0, 100 and 200 mg/kg/day, respectively. Clinical
and necropsy observations in does that died included
excess salivation, impaired righting reflex, small red
spots in the small intestines, large spleen and
extensive discoloration of the liver lobes. None of
the doses had any effect on fetal mortality or fetal
development.

In the main study, the test substance, diluted in 0.5%
carboxymethylcellulose to a constant volume of 10
ml/Kg, was administered by gavage. Controls received
0.5% carboxymethylcellulose at a dose equivalent to
that used in high dose group. Daily, dosage
adjustments were based on the recent body weights.

Test_ substapce analysis: Determination of
concentration and homogeneity of AC 303,630 in 0.5%

carboxymethylcellulose suspensicns was performed using
HPLC-UV by the sponsor. Dosage suspensions were
preparer every two to three days during the study and
were v-ored refrigerated. Homogeneity of AC 303,630 in
0.5% --hoxymethylcellulose agueous suspension was
determined before initiation of the study.
Conceuntration v 3~ determined on the first and last day
of dosing peri ..

Results: the puirlty of undiluted test compound was
reported as 94.5%. No impurities were listed.
Homogeneity of the samples (1.25 and 20 mg/ml) ranged
from 98% to 100% of target concentration. The mean
concentrations (2 samples per dose) ranged from 85% to
100% of target concentration.

3. Observations
The animals were checked once daily for c¢linical
abnormalities or twice daily for mortality. Post-

dosing observations' rrectal temp.) were performed

3
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during the treatment period to evaluate overt signs of
toxicity. Dams were sacrificed by Beuthanasia®-D
Special euthanasia solution on day 29 of gestation and
thoracic, abdominal and pelvic cavities and viscera
were examined for abnormalities. Uteri and ovaries
were removed and live and dead fetuses, and early
resorption sites were noted in each uterus. Corpora
lutea were counted and recorded for each ovary. Uteri
with no implantations were fixed in 10% formalin for
determination of early embryo mortality according to
Salewski (1964).

All fetuses were counted, weighed, sexed and examined
for external and visceral anomalies. Brain was free-
hand sectioned according to Staples (Teratology:
Detection of Visceral d3terations in Mammalian Fetuses,
A37, 1974) and examined for hydrocephaly. All fetuses
were eviscerated and stained with alizarin red S
according to modified xethod of Staples for skeletal
alterations.

Historical control data were provided from 53 studies
on reproductive parapeters, npaternal necropsy .
observations and fetal anomalies (visceral and skeletal
variations and malforzations} to allow comparisons with
concurrent controls. The studies covered from 1987 -
1989.

4. Statistical analysis

Fetal and maternal bcdy weights, maternal hcdy weight
gains, rectal temperatures, food consumption, gravid
uterine weights, percent male fetuses, % resorbed
conceptus, % fetal implantations; fetal alterations and
fetal ossification sites were analyzed using Bartlett’s
Test of Homogeneity of Variances and one-way analysiz
of variance (ANOVA), focllowed by Dunnett’s test if
significant. Non-homcgenous data was analyzed usirg
Kruskal-Wallis, Fisher’s Exact or Dunn’s Method of
Multiple Comparisons Test, as appropriate. Aall other
caesarean sectioning data were analyzed using Kruskal-
Wallis Test.

5. Compliance

A signed Statement of Canfidentiality Claim was
provided.

A signed Statement of compliance with EPA GLP’s was
provided. :

A signed Quality Assurznce Statement was prcvided.

+
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RESULTS pinscd

1.

a.

Materral Toxicity

Mortality - Animals were observed twice daily for
mortality.

Results - No treatment—-related deaths, abortions or
premature deliveries occurred during the study.

Clinical Observations - observed for general appearance
several times during the acclimation and Day 0 of
pregnancy. Rabbits were examined for clinical signs
associated with test substance administration,
premature deliveries and/or abortions, immediately
before intubation, one-half hour after intubation and
once daily during the posft:-dosage period. In addition,
rectal temperatures were recorded prior to dose
adninistration and 30 minutes, 1, 2 and 3 hours post
dosage on day 7 of gestation.

Results - Mean rectal temperatures increased
significantly (P £ 0.05 to 0.01) in all treated groups
39 minutes post-dosing and in HTD does one hour post-
dosing, when compared to the controls. Temperatures in
the treated groups ranged from 102.9 to 103.4°F,
compared to the control ranges of 102.5 to 102.9°F.
There was considerable individual variability observed
in all groups (range 1Q1.2 to 104.5°F). The .ncreases
lacked dose~relationship or had no evidence of
metabolic and/or infectious disease syndrome(s} account
for temperature fluctuations. These increases are
within the high-end of normal values (101 - 103.2°F)
for rabbits of this age and therefore, the fluctuations
in rectal temperatures were considered to be of no
toxicological significance.

There were no clinical signs indicative of toxicity due
to treatment with AC 303,630 were observed.

Body Weight - Maternal body weights were measured one
week before insemination and on gestation Days 0, 6, 9,
12, 15, 19, 24 and 29. Table 2 summarizes body weight
gains.

Results - Although mean body weight gains pre-
treatment, during the treatment and post-treatment were
not significantly different, the body weight gain was
bioclogically significant, when compared to the
controls. The mean body weight gain during the
treatment period (gestation days 7 - 20) in the 15 and
30 mg/kg/day groups was = 62.5% of the controls (100 qm

5
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hl
vs 160 gm). Further, the results ofh dose range-finding
study suggest that doses of 50 mg/kg/day and above are
lethal and 25 and 50 mg/kg/day resulted in marked
reduction in body weight gain. At the lethal doses (=
50 mg/kg/day), there were signs of failure of righting
reflexes, which may be compound-related. In the main
study no clinical signs suggestive of clinical toxicity
were observed (< 30 mg/kg/day). The dose of 30
ng/kg/day is in a narrow range between the maternal
toxic dose (25 mg/kg/day) andtthe lethal dose.
Therefore, TB-I concurs withastudy author’s conclusions
that the doses of 15 to 30 mg/kg/day are adequate to
test potential developmental toxicity of the chemical.

TABLE 2. BODY WEIGHT GAIN (GRAMS) 2
AC 303.630 MG/KG/DAY
INTERVAL Q 5 15 | 0
PRETREATMENT:
0 -7 DAYS 150 150 150 130
TREATMENT:
7 - 10 DAYS 10 10 -10 0
10 - 13 DAYS 60 TQ 80 50
13 - 16 DAYS 60 40 40 30
16 - 20 DAYS 49 a0 10 1]
7 - 20 DAYS 170 160 100 100
POST-TREATMENT:
29 - 29 DAYS 200 180 140 180
GESTATION:
0-29 DAYS 520 490 390 420

d.

Data taken from summary Table 5 of study. There are slight ditferences between the calculated bocy weight
gains using body weights from Table 4 and thoss values on Table 5.

Pood Consunmption - Food consumption was recorded daily
on days 0 through 29 of presumed gestation. The data
in the study report is given in both g/animal/day and

g/kg/day.

Results - Average food consumption, calculated as
g/animal/day and g/kg/day was not significantly
different during the pre-dose, dosing and post dosing
pericds, when compared to the controls. The
absolute/relative feed consumption in the 15 and 30
myg/kg/day groups, during the dosing periocd, decreased
6.5%/6% and 9%/9.8%, respectively, when compared to the
controls. 1In the 5 mg/Kg/day group consumption
increased 4%, when compared to controls. The author

6



p1868:S
considered reduced feed consumption during treatment
was compound-related. TB-I disagrees with the author’s
conclusions since these differences are so small in
magnitude.

Water consumption -~ Water consumption was racorded
daily throughout the study.

Resul)ts - Administration of AC 303,630 by gavage during
the gestation period Day 7 - 19 had no adverse effect
on water consumption. The mean water cConsunmption
ranged during the treatment period was from 314.5 to
365.2 ml/day. The consumption values pre-dose, post-
dose and during the entire gestation were comparable in
all dosage groups.

Gross Pathological Observations - No treatment-related
gross pathological observations were noticed in dams at
necropsy among any treatment group. Organ weights or
gross pathology was not recorded.

Cesarean Section Observations

Cesarian section was performed on a total of 19, 20, 20
and 20 rabbits in the control, S, 15 and 30 mg/kg/day
groups, respectively. No statistically significant
differences for the number of live and dead fetuses,
early resorptions and late resorptions, fetal weights
and sex ratios were observed in dams at necropsy (Table
3). The percent conception in the contrel, 5, 15 or 30
mg/kg/day groups was 94.1, 95, 80 and B85%,
respectively. The litters of one doe each of the
contreol (19209), low (19231; and high dose (19271)
groups were all early resorptions. In addition, in the
30/kg/day does, there was a slight reduction in the
average litter size (6.9 vs control 8.4) }due to
ircreased litter averages for rescrptions {0.9) and %
resorbed conceptus (41.2) and the number of does (7)
with early resorptions. None of these observations
were statisticalliy significant and the means were
within thte historical ranges. These .incidences were
consider=d to be of no toxicological significance.
There was a non-significant increase in the post-
implantation loss, at the 30 1g/kg/day, when compared
to the controls. The post-implantation loss (%) in the
5, 15 and 30 mg/kg/day groups was 4.9, 2.3 and 12.7,
respectively, compared to 4.7 of the contrels. The
incidence lacked dose-response and any corroborative
evidence suggesting fetal toxicity, therefore, the
incidence was not considered real.




||! TABLE 3. CESARIAN SECTION OBSERVATIONS®

PARAMETER DOSE (MG/KG/DAY)
B e ———
0 s 15 3B
— -2

# Animal Mated 19 20 20 ol
# Animal Pregnant (% of total) 18 {94.1) 19 (95.0} 16 (80.0} 17 B5.0)
# Non-gravid 1 1 4 3
# Litters Bom

Maternal Wastage

#0Died Q Q 0 ]
#2borted 0 0 0 L+

# Animals examined {necropsy) 18 19 16 7
Gravid at Necropsy 17 18 16 %5
Tatai Corpora Lutea 195 193 170 172
Corpora Lustes/Dam 10.8 w2 10.6 107
Total Implantations 150 143 129 125
Imptantations/Dam 8.3 75 8.1 7.4
Total Live Fetuses 142 136 126 132
Live Fetuses/Dam A 76 7.8 6%
Total Resorptions

(Early/Late) 52 52 2/t 174

Resorptions,/Dam

{Eady/Late} a.3/0.1 0.3/0.1 0.1/0.1 07,92
Does with resorption N (%) 1 {568 4{10 3{18.8) 7 (422
Does with all conceptus resorbed N [%) 1(56) - 1(83) 0 1158}
Total Dead Fetuses 0 0 Q 8]
Mean Fetal Weight [gm) 439" 451 433 453
Preimplantation Loss (%) 231 259 241 257
Postimplantation Loss (%} 4.7 49 . 23 127
Sex Ratio (% Male) §52.4 S0.0 508 535

* Data extracted from Report Tables 9 and 10. Trers are slignt diflerences betwesn the caiculated cesanan section
observations using values from Tables 8 & 10 ang those presented in Table 3.
* Excludes values trom doe 19208, which was accdently sacnficed on day 28 of gestation

“ One litter kad all resorptions

2. Developmental Toxicity

A total of 143/17,
fetuses/litter from the contrel, %, 15 and 30

mg/kg/day, respectively, were examined for external,

136/18,

126/16 and 110/16

visceral and skeletal malformations or variations.

a. External Examinations - No treatment-related external

8
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malformations/variations were observed in fetuses at
necropsy in any treated groups.

b. Visceral Examinations - Treatment with AC 303,630 had
no effect on the visceral variations (Appendix I). The
total number of various fetal visceral
variations/affected litter were 3/2, 2/2, 3/3 and 2/2
in the control, 5, 15 and 30 mg/kg/day groups,
respectively. The variations included microphthalmia
(30 mg/kg), agenesis of intermediate lung lobe (all
groups) and gallbladder (15 mg/kg} and ectopic kidneys
{15 mg/kg). The aforementioned incidences lacked dose-
relationship, and were within historical ranges for
this strain of rabbits. The incidence is considered
spontanecus and therefore of no biological
significance.

c. Skeletal Examinations:

No treatment-related skeletal malformations and/or
variations were noted. Sporadic observations observed
among all animal groups inc¢luded malformations of
skull, vertebrae/ribs and caudal vertebrae and
variations in skull ossifications, hyoid, vertebrae,
ribs and sternum (Appendix II). The aforementiocned
incidences lacked dose-response and were within the
historical control ranges, therefore, considered to be
of no bioclogical significance.

E. DIBCUBSIONS

The data reporting was thorough and the summary means were
supported by the individual animal data,

F. CONCLUSIONS

a. Maternal NOEL: 5 mg/kg/day. LEL: 15 mg/kg/day, based
upon, reduced body weight gain during treatment.

b. Davelopmental NOEL > 30 mg/kg/day.
As presented, the study satisfies the requirements set forth
in Subdivision F Guideline, 83-3 for Developmental Toxicity
Study in Rabbits.

Reddy/AZ 303,630/dev.der/9-21~93

Final: 9-23-93
Project §: D192279

1;13
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DATA EVALUATION REPORT e

STUDY TYPE: 90-Day Oral Toxicity Study - Rats
GUIDELINE NO: 82-1

BP. C. NO.: 129093

MRID NO.: 427702-19

TEST MATERIAL: AC 303,630

SYNONYMS: Pyrrole -3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
(ethoxymethyl)-~-5-(trifluromethyl)

STUDY /PROJECT NUMBERS: Study No. T-0316
Study No. T-0221

SPONSOR/TESTING FACILITY: American Cyanamid Company
Princeton, NJ 08543-0400

TITLE OF REPORT: AC 303,630: 13-Week and 28-Day Dietary Toxicity
Studies in the Albino Rat

AUTHOR(S): Joel E. Fischer
REPORT ISSUED: April 8, 1993
EXECUTIVE SUMMARY:

In a sub~chronic oral toxicity study, technical AC 303,630 (Lot. #
AC7171-141A; 93.6% a.i.) was administered in feed to 20/sex/dose
Cri:CcD® (SD) rats at dese levels of 0, 150, 300, 600, %00 or 1200
ppm (measured intake of 0, 11.7, 24.1, 48.4, 72.5 or 97.5
mg/kg/day, respectively) for 90 days (MRID # 427702-1%; Study # T-
0316).

At 600 ppm, males had an decreased body welght gain (14%) and
increased relative liver weights (19%}, while females exhibited
decreased hemogleobin (14.9%) and increased absolute/relative liver
weights {16.8%/21.6%). At 900 ppm, ,body weight gain (25%/21%) and
feed consumption in males/females;ﬁhﬂc numpbers, %HCT and 3%HGE in

females were decreased. At the same dose level, platelets, ALK in
males, absolu*e/relative liver weights (18.3%/33.1%) in females,
relative liver weights (15%) in males and absclute/relative spleen
weights in males and females increased. At 1200 ppm, male rats
exhibited decreased activity, ataxia, anorexia, chromodacryorrhea
and dark brown material around nose. Additionally, in
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males/females, tody weight gains (37%/24%), feed consumption, RBC
numpers, YHCT and 3HGB decreased and platelet counts, BUN in males,
ALK levels in males/females, absolute/relative liver (25.9%/44.8%)
and splenic weights in females and absolute/relative splenic
weights and relative liver (47%) weights in males were increased.
The LEL of 600 ppm is based on decreagsad body weight gain and
increased relative liver weight in males and decreased HGB and
increased absoluts/relative liver weights in females. The MOEL is
300 ppm.

This study is ccre~guideline and satisfies guideline regquirement
for a 82-1{a) study in the rat.

A. IALS:

1. Test compound: CL No. 303,630, Description - white
solid; insoluble in water and scluble in acetone; Lot #
AC7171-141A; Purity - 93.6 %.

2. Test animals: Species: rats, Strain: CD® [Crl:CD®(5D)],
Age: 3 weeks, Weight: Males - 86 to 105 g; Females - 70
toc 88 g, Source: Charles River Breeding Labs., Inc.,
Wilmington, Massachusetts.

B. STUDY DESIGN:

1. Animal assignment

tnimals were assigned randomly to the folleowing
tsst groups:

Table 1

Jose in
Tast diet
Croup (ppm] male female
I 3 20 20
i< 150 20 20
i1 300 20 20
i7 =QQ 20 20
\Y 300 20 20
Vo 12400 20 20

Animals were Loused individually in stainless-
steel, suspended, screen-bottomed cages held on
racks, with abso. bent paper to collect urine and
fzces. The rats were maintained in an environment
with a room temperature of 22 + 2°C, relative
humidity of 50 = 20 % and a light/dark cycles of 12
hzurs. The air was changes 10 - 20 times/hour.
The basal diet {Purina Certified Rodent Chow #5002,

2
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Ralston Purina, St. Louis, MO) or the test diets as
appropriate and water were provided ad libitum.

The above doses were selected based on the 4-week
rat study T=-0221 (levels: 0, 600, 900, 1,200, 1,600
and 2,000 ppm; E/sex). Table 2 presents those
clinical parameters of males and females which were
statistically significantly different from the
controls.

oz =

TABLE 2, 28-DAY DOSE-RANGE FINDING STUDY'
s ——————— — — ———— —— — —————————
OBSERVATIONS DOSE (PPM)
o &00 a0 1200 1600 2000 .
Martality: :
] 0/5 ars Q/s arns /5 s i‘
9 2743 o% oS 05 o5 s 21} o
- . H
Food Consumption {%): .;
d [+] -3.0 -8.8 -16.3" -26.0° -2t 3" n
2 o 5.8 7.0 -13.7° -16.9* -21.1* l|
Body Wt. Gein (%): ii
%) o] -3.8 -15.4 -18.6 -30.2% -45.3* i
? [+] 7.5 -9.6 -16.0* -28.6* -36.8*
Liver Wts., ig):
Absciute/Relativa{3b}:
d 1Q0.2/3.6 10.6/3.9 11.1/4.4* 11.6/4.6* 12.5°%5.7* 11,8/6.1*
'] 7.5/3.8 8.7/4.4° 9.17/4.6* 9.4*/5.0° 9.9*/5.7° 10.2*/8.5*
Spleen Wia, (g):
Absolute/Relative(%}:
é 0.67/0.24 0.59/0.22 0.566/0.22 0.82/0.33* 0.95*/0.43"* 0.68/0.35*
? 0.591/0.28 0.52/0.28 .81/0.31 D.62/0.33 0.64,0.37* 1.66/0.43*
BUN (mg/di):
4 15.0 17.0 17.8 19.2 22.3* 257"
e . 14.2 18.0 17.0 19.2° 20.2* 222"
Total Protsin {g/di: i
d 7.3 7.1 1.0 7.2 7.6 7.0
9 8.7 7.1 I | 7.3* 7.3 7.4~ P
Alburren (mg/dl}:
) 4.1 38 3.6 3.8* 5* 4
| 2 3.9 37 3.6 3.7 5. 3.5°
GGPT (UA):
) 0.0 0.0 0.2 0.6 28" 4.7+
? 0.6 0.8 1.0 1.4 2.0 5.4" 3
SGPT VA
d 82.2 55.8 68.0 79.2 83.3° 108.3*
Q? 37.0 45.2 61.8 50.4 68.2° 73.2+*

! Data axtracted from study Tables 5.2.1, $.3.2, 5.5.1, 5.5.2, 5.6.1 and 5.6.2.
* P <008

1
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Based on dose-related increase in liver weights and
hepatocellular hypertrophy at the 1600 and 2000 ppm
dosages and statistically significant differences
in the relative liver weights in females, the
author concluded that the NOEL in the rat was less
than 600 ppm, however, TB-1I considers 600 ppm as
NOEL for AC 303,630 in the rat. This is based on
absolute and relative liver weight increases and
decreased body weight gain (9.6%) in females, at
the 900 ppm dose level.

Necropsy and histopathology of the deceased were
not pathognomonic of treatment-related changes.

Diet preparation

Diet was prepared every 2 weeXxs. The diets were
prepared by adding the proper amount of test
substance to a small portion of the basal diet
(premix) which was then mixed with the appropriate
amount of the basal diet to obtain desired dietarv
concentrations. The test diets were sealed in
polythene bags and stored at room temperature until
use. Samples from each batch were collected and
frozen for analysis of AC 303,630 content.
Homcgeneity and stability were determined on low-
and high-dose levels prior to commencement of the
study.

Results - At 150, 300, 600, 500 and 1200 ppm, the
nominal concentratiocn (%) found at 4 sampling times
ranged from 97.8% to 98.33%. The concentration of
the test material in the 150 and 1200 ppm diets,
during 28 days storage at room temp., ranged fron
89.8% to 97.5% (mean = 92.5%) and 95.1% to 103.3%
(mean = 100%) of the nominal concentration,
respectively. The homogeneity of the compound in
two test diets ranged from 92.2% to 97.4 % of the
nominal concentration.

Animals received focd and water ad libitum.

Statjstics - sStandard one-way ANOVA was performed for
body weight, body weight gains, food consumption,
hematology, clinical chemistry, urinalysis, organ
weights and organ-body weight percentages. If the
differences were significant then a Dunnet's t-test was
used for pairwise comparisons between treated groups and
the control.

A signed quality assurance statement was enclosed.
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Animals were

toxicity and mortality.

Results:

decreased activity {15%),
chromodacryorrhea
material around nose (45%).

considered treatment-related.

(15%),

no other
observed,

signs

At 1200

Ppm, male

(40%)

anorexia

rats

(25%),
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inspected once daily for signs of

exhibited
ataxia

and darkx brown

Ihe above signg are

At the lower doses,
of toxicity or mortality were

except for 2 female rats, one each from

the control and 600 ppm died accidently during the
43-44 day bleeding.

wei

Animals
initiation,

were
on day 0 and weekly thereafter.

weighed

8 days

prior

to study

The

report included both group mean weekly body weights
and body weights gains, but only body weight gains
are presented in Table 3.

TABLE 3. MEAN BODY WEIGHT GAINS AND PERCENT GAIN QR LOSS RELATIVE TO CONTROLS (%)*

INTERVAL
(WEEKS)

DOSE (PPM)

150

kls 0]

300

225
122

221 ¢1.8)
120 14-1.6)

214 (4.9
112 1-8.2)

201 ¢10.73
AR R G Nell

177 4-21.31°
99 (-18. %

159 (.29.3)*
37 1-20.5)

112
Y

94 (-18)
55 (7.8)

37 (-13.4)
51 (0}

93 ¢-17.00
48 (5.9

77 1-37.4
37 (-27.5)

62 |44 &}
37 ¢27.%

32(-20.00
18 112.5)

a7 (-71.5)
21 1310

29 {-27.5}
16 (0}

311225
131188

18 ¢-600)
11 3131

a7e
189

347 -2
192 (1.8}

348 (-7.4)
184 (-7.4)

324 -13.81°
175 (.7.4)

284 {-24 Si*
149 1-21. 1"

237 1-37.00"
144 {-23.8)*

a Dsta extracted trom study Tebies 53,1, 53.2, 533 and 5 3.4,
Statistically sicruficant st P < 005,

Results:

The body weights of males and females in

the 900 and 1200 ppm groups were significantly (P <
0.05) lower during most of the study, when compared

to the controls.

In males, body weight differences
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were initially cobserved during the first week in
the 1200 ppm and during the second week in the 900
Fp2 groups, whereas in females the differences were
initially observed during the third week in both
groups and 2ppedr dose-related. In addition, 40¢
Epm group mnmales exhibited significant weight
differences during wceks 3 - 13. The body weight
differences. of nales and females in the 150 and 300
FPo groups .zre not statistically significant (data
not presented in table).

The body weight gain data presented in Table 3 were
abstracted from the sponsor's data, however,
statistical significance for study pericds 5 - 10
and 10 - 13 weeks were not given. Total body
weight gains of males/females in the 1200 and 900
ppa and males in the 600 ppa group decreased
significantly (37%/24%, 25%/21% and 14%,
respectively}, when compared tc the controls and

the decrease was dose-related. Th~ _total bedy

weigqht qgain of males 00, 900 and
groups and females in the 1200 and %00 ppm droyps
are considered treatment-related. Total body

weight gain of the 600 ppm females was lower (7.4%)
than controls and Was not statistically
significant, therefore, considered to be of no
biclogical significance. The total bedy weight
gains of rales .nd females in the 300 and 150 pps
groups «ere slightly decreased but were nct
statistically significant.

Food consumption and compound intake

Ccnsunption was deternined weekly during the

exposure per: >d. Group mean compound intake was
calculated frcm the consumption and dietary
ccncentration. Following is the compound intakxe

during the study:

Dietayry Concentration Achjeved Intake

(ppm) (zg/kg/day)
Mean

156G 1.7

300 24.1

600 43.4

900 72.5

1200 37.5

Water consumption was not measured.

Food consumption was reported decreased
significantly (P £ 0.05) in the males and in the

6
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fezales thrcoughout the treatment pericd, except for
weeX 3 in sales and weeks 3 and 10 in fezales, 1in
the 1200 pp=m 4qroup, when cczpared to the controls.
At this dose, the =ean percent reducticn in food
ccnsuzpticn of nales/fenales during the weeks of 1
- 5, 5 - 10, 10 - 13 and 1 - 13 was 12.38/7.2,
14.1/12.6, 13.9/56.4 and 15.2/9, respectively, when
compared <o the controls. At 900 ppn, the =z2an
fcod censuaption of =zales/feaales, for the
resgective treatzent pericds was 7.3%/8.6%,
9%/15.9%, 6.56%/6.4% and 7.3%/10.4%, when conpared
to the controls; the decrease was significant (P <

0.0%) during most of the study. The decreased peapq
wag considered troatpent-related (Table 4). Food

consunption of males decreased sporadically (P <
0.05) in the 600, 300 and 150 ppm groups and was
ce~sidered to be ot no bieclogical significance. At

thi1s dose fezale food consupption was not
sratistically different (data not presented 1in
table).
TABLE 4. MEAN FOOD CONSUMPTION 1G"#EEX; AND PEACENT GABY CH LOSS RELATIVE TO CONTROLS %*
TERYAL DCSE (PPN
TWEEXS)
o ] 30 00 300 1200
1-5
2 179 173 1-3.4¢ 170450 173150 16807 3 156 128
¥ 139 13807, 140 5.7} 138 2.2y 127¢3 % 123¢7 2
510
£ 193 123 1.5 % 2517 DY 13417 % 1.9%) TTY 14T}
* 151 TAT -2 & 143 5 3t 14047 33 127 16 W 12612 4/
I
19-13 i
g 194 123 (4 5 195 10.5) 32 2.0 1231 6 & €313 H
¥ 144 14315 £ R Y] TAT 14 4 REFAR-E Y 132054
1-13
2 191 183 14.3) 183054 182 14.7) 17T T 82 115 7
? 144 145 0.7, y T4k 0y 141 1-2.1) 129 1-1C. 4} 31130

Duts extracted from study Teties S.2.1 and £ 2 1 e stave o pgntfcance was rot dJetermereg

4. (o) [+) jcal e jnati

Performed cn all aninals ¢ days prior to exposure

to the chenical and at the toraination of
experizent. Ho coopound related effects were
observed. At termination, unilateral focal

retinopathies were observed -in 2 males and 1 fenmale
at the 200 gpm, 1 zale at the 600 ppn,

1 female at
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the 960 ppm and 1 =zale at the 1200 ppm levels. In
addition, one female each with iris stroma (300
ppm) unilateral Dblepharoptosis (600 ppm) and
unilateral phthisis (900 ppm) were observed. The
above findings were not dose-related and were
commonly found in rats of this st.z2in, therefore,
were considered not related to treatment.

5. Blood was collected from 10 rats/sex/group (fasted
overnight) on study days 43 and 44 and on the day cf
sacrifice for «clinical chemistry determinations.
Hematology was done only at termination. The CHECKED (X)
parameters were exanined.

a. mato
b.S
Hematocrit (HCT) Leukocyte differential count
iiemoglobin (HGB) Mean corpuscular HGB (MCH)
Leukocyte count (WBC) Mean corpusc. HGB conc. (MCHC)
E-ythrocyte count (REC) Mean corpusc. velume (MCV)
Platelet count Reticulocyte count
Blood clotting measurements
{(Thromboplastin time)
(Clotting time)
(Prothrombin tinme)
Besults - In ma2les/females, at the 1200 ppn level,

the pean number of RBCs (7.4M/7.4M vs 8.3M/3.1M), %
hematocrit (43.2/43.4 Vs 56.7/47.7) and 3
hemeglobin (14.7/14.6 wvs 15.3/16.0) decreased
significantly (P < 0.0%), when compared to the
controls. At the 900 ppm level, in females, the
nean number ©f RBC, % hemoglobin and % hematocrit
values were 7.4M, 43.8% and 14.5%, respectively,
“hen coppared to the controls and the differences
were significantly (P < 0.05) different. Further,
in the 600 ppa females, the % hemoglobin (14.9)
decreased significantly. 1In addition, platelet
counts of 1200 ppm and $00 ppm nales increased by
approximately 20% (1331 wvs 1109; P < 0.05),
respectively, when comparison to the controls. The
above hematological changes were expected due to
body weight losses and were asscciated with
increased spleric weights, and are considered to be
treatzent-relatead. The platelet counts in the
females receiving 900 and 1200 ppm doses increased
slightly (1212 and 1209 vs 1062, respectively), but
not significantly, when compared to the controls;
therefore, considered to be of no biological
significance. HNone of the above hematological

parameters in =nales receiving 500 ppm levels or

8




either sexes receiving 300 ppm or 1S9 ppm doses in
the diet were affected.

b. Ciinjcal Cremistry

X
Electrolytes: Other:
Ccalcium X| Albumin
X| Chloride ¥| Bleed creaticine
Magnesium X| Blocd urea nitrogen
X| Phosphorous Cholestercol
X| Potassium Globulins
X| Seodium . { ’'lucose
Enzymes 4| Teotal biliruktin
X| Alkaline phosphatase (ALX; X| Total serum Frotein (TP)
Cheolinesterase (ChE) Triglyceride=z ‘
Creatinine phospholitase Serum protein electrophores
Lactic acid dehydrogenase (LAD)
X| Serum alanine aminotransferase (also SGPT)
¥| Serum aspartate aminctransferase (also SGOT)
¥| Gamma glutamyl transferase (GGT?)
Glutamate dehydrogenzse

Table 5 presents those <clizical chemistry
' _rameters which were affected cduie to treatzent
w.th AC 3232, &30.

Results - Zuring the interim samp_ing, 3UN (53%),
GSTP (217%), SGPT [36%) in males 2nd BUN (37%) an..
GGTP (7:%) levels in femzles increased
sigrificaz<l P < 0.05) in the 1270 pom dose, when
compared =To the controls and are considered
treatment-related. At the same dose, alburin
levels in 13ales decreased 3.6% (7 < 0.G53), wnich
was expecz=d due to reduced body wslight gain and

reduced f-=2d consumption, however, the mean was
within the range (3.2 - 5.2) estaclizhed for tiais
strain ardé age of rat, therefore, zcnsicdered tc be
of no siological significanc=. Alkaline

phosphatass levels in the %00 :toa group wmales
increased $4% (P < 0.05)) compared to the controls -

and was c<insidered treatment-ralated. The ALK
levels in males and females in ths 1200 ppm grsup
increased, however, the increases Jere not

significarnz, therefore, consider=d to be of no
biological significance. Phospheoras levels 1n 300
ppm femalas increased 22% (P < 0.05), but =the
increase lacked dose-response and considered to be
of eguivocal significance (data not presented}. At
the 600 gom, 300 ppm and 150 pom, none ¢©f <tThe
clinical czemistry parameters of =zither sex were
affected.




. TABLE 5. CLNICAL CHEMISTRY VALUES’
- — -
PARAMETERS DOSE (PPM)
[+] L 150 l 300 600 200 1200
—
43-44 Days
BUN (mg/al} ‘
E1 14.2 150 17.0 16.8 17.7 22.4"
g 13.3 14.4 15.0 17.3 1.3 19.1*
GGTP (U
3 [sX] o2 0.8 1.0 1.0 1.3
2 t.7 1.4 21 1.8 .8 2.9*
SGPT (VA
3 54.0 52.4 51.4 458 83.5 73.8°
R 52.9 48 4 55.5 43.8 557 63.4
ALK (IUA)
é 199.8 163.6 190.7 209.1 288.0" 2423
2 139.6 1314 174.3 185.4 159.8 209.1
Terrninsi
!
BUN (mg/di}
-} 17.1 16.0 17.5 17.3 18.6 22.3*
2 15.7 15.0 14.2 156.2 149 15.8
GG TP o)
d 0.0 0.0 co oo [+ X+] 03
? 0.0 0.0 o0 0.0 0.0 G0
SGPT dui)
4 50.2 47.7 47.6 52.7 57.0 §27
Q 4B.3 50.7 56.6 33.7 47.7 45.4
ALK (HI)
) 110.4 107.1 125.8 1431 4 232.9* 225.0"
¥ 58.8 S4.2 79.4 723 101.1* 118 5* !
a Data sbstrocted from report Tables S5.1, 562, 55,3 and 5.5.4
. P < 0.05

At the terminal sacrifice, BUN (30 in 1200 m
males and ALK levels jin 900 and_ 1200 ppm

males/females [111%/73% and 104%/102%,
respectivelv) were jincreased signjificantly, when

compared to _the controls and were considered
treatment-related (Table 5). In males, at the 1200
ppm, chloride (100.7 vs 95.8) and albumin levels
were significantly higher , but were still within
the control ranges established for this strain and
age of rat and were not considered to be
biologically significant. In addition, the serum
phosphorus levels of males in the 600 and 900 ppm
groups, increased 15%, respectively, however, the
increase lacked dose-response and were considered

10
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not related to treatment.
ppr dose
respectively,
results
to explain in the light of reduced body
AT the 300 and 150 ppm doses,

and 1200
increased
controls;
difficult
weight gain.

7.8%,
the

010944

In females, at the 900
the total proteins
compared to the
inconsistent and

levels,
are

the

above clinical parameters were not affected.

6. Urinalysis

Urine was collected from 10 rats/sex/dose group at

termination (13 weeks).

were examined.

Appearance

YVolune

Specific gravity

pH

Sediment (microscopic)
Protein#*. ]
Yeast

Coler

E R 4

The CHECKED (X) parameters

Glucose
Ketones
Bilirubin
Blood
Nitrate
Urobilinegen

Results - No significant changes in the urinalysis

parameters were observed,

except for decrease in

urine pH (5.5 vs 6.2} at the 1200 ppm level, in

male rats.

In the absence of changes in the other

urine parameters, the decrease in urine pH of males

rats was
significance.

7. Sacrifice_and Patholcgy

cansidered to be of no

biolegical

A1l animals that died and that were sacrificed on

schedule were subject to gross pathological
examination and the CHECKED (X} tissues were
collected, and only tissues from the controls and

1200 ppm groups were subjected to histological

examination.
liver,

1200 ppm groups.
were wejghed.

In addition,
was restricted to all
kidneys, heart, spleen, thyroids, adrenals,
brain and gonads from all 150,

histologic examination
gross lesions and lungs,

300, 600, 900 and
The {XX)! organs, in addition,
11
yol s
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X X
giqestive system Cardiovasc. fHemat. Neurolegic
Tongue X| Aorta 4X) Brain
¥| salivary glands XX| Heart X} Periph. nerve
X| Esophagus X| Bone marrow | X| Spinal cord {3 levels)
X| stomach X| Lymph nodes X| Pituitary
X| Duodenum XX| sSpleen X| Eyes (optic 1.)
X| Jejunum X| Thymus Glandular
X| Ileun Urogenital Xx| Adrenal glanz
X| Cecun XX| Kidneys | Lacrimal gla=zd
X| Colon X| Urinary bladder X| Mammary gland
X| Rectum XX| Testes X¥X| Parathyroids
¥X| Liver | X| Epididymides |XX| Thyroids
Gall bladder X| Prostate Other
X| Pancreas X| seminal vesicle xl Bone
Respiratory XX| Ovaries X! Skeletal muscle
X| Trachea XX| Uterus X| Skin
X| Lung X Vagina x| All gross lesions
Nose
Pharynx
Larynx
a. Organ weight
a: At the termiration, several

statistically significant increases/decreases in
argan weights or relative organ weights uwere

exhibited (see Table 6}. The only significant
finding related to treatment were the ljver and

sple weigh C . n_female the
abso ef/relative liver weights in the &0 m
900 ppm and 1200 pom _ groups, increzsed

16.8%/21.6%, 18.3%/33.1% _and 25.9%/44.3%,
respectively, when compared to the contrels and
the response was dose-related. In males, at the
900 ppnm dose, the absolute liver weight increased
15.2%, when compared to the controls and the
increase lacked 31 dose~response. The relative
liver weights of males rats_in the €00 ppm, 3900
ppm_and 1200 ppm groups increased 19%, 15% and

47%. respectively, when compared to _the controls.
These differences are considered related to
treatment with AC 303,630. TB-I disagrees with
the study author's conclusion that increased
relative liver weights (13%} of the 300 ppm group
males were treatment-related, since the increase
was not reflected either in the decreased body
weight gain or in the increased liver enzynes.
The absolute liver weights in both sexes and
relative liver weights in female rats Thave
increased slightly, at the 100 ppm. Liver
weights of 150 ppm males and females wore

12
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TABLE 8 ABSOLUTE AND RELATIVE (% BW) ORGAN WEIGHTS"
TISSVES: DOSE PPM)
we. {G}/% BW —
) 150 300 800 900 1200

Liver

g 13.89/2.768 14.24/2.361 14.93/3.127* 15.10/3.303* 18.00°/3.184* 14.59/4,081°

? 8.20/2.813 8.51/2.821 8.7413.021 9.58°/3.422° 93.70"r3.745" 10.32*14.072*
Kidnay

d 3.31/0.8681 3.47/0.724 3.34/0.703 31.22/0.705 2.99*0.7115 2.869°/0.738

? 2.280.777 2.28/0.780 2.24/0.776 2.25/0.804 2.03°0.782 2.00°/0.789
Heart

é 11 %0.303 1.524/0.319 1.528/0.320 1.511/0.332 1.421/0.3313* 1.370/0.373~

4 15 7/0.359 1.130/0.375% 1.088/0.378 1.096/0.392* 0.991/0.2584 1.024/0.406°
Splesn

4 0.810.181 0.B1/0.168 0.840.17% 0.83/0.183 0.98*0. 218" 0.90+10.263°

9 0.59/0.202 0.59/0.197 0.610.211 0.62/0.222 0.69" /0. 265" 0.72%10.282"
Brain I

-4 107/0.415 2.11/0.442 2.09/.440 1.03/0.448 2.00/0.485 2.04/0.588*

? 1.91/0.881 1.89/0.630 1.9€X0.682 181/0.680 1.89/0.740* 1.91/0.760"
Adrenais

4 0.064/0.013 0.083/0.013 0.0610.013 C059X.013 Q.059/3.014 0.062/017"

? 0.078/0.027 0.085/0.028 €.080:0.028 0.082/0.030 90.0730.018 0.071,C.028
Thyroids

=3 0.032/0.008 0.031/0.006 0.0330.007 0.028/0.008 J3.033.0.008 0.034/¢.009*

? 0.030/0.010 ©.028/0.009 0.030%.010 £.082/0 01} 20280.011 0.028/0.011
Testos/Ovaces

g 3.315/0.5664 3.288/0.7¢4 3,248,683 3.163/0.691 igs3oTG 3.173/0.851°

7 0.702/0.242 0.741/0.248 0.7130.270 0.329/0.298" 2.805.90.311* 0.778/0.310°

a Date sbstracted from study Tacies $.7.1.57.2, 5.7.3 snad 5.7 .4
. Sigreficant at P < 0.05
The absolute and relative spleen weights of

males/females 1in the 1200 and 900 ppm groups
increased significantly. The response of
relative splenic weights in males and absolute
and relative spleric weights in females were
dose-dependant. e t absolut elatjve
spleen wejghts, at the 1200 ppm and 500 pom,
increased 18.5%/63.4% and 21%/46.5%,
res tive when compared to the c
females, at the same dosages, the
absolute/relative spleen we ights increased
9.6 an 6. .2 gspective when
c e t o . he above changes were
correlated with decreased 3$HGB, 3HCT and RBC

13
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numbers observed in these animals and are
considered treatment-related.

At the 1200 and 900 ppm, the relative kidney
weights of males/females decreased 18.7%/11.5%
and 9.7%/10.2%, respectively, when compared to
the controls. The decrease lacked the dose-
response. These changes zre due to reductioz in
body weights as the relative organ weights
remained constant and the effects are considesred
not treatment related. Moreover, there was no
evidence of histopathological changes which could
be considered due to treatment. The absolute and
relative kidney weights in the 600 ppm, 300 ppm
and 150 ppm levels were generally comparable to
those of the controls.

In males, at the 1200 ppm and 900 ppn levels, the
relative heart weights increased 23% and 11.9%,
respectively, when compared to the controls. 1In
females, the relative heart weights in the 1200
ppm and 600 ppm dose levels increased 12.8% and
9.2%, respectively. The changes are considered
due to decreased body weight gain rather than
-compound effect since no histopathological
changes associated with treatment were observed.
Heart weights of animals in the 300 ppm and 150
ppm levels were comparable to the controls.

At the 1200 ppm, in males the relative weights of
brain {(41.7%), adrenal (30.8%}, thyroid (50%) and
testes (28.2%) increased significantly, when
compared to the controls. At the same dose, in
females, the relative brain (15%) and ova-ian
weights (28.1%) increased. In additien, in
females, the relative brain weight (12%) in the
500 ppm group and relative ovarian weights in the
$0C ppm and 600 ppm groups (28.5% and 22.3%,
respectively), increased significantly, +hen
compared to the controls. These
obsolete/relative organ weight changes, noticed
above were not supported by histopathology, were
probably due to the reduction in body weights in
both sexes and considered to be of no biological
significance. None of the above organ weights in
the 300 ppm and 150 ppm dose levels were affected
due to AC 203,630 administration.

b. Gross pathology - There were no Gross
pathological changes in the organs which vere
attributed to treatment with AC 303,630 vere
observed.

14
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c. Micros—:opic pathology - Hepatocellular
hypertrophy in 1 of 20 male rats each at the 1200
ppm and 900 ppm groups and 1/20 females at the
600 ppm dose level were observed. There was no
other evidence of severe toxicity such as
necrosis was observed in any of liver tissues.
Spongyform myelopathy in brain and spinal cord of
male rats in the 1200 ppm (2/20), 900 ppm (2/20)
and 600 ppm (1/20} were observed. The severity
of cellular changes was described as moderate,
however, these <changes did not affect the
clinical signs such as ataxia or locomotor
activity. 1In the absence of clinical signs the
study pathologist considered the aforementioned
cellular changes may be due to abnormal fixing.
We concur with their conclusions. In addition,
one of affected males in the 1200 ppm group
exhibited lesions in the sciatic nerve and the
other affected 1200 ppm male exhibited the lesion
in the optic nerve. Further, male rats at the
1200 ppm (2/20), 900 ppm (3/20) and 600 ppn
(2/20) levels exhibited unilateral/bilateral
atrophy of seminiferocus tubules. These changes,
with the exception of 1 animal at the 600 ppm
level and 1 animal at the 900 ppm, occurred in
the same animals which exhibited spongyform
myelopathy. The study authors concluded that the
above changes were probably due to reduced feed
intake and reduced weight gain. We concur with
their conclusions.

There were no microscopic findings in either sex
at the 300 ppm or 150 ppm levels that could be
attributed to AC 303,630.

D. CyUsSs :

The data reporting was thorough and the summary means were
supported by individual animal data.

E. CONCLUSIONS:

Dogses administered: 0, 150, 300, 600, 900 or 1200 ppm
({measured intake of o0, 11.7, 24.1, 48.4, 72.5 or 97.5
mg/kg/day, respectively) of technical AC 303,630 (Lot. #
AC7171-141A; 93.6% a.i.) to 20/sexfdose Crl:CD® (SD) rats
for 90 days in feed (MRID # 427702-19; Study # T-0316).

At 600 ppm, males had an cacreased body weight gain (14%)
and increased relative liver weights (19%), while females
exhibited decreased hemoglobin (14.9%) and increased
absolute/relative liver weights (16.8%/21.6%). At %00 ppm,
bedy weight gain (25%/21%) and feed consumption in

15
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males/females, RBC numbers, 3HCT and %HGB in females were
decreased and platelets, ALK in males, absolute/relative
liver weights (18.3%/33.1%) in females, relative liver
weights (15%) in males and absolute/relative spleen weights
in males and females increased. At 1200 ppm, male rats
exhibited decreased activity, ataxia, anorexia,
chromodacryorrhea and dark brown material around nose.
Additionally, in males/females, body weight gains (37%/24%),
feed consumption, RBC numbers, %HCT and %HGB decreased and
platelet counts, BUN in males, ALK levels in males/females,
abt-nlute/relative liver (25.9%/44.8%) and splenic weights
in females and absolute/relative splenic weights and
relative liver (47%) weights in males were increased. The
LEL of 600 ppm is based on decreased body weight gain and
increased relatjive liver weight in males and decreased HGB
and increased absoluta/relative liver weights in femalas.
The NOEL is 300 ppm. This is contrary to the study author's
conclusion of 300 ppm as LEL, since it was based on relative
liver weights which alone is not adequate to determine
whether NTD bhas been reached to evaluate potential
oncogenicity of the chemical.

This study is core-guideline and satisfies guideline requirement
for a 82-1(a) study in the rat.

Reddy/AC 303,630 90-day rat.der/4-4-94
Final: 4-14-94
DP Barcode: D196061
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DATA EVALUATION REPORT
STUDY TYPE: 90 Day Feeding Study in Dogs
TOX. CHEM. NO.: N.A.
P. €. NO.: 129093
MRID NOG.: 427702-20
GUIDELINE #: 82-1 (b}
TEST MATERIAL: AC 303,630

SYNONYMS: Pyrrole -3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
({ethoxymethyl)-5—(trifluromethyl)

STUDY/PROJECT NUMBERS: American Cyanamid NO. 971-32-118

SPONSOR: American Cyanamid Company
Princeton, NJ 08543-0400

TESTING FACILITY: Pharmaco LSR, Inc.
Toxicology Services North America
East Millstone, NJ 08875-2360

TITLE OF REPORT: 90-Day Dietary Toxicity Study with AC 303,620
in Beagle Dogs

AUTHORS: Catherine M. Kelly
REPORT ISSUED: April 8, 1993
CONCLUSIONS:

Doses tested in beagles: 0, 60, 120 or 247 ppm (O,
2.16, 4.23 or 6.1 mg/kg/day} in feed. The 247 ppm
value was based on concentration of AC 303,630 in the
diet of 300 ppm from Day 1 - 14, 240 ppm from Day 15 -
25 and 200 ppm from Day 25 - 93 (5.2, 5.9 and 7.2
ng/kg/day, respectively).

NOEL = 120 ppm (4.23 mg/kg/day). LOEL & 247 ppm (6.1
mg/kg/day), based on reduced body weight gain and feed
efficiency and emaciation.

CLASSIFICATION: Core - mininmum
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2.

STUDY

CzC631

This study satisfies the guideline requiresents for a
90 day dog feeding study (82-1).

MATERIALS:

Test compound: AC 303,630. Description - Tan solid,
Lot # - AC 7504-59A, Purity - 94.5 %.

Test animals: Species: Canine, Strain: Beagles, Age:
& months, Weight: Males - 9.9 (9.1 - 11.4) and Females
- 9.0 (8.2 — 10.2) kg, Source: Marshall Farms, UG.S.A.,
Inc., North Rose, New York 14516. Animals were
identified and housed individually and maintained in an
environment with an average temperature of 70°F = 6°, %
R.H. of 57 * 13 and a 12 hour light/12 hour dark
cycles. Animals were acclimated for 1 month, during
which time, they were subjected to health assessaent
(physical exam. and c<linical lab. analysis), ‘
prophylactic for internal parasites and routine
preventive vaccinations. Six dogs were eliminated from
the consideration intoc the study, becuse mcre than
needed number of animals included in pre-clinical
screening.

DESIGN:

Animal assignment

Thirty-two (32) dogs were ranked by body weight zand
were assigned randomly inteo 4 blocks of 4 animals per
sex. The study groups and the dose levels administered
are present=d in Table 1.

Table 1. Group Distribution and Summary of Dose lLevels
During the Study

Test Dose in Main Study
Test ) Days diet 3 months
Group (ppm) male  female
1 Cont : 1 - 93 0 4 4
2 Low (LDT) 1 - 93 69 4 4
1 Mid {MDT) 1 - 93 120 4 4
4 High (HDT)? 1 - 14 300 4 4

15 - 25 240 4 4

26 - 93 200 4 4

2 the same 4 males and 4 females received
various dose levels during the study
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The doses were based on a range finding study (Pharmaco
LSR Study NO. 92-3828), however, no details were

provided.
Diet preparation

Appropriate amounts of test substance was mixed with
untreated standard laboratory diet weekly and stored at
room temperature. Samples of treated food were
analyzed for stability and concentration at weekly
intervals for 4 weeks then monthly thereafter. Pre-
study, homogeneity was performed on 60 and 300 ppm
levels.

Results - Homogeneity of the test material in the two
test diets ranged from 89% to 92% of the nominal
concentration. Stability of the test materjial in the
60 and 300 ppm diets after 7 and 14 days storage at
room temperature ranged from 86% to 88% of the nominal
concentration. The concentration of the test material
in the test diets ranged from 95% to 97% of target.

Food consumption was determined by offering 400 grams
food for six hours through Week 5 and extended to 22
hours starting at Week 6, because of reduced food
consumption in high-dose group. Water was provided ad

libitum.

Statistics - Mean values of body weight, body weight
change, food consumption, feed efficiency, hematology
and clinical chemistry, organ weights, organ/body and
organ/brain weights were analyzed statistically. The
means were subjected to one way ANOVA to establish
equality and Bartlett’s test to determine equality of
variance. If the variance were equal and the means
were significantly different by ANOVA, Dunnett’s test
was used to determine which means were significantly
different from controls. In the case of unequal
variances, the means were analyzed using the Kruskal-
Wallis test and a summed rank test (Dunn). Statistical
dose trends were analyzed using appropriate methods.

2 statement of compliance with GLP and a signed
statement of quality assurance were included in the
submissian.

METHODS AND RESULTS:

Observations:
Animals were inspected twice daily for signs of

3
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toxicity and mortality.

Results: Enmaciation was the only clinical sign
associated with treatment was observed. It was
observed in 1 ~ 2 males and females during the first
two months of the study, which was partially due to
reduced food consumption associated with palatability
of the chemical. This is considered treatment-related.
In addition, the author repcrted emesis in the high-
dose group and concluded that they were treatment-
related. TB-I disagrees with the author‘s conclusions
since emesis was observed in only one female {34916}
during first week physical and was normal during
remainder of the study. This is sporadic and
considered to be no touxicological significance.

2. Body weight
Animals were weighed pretest, at Day 0, weekly during
treatment and terminally (fasting).
TABLE 2. MEAN BODY WEIGHT GAIN tkg}
suov | MALES {GROUP)* ) I FEMALES (GROUP)
INTERVAL ‘
(WEEKS) ! ] u W } u (0 v
(-0 0.3 0.1 0.1 0z 0.1 0.0 0.0 00
¢-1 00 0.4 0.2 AR 00 0.4 03 a2
1-2 01 o0 o1 0.4* 01 02 03 08
2-3 05 0.0 0.2 0z 02 01 03 01
3-4 0.2 0.0 0.0 a3 0.2 03 (o3 02
a.7 at a2 as 05 0.0 0.1 0.1 0.3
7-10 0s 0.0 0.6 07 05 06 03 0.6 —=—
1043 02 01 0.4 04 03 05 03 | o0
*= P:005
Groups | = 0,1i = 80 ppm, {il = 120 ppm and IV = 200 - 300 pom

¢ = Group IV males and females recewed 300 ppm for 2 weeks 14 days). 240 ppm from Days 15 - 25 and 200 ppm
1ill termination

Results: Significant reduction in body weight gain was
noticed in high-dose males during the first two weeks
and in females during the second week of the study
(Table 2). The mean body welght gain was decreased by
30 to 110% in males and 70% in females. The mean body
weight gain rebounded and was comparable to the
controls, when the dcse levels were reduced to 240 ppm
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from days 15 to 25 and 200 ppm for remainder of the
study. During the first 2 weeks, there was a
corresponding decrease in the food consumption. The
sponsor concluded that the reduced body weight gain was
treatment-related. The reduced body weight gain wascnﬁ,
partially due to reduced food consumption which
may be associated with palatability of the test
material. We concur with the sponsor’s conclusions.

Food consumption, compound intake and food efficicency

Food consumption was determined over a 6 hour period
through Week 5 and over 22 hour period starting at Week
6. This was done since the food consumption markedly
decreased during the first 2 weeks. Therefore, the
dese levels were lowered to 240 ppm from Day 15 - 25
and 200 ppm from Day 26 - termination of the study.
Consumption was determined and mean daily diet
consumption was calculated. Efficiency and compound
intake were calculated from the consumption and body
weight gain data.

Results: The mean food consumption of high-dose
males/females was significantly (P £ 0.05) reduced by
52%/20% and 56%/52%, respectively, when compared to the
pre-treatment values. During the corresponding period,
the mean food consumption of control males/females
increased by 5%/12% and 18%/36%, respectively, when
compared to the pre-treatment values. Subsequent to
lowering of dose levels from 300 ppm to 240 and 200
ppm, the food consumption in all treated groups was
comparable to the controls. The reduced food .
consumption was considered due to palatability of the
compound.

Table 3 provides the group mean compound intake which
was calculated from the consumption and dietary
concentration.

TABLE 3. MEAN COMPOUND INTAKE (MG /KG/DAY)

DIETARY DAYS MALES FEMALES AVERAGE
CONCENTPATION
(PPM)

60 1-93 2.1 2.2 2158

120 1.93 39 45 42

300 1-15 44 6.0 High dose mean =

240 15 - 25 60 5.8 61

200 25-93 73 7.1

5



- -

0108:1
Food efficiencv of the high dose males (300 ppm) and
females (240 rpm) was reduced by = 160 % (121 - 200)
and 28% (24 - 31}, respectively. It was similar in
animals at dese levels of 60, 120 and 200 ppm. The
reduced food efficiency was considered treatment-
related, since it was associated with reduced body
weight gains znd emaciation.

4, Ophthalmological examination

Performed at termination on all animals. No compound-
related effectis were observed.

5. Blood was collected before treatment, at 1.5 months and
termination fcr hematology and clinical analysis from
all animals. The CHECKED (X) parameters were exanined.

a. Hematology

X X
X| Hematocrit (HCT) X| Leukocyte differential count
X| Hemoglobin (HGB) Mean corpuscular HGB (MCH)
X| Leukocyte count (WBC; Mean corpusc. HGB conc. (MCHC)
X| Erythrocyte count (ZEC) Mean corpusc. volume (MCV)
X| Platelet count Reticulocyte count
Blood clotting measurements
(Thromboplastin tizme)
{(Clotting time)
(Prothrombin time}
Results - Hematological parameters evaluated at
1.5 montts and at termination were not affected
due to treatment.
b. Clinical Chemistry
X X
Electrolytes: Other:
X| Calcium X| Albumin
X| Chloride X| Blood creatinine
Magnesium X| Blood urea nitrogen
X| Phosphorous X| Cholestercl
X| Potassium X| Globulins
X| Sodium X| Glucose
Enzymes X| Total and indirect bilirubin
X| Alkaline phosphatass (ALK) X| Total serum Protein (TP)
Cholinesterase (ChE; Triglycerides
X| Creatinine phosphokinase ferum protein electrophores
X| Lactic acid dehydrogesnase (LAD)
X] Serum alanine aminotransferase ({also SGPT)
X| Serum aspartate amiznctransferase {also SGOT)
X| Gamma glutamyl transceptidase {(GGPT)

6
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Results - No significant treatment-related effects
were observed, except for mean serum potassium
levels in high-dose males at termination. The
mean serum potassium levels were slightly higher
(5.3 meg/l; P £ 0.05) in high-dose males at
termination, when compared to the controls (4.9
meg/1l); however, this increase was not accompanied
by any adverse clinical signs and was within the
published control ranges of 3.8 to 5.8 meq/l for
adult dogs. Therefore, the incidence was
considered to be of no toxicological significance.

6. Urinalysis
Urine was collected from fasted animals at pre-test,

1.5 months and termination. The CHECKED (X) parameters
were examined.

X X

X| Appearance X| Glucose

X| Volume X| Ketones

X| Specific gravity X| Bilirubin

X| pH X| Blood

X| Sediment (microscepic) Nitrate

X| Protein X| Urobilinogen

Results - Compound-related effects were not observed in
all treatment groups.

7. Sacrifice and Pathology

All animals were sacrificed under sodium pentobarbital
anesthesia on schedule and were subjected to gross
pathological examination and the CHECKED (X) tissues
were collected for histological examipation., The (XX)

grgans, in addition, were weighed.
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X X X

Digestive system Cardiovasc./Hemat. HNeurclogic
Tongue X Aorta XX| Brain

X Salivary glands X Heart X Peripli. nerve

X Esophaqgus X Bone marrow X Spinal cord (3 levels)

X Stomach X Lymph nodes X Pituitary

X Duodenum X Spleen X Eyes (optic n.)

X Jejunum X Thymus Glandular

X Ileum Urogenital XX| Adrenal gland

X Cecum XX| Kidneys Lacrimal gland

X | Colon X | Urinary bladder [X| Mammary gland

X Rectum XX| Testes XX| Parathyroids

XX| Liver X Epididymides XX| Thyroids

X Gall bladder X Prostate Other

X Pancreas Seminal vesicle|X Bone

Respiratory X Ovaries X Skeletal muscle

X Trachea X Uterus X Skin

X rung X oviducts X All gross lesions
Nose X Vagina and masses

organ weight and Gross and/or Microscopic patholegy were
not affected due to adainistration of AC 303,630, except
for significantly (P £ 0.05) decreased absolute terminal
kidney weights in mid and high-dose females. The absolute
kidney weight of the females, at the 120 and 200 ppm,
decreased 16.5% (39.4) and 13.3% (40.9), respectively, when
compared to the controls (47.2). These decreases lacked
dose~response and were not accompanied by changes in the
relative kidney (brain) weights and renal histopathology.
Therefore, the decreased kidney weights were ccnsidered to
be of no toxicological significance. Other absclute and
relative organ weights were similar between controls and
treated animals.

D. DISCUSSION:

Following administration of AC 303,630 to male and female dogs
in feed at dose levels of 0, 60, 120 or = 247 ppm [0, 2.15, 4.2
or = 6.1 mg/kg/day (5.2 from Day 1 - 14, 5.9 from Day 15 -~ 25
and 7.2 from Day 26 - 93),‘therg_&e_e no treatment-related
changes in the c¢linical sigﬁ%ﬁ”hemﬁ 5iogy, clinical chemistry,
urinalysis, ophthalmology, absolute/relative corgan weights,
gross and/or histopathology. Significant reduction in body
welight gains, feed efficiency and emac%gtion weypobserved in
high-dose males and females. There wasja corresponding decrease
in food consumption of the high-dose males and females, however,
the reduced feed consumpticon was probably associated with
palatability of chemical and therefore of no biological
significance. The above information support a NOEL of 120 ppm
and LOEL of 747 ppm.
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The data reporting was thorough and the summary means were
supported by individual animal data.

The study satisfies the requirements set forth in Subdivision F
Guideline, 82-1(b) for %0 Day Oral Toxicity Study.

GReddy/AC 303,630/90ddog/9-12-93
Final: 9/14/93
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Pirate ' Acute Neurotoxicity Screem (81-8)
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DATA EVALUATION RECORD

STUDY TYPE: Acute Neurotoxicity Feeding Study - Rats
OPPTS Number: 870.6200 OPP Guideline Number: §81~8, 82-7, 83-1

DP BARCODE: D212558 : SUBMISSION CODE: None
P.C. CODE: 129093 . TOX, CHEM. NO.: None
TEST MATERIAL (PURITY): AC 303,630 (Pirate; 94.5% ai)

SYNONYMS: Pyrrole-3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-

ethoxymethyl)-5~({trifluocromethyl)

CITATION: Ponnock, K. (1994) An acute neurotoxicity study
with AC 303,630 in rats. Pharmaco LSR Inc., -
Mettlers Road, East Millstone, NJ. Project 93-4510.
August 15, 1994. MRID 43492829. Unpublished.

SPONSOR: American Cyanamid Company; Global Plant Industry
-Development; P.O. Box 400; Princeton, NJ 08543-0400.

EXECUTIVE SUMMARY:

In an acute neurotoxicity study (MRID 43492829), AC 303,630,
(94.5% ai, Lot No. AC 7504-59-A) was dissolved in 0.5%

- carboxymethylcellulose and administered once, via gastric
intubation in a dosing volume of 10 ml/kg/dose, to 60 Sprague-

- Dawley CD rats (l0/sex/group) at dose levels of 0, 45, 90, and
180 mg/kg. All rats were observed for 2 weeks following dosing.
The rats were evaluated for reactions in functional observational
and motor activity measurements pretest and on study days 1, 8, '
and 15. In addition, five rats per group were examined for

neuropathologic lesions.

Two males-and two females in the 180 mg/kg dose group died within
7 hours of dosing, possibly as a result of accidental injury
during treatment. Surviving rats in this dose group exhibited
changes in gait, locomotion, and arousal, and 20-30% of the males
and females were lethargic on the day of treatment. In the 90
mg/kg dose group, 20% of the males were lethargic on the day of
treatment. No dose-related effects on body weights, food _
consunption, neurobehavioral observations, or gross or
histological post mortem examinations were noted. The LOEL is 90
mg/kg, based on lethargy of the rats on the day of treatment.

The NOEL is 45 mg/kg.
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Pirate Acute Neurotoxicity Screen (81-8)

This acute neurotoxicity study is classified as Acceptable and
satisfies the guideline requirement for an acute neurotoxicity
screening study in rodent (81-8SS).

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS

A. MATFRIAILS:

1. Test Material: AC 303,630 (Pirate)
Description: Tan solid
Lot /Batch #: AC 7504-59-A
Purity: 94.9% ai
Stability of compound: Stable
CAS #: Not provided
Structure:

Br CN

/N

cl

CH OC H
2 2 s

2. Vehicle: Carboxymethylcellulose, 0.5% aqueous solution.

3. Test animals: Species: Rat
' Strain: Sprague-Dawley Crl: CD BR VAF/Plus

Age and weight at study initiation: 46 days of age; males
156.7-211.2 g, females 131.7-175. 8 qg
Source: Charles River Breeding Labs., Stone Ridge, NY
Housing' Individually housed in elevated stainless steel
wire mesh cages .
Diet: Certified Rodent D1et No. 5002 - Meal (PMI Feeds, St.
Louis, MO), ad libitum ‘ '
Water: tap water, ad libitum-
Environmental conditions:
Temperature: 67-72 F
Humidity: 40-78%
Air changes: Not provided
Photoperiod: 12-hour light/dark cycle
Acclimation period: 14 days

B. STUD SIG
1. In life dates: Start: 2/28/94 End: 3/17/94
2

73



Pirate

2.

3.

Acute Neurotoxicity Screen (81-8)

.-
.

nim signment

Animals (10/sex) were assigned to the test groups in Table 1
using a computerized random sort program.

TABLE 1. STUDY DESIGN.

Animals Assigned
Dose to Animal
(mg/kg) Male Female
0 . 10 10
45 10 10
a0 10 10
180 ' 10 10

Dose selection rationale

Doses were selected on the basis of a preliminary study in
which rats received single oral doses of &3 to 500 mg/Kg
(males) or 125 to 1000 mg/kg (females). Mortality occurred
2-4 hours after dosing in all males at doses of 250 mg/kg
and above, and in 2 of 3 females at a dose of 250 mg/kg.
Neurotoxic effects (decreased activity, rapid respiration,
irregular gait, or excessive salivation) peaked at 1.5-3.5
hours. No autonomic effects or convulsions were observed.
The highest non-lethal and lowest lethal dd¢ses were 125 and
250 nmg/kg, respectively. The NOEL was 125 mg/kKg in females
and <63 mg/kg in males.

Dosing suspensions

Prior to the initiation of the study, batches of the 45 and
180 mg/kg suspensions were prepared. To establish the
adequacy of the mixing procedure, three samples each were
collected from the top, middle, and bottom portions of the
suspensions and analyzed using LC. To establish the
stability of AC 303,630 in suspension, aliguots of the 45
mg/kg suspensions were refrigerated, then analyzed 4 or 14

days after preparation.

Results: _ -

- Homogeneity Analysis: 81.6-100.6% of nominal
Stability Analysis: 85.6-94.4% of nominal
Concentration Analysis: 19 of 20 samples contained
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Pirate : Acute Neurotoxicity Screen (81-8)

within 85% of the nominal doses, and 18 of 20 were
within 90% of the nominal doses (Data obtained from
pages 402-404 in the study report).

The analytical data indicated that the dosing suspension
preparation procedures were adequate and that the variance
between nominal and actual dosage to the animals was
acceptable.

5. Dosing Regqimen

Fasted (18 hours) animals were orally administered, via
gastric intubation, a single dose of AC 303,630 suspended in
0.5% carboxymethylcellulose at a dosing volume of 10 '
mL/kg/dose. ‘

6. Statistics

Body weight, body weight change, food consumption, and motor
activity data were subjected to appropriate one-way
analysis of variance (ANOVA) technique using the F
distribution to assess significance. If this technique
indicated significant differences among the means,
Bartlett’s test was used to determine the equality of
variances. If the variances were equal, parametric
procedures were used. If the variances were not equal,
nonparametric procedures were used. Nonparametric
procedures consisted:of the Kruskal-Wallis test to detect
differences in the means, which were then subjected to a
summed ranked test (Dunn). -

7; Validation (Positive Control) Data

The original study report (MRID 43492829} did not contain
adequate description of the validation studies conducted to
demonstrate proficiency of the testing laboratory in
neurobehavioral and neurcpathclogical evaluations. However,
in a revised study report (MRID 44067401; revision date July
16, 1996), additional information was provided on a study
using acrylamide. This study is briefly summarized in
Appendix I to this DER and demonstrates proficiency of the
testing laboratory in evaluation of several neurobehavioral
and neuropathologic lesions.

C. METHODS
1. Observations

Animals were inspected twice daily (once in the morning and
once in the afternoon) for signs of toxicity and mortality.

4
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Pirate Acute Neurctoxicity Screen (81—8)

2. Bed 'Q ight

Animals were weighed pretest on the day of dosing, weekly
during the study, and at study termination.

3. Food consumption

Food consumption for each animal was determined weekly,
beginning one week prior to treatment.

4. Neurobehavioral Studies

Locomotor Activity - Locomotor activity of all animals was
measured pretest and on days 1, 8, and 15 of the study using
an automated Photobeam Activity System (San Diego
Instruments). Each session consisted of twelve S-minute
intervals, and treatment groups were counterbalanced across
test times.

Furictional Observation Battery (FOB) -~ Assessments were made

on study days 1, 8, and 15. Time of testing was
counterbalanced across treatment groups, and evaluations
were performed without the observers knowing the identity of
the dose groups. The following parameters were evaluated:

Home Cage Observations . :
Piloerection - Open Field Observations

Posture ) . o Posture -
Gait ' Gait
Tremcrs Arousal
Convulsions ‘ Stereotypic and bizarre behavior
Clonic movements ~ Tremors
* Tonic movements Convulasions
. Circling
Mani tive Gb vations Locomotion
Eagse of removal from cage Rearing count
. Ease of handling . Urination
Respiration ' Defecation boluses
Palpebral closure .
Pupil size . _ Neuromusculay tests
Staining: eyes, oral, anal - Hindlimb extensor strength
Lacrimation " Hindlimb qrip strength
Salivation Forelimb grip strength
Vocalization ’ Landing footsplay

. Righting reflex
Response Obgervations
Auditory response
Approach responsa
Touch response
Pupil response
Pain response’

5. Sa i and tholo

All animals that died and thdse sacrificed on schedule were

3



Pirate l ' Acute Neurotoxicity Screen (81-8)

ITI. RESULTS -

A.

subjected to gross pathological examination. This activity
consisted of examining the external surfaces and all
orifices; the external surfaces of the brain and spinal
cord; the organs and tissues of the cranial, thoracic,
abdominal and pelvic cavities and neck; and the remaining
carcass. Five rats/sex/group were randomly selected for
neuropathology (anesthetized with an ip injection of sodium
pentobarbital and transcardially perfused with phosphate-
buffered saline followed by paraformaldehyde in the same
buffer). All remaining rats were exsanguinated following
carbon dioxide anesthesia. The following tissues from the
neuropathology animals were collected for histological
examination:

brain (medulla/pons, cerebellar cortex and cerebral
cortex)

spinal cord (intact; cervical, thoracic and lumbar
segments)

sciatic nerve

tibial nerve

sural nerve

optic nerve

No organs were weighed.

Mortality

Twe males and two females in the 180 mg/kg treatment group
died 5~7 hours following dosing. The study author stated that
these deaths were a result of accidental trauma during the

dosing procedure.
ody weight and wejght

No treatment-related effects on body welght or body weight
gain were observed.

Foo r tion compou intake

No treatment-~related effects on food consumption were
observed. :

Neurotoxicity

No overt signs of neurotoxicity were observed. There were
indications of a few neurobehavioral changes at FOB testing on
the day of dosing, particularly in the animals that received
the 180 mg/kg dose. Table 2 summarizes the incidence of

6
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Pirate Acute Neurotoxicity Screen (81-8)

selected-findings that appear to be treatment-related.

TABLE 2. SIGNIFICANT FUNCTIONAL OBSERVATION BATTERY TESTING
RESULTS.®

Dose level (mg/kqg)
Observation 0 45 90 180
e ———— = ——
' Male
Impaired locomotion, day 1 1/10 | 0/10 1/10 5/10
Decreased arocusal, day 1 1/10 0/10 1/10 5710
Lying/flattened in cage in a.m. 0/10 0/10 4/10 8/10
Female |
Impaired locomotion, day 1 0/10 /10 0/10 3/9
Decreased arousal, day 1 0/10 1/10 0/10 3/¢9
Lying/flattened in cage in a.m. 0/10 0/10 1/10 -5/10
—_—

2 pata obtained from Table T 6, pages 55-137, in the
study report.

At a dose level of 180 mg/kg, changes in gait, locomotion and
arousal were produced on the day of treatment. On the day
following treatment, 5/10 males and 3/9 females exhibited
impaired locomotion, and slightly decreased arousal was noted
in 5/10 males and 3/9 females. These effects were nhot
observed at days 7 or 14 of the study. On the morning
immediately after treatment, 8/10 males and 5/10 females were
observed either lying on their side or flattened in the cage.
Forelimb and hindlimb grip strength for male rats appeared to
be slightly reduced on days 1, 8, and 15; however, these
decreases were not statistically 51gn1f1cant and were noted at
the pre~test observations, and therefore are not considéred to
be indicative of neurotoxicity.

At a dose level of 90 mg/kg, 4/10 males and 1/10 females were
_observed either lying on their side or flattened in the cage
on the morning immediately after treatment. On day 1,
combined sexes in the 90 mg/kg treatment group exhibited a
statistically significant decrease in mean motor activity
compared to the combined control group rats. Since this
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effect was not significant in the 180 mg/kg treatment group
rats, there was no evidence of a dose related response and the
observed response is considered to have been incidental and
not treatment related.

Sacrifice and Patholoqgy

No treatment-related macroscopic or microscopic abnormalities
were found in this study.

IIT. DISCUSBION

Iv.

Investigator’s Conclusions

The study author concluded the NOEL for this study was 45
mg/Kg, "based on the increased mortality and changes in
gait, locomotion, and arousal noted in the 180 mg/kg dose
group and lethargy observed in both sexes of the 180 mg/kg

dose group and in males of the 90 mg/kg dose group". The
study author also concluded that AC 303,630 was .noct an acute
neurotoxicant.

Reviewer’s Discussion

The study was adequately conducted. A sufficient number of
FOB parameters were evaluated, a standardized scoring
protocol for those parameters was presented, and summary
data tables for FOB parameters were supported by individual
animal data.

Two males and two females in the 180 mg/kg.dose group died
within 7 hours of dosing. The study author stated that
these animals were killed by dosing accidents, but provided
no macroscopic evidence to substantiate this clainm.
Surviving rats in the 180 mg/kg treatment group exhibited
changes in gait, locomotion, and arousal, and 20-30% were
lethargic on the day of treatment. 1In the 90 mg/kg dose
group, 2 of 10 males were lethargic on the day of treatment.
No atypical behavior was observed with rats in the 45 mg/kg
group. There were no treatment-related effects on body
weights, food consumption, neurobehavioral observations, or
gross or histological post mortem examinations. The LOEL is
90 mg/Kg; the NOEL is 45 mg/kg. ‘

STUDY DEFICIENCIES
No significant study deficiencies were identified. {Note:
the laboratory historical positive control data as provided

in the original study report were inadequate. Although

8
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Pirate Acute Neurotoxicity Screen (81-8)

there were no indications of neurotoxicity produced or a
positive control group in this study, recent historical
positive control data generated at Pharmaco LSR (Appendix M)
indicated neurobehavioral changes after 9 or 13 weeks of
dosing with an unidentified compound but no effects after 3
weeks of dosing and only a few changes after 5 weeks of
dosing. These historical data are inadequate to validate
the sensitivity of the tests in the present study.
Additional information on the time of testing (how many
hours or days after dosing), the type of chemical used as a
positive control, the type of instrumentation for measuring
locomotion, etc. should be submitted with historical data.
Results with various types of neurotoxicants are also
useful.

The Registrant submitted a revised study report (MRID
44067401)) which contained a more detailed report of a
positive control study evaluating the effects of repeated
oral administration of acrylamide on the FOB parameters,
motor activity and neuropathology (see Appendix M of the
study report). TB-~I considers this information adequate to
validate the sensitivity of the tests in the Pirate study.]

s



Pirate Acute Neurctoxicity Screen (81-8)

APPENDIX I
POSITIVE CONTROL STUDY ON ACRYLAMIDE

Study conducted between June 17 - October 19, 1993
Study title/author/completion date/number not given {report
contained in Appendix M of MRID 44067401)

SUMMARY : Ten Crl:CD®BR rats/sex were administered 10 mg
acrylamide/kg/day by gavage in distilled water (5 ml/kg body wt)
daily for at least 90 days. Negative control animals (10/sex)
received no treatment or vehicle gavage. Functional observational
battery (FOB) and motor activity testing were performed pretest and
at weeks 5, 9 and 13. Neurchistopathological examinations of all
treated and 5 negative control animals were performed following in
situ perfusion.

FOB evaluation: Repeated treatment with acrylamide caused
reduced fore-and hind-limb grip strength, impaired righting reflex
(landing on side or back), increased landing foot splay distance,
impaired locomotion and abnormal gait (ataxia or hind-limbs splayed
or dragging) in both sexes. Animals showed a progressive increase
in the incidence and severity of many findings with time. By week
13, essentially all animals showed most symptoms and pronounced
decreases in forelimb grip strength (26-30%), decreased hindlimb
grip strength (44-71%) and increased landing foot splay distance
(135-137%) were observed, whereas at week 5, only a few animals
were affected and changes “in ‘the quantltatlve measurements were
considerably less marked.’

Motor activity: Statistically significantly decreased motor
activity (mean activity counts) was observed at week 13 in both
males (57% less than controls) and females (44% less than controls)
in animals treated with acrylamide. Motor activity at week 9 was
also significantly decreased in both sexes but only the decrease in
males (23%) and not females (2%) was considered bioclogically
significant. Activity of treated animals was generally reduced
throughout each testlng session comparéd to controls at the same
1ntervals.

oh : Examination of neural tissues revealed
significant lesions in peripheral nerves of both treated males and
females. The sciatic, sural and tibial nerves showed moderate to
severe segmental degeneration of myelin affecting all treated
animals. No negative control animals were reported to be affected
with this or any other degenerative 1e51on.

.Conclusions:  The findings of this study were typical of
neurobehavioral and  structural changes caused by repeated
administration of acrylamide. Ability to identify several types of
neurobehavioral/pathological effects was demonstrated.

10
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Pirate Subchronic Oral Study (82-1a)

EPA Reviewer: W. Greear, M.P.H., D.A.B.T. L)JQ..,_Q My Date 4/30/%
Review Section IV, Toxicology Branch I (7509C)

EPA Secondary Rev1ewer‘ M. Copley, D.M.V., D.A.B.T% Date 5
Review Section IV, Toxicology Branch I (7509C)

DATA EVALUATION RECORD

STUDY TYPE: Subchronic Oral Toxicity [feeding—mice]A

OPPTS Number: 870.3100 (rodent) OPP Guideline Number: §82-1la

BARC : D212558 SUBMISSION CODE: ‘None
P.C. CODE: 129093 TOX. CHEM. NO.: None
TEST MATER ‘PURITY): AC 303,630 (Pirate; 93.6% ai) ,
SYNONYMS: Pyrrole-3-carbonitrile, 4-brome-2-(p-chlorophenyl)-1~

ethoxymethyl)-5-(trifluoromethyl)

CITATION: Fischer, J.E. (1994) AC 300,630: 13-Week and 28-
: Day Dietary Toxicity Studies in the Albine Mouse.
American Cyanamid Company; Agriculture Research
Division; Princeton, NJ. Laboratory Project -ID
Study T-0219 and T-0302; Report No. AX91-2 and AX93-
4. March 4, 1994. MRID 43492830. Unpublished.

SPONSOR: American Cyanamid Company:; Global Plant Industry
Development; P.O. Box 400; Princeton, NJ 08543-0400.

EXECUTIVE SUMMARY:

In a subchronic toxicity study (MRID 43492830), AC 303,630
(Pirate; 93.6% a.i.; Lot No. AC 7171-141A) was administered to 20
albino mice/sex/dose at dietary dose levels of 40, 80, 160, or
320 ppm .(average 7.1, 14.8, 27.6, or 62.6 mg/kg/day,
respectively, for males; 9.2, 19.3, 40.0, or 78.0 mg/kg/day,
respectively, for females) for 91 days.

Male mice fed AC 303,630 at 80 ppm, and male and female mice fed
AC 303,630 at 160 or 320 ppm exhibited a toxic response to the
“test compound. Two mice died prior to the termination of the
study; one male and one female dosed at the 320 ppm level died
after only 2 days of feeding. In male mice, hepatic cell
hypertrophy was observed in 30% of the animals in the 80 ppm
treatment group, 65% in the 160 ppm treatment group, and 95% in
the 320 ppm treatment group. Male mice in the 160 or 320 ppm
treatment groups had increased relative liver and spleen weights.
Male mice in the 320 ppm treatment group had a 26% lower body
weight gain, and increased hematocrit values and RBC counts
compared to the controls. In female mice, hepatic cell
hypertrophy occurred in 20% of the animals in the 160 ppm
treatment group and 50% in the 320 ppm treatment group. Female
mice in the 320 ppm treatment group had a 29% lower body weight
gain, increased WBC counts, and increased relative liver weights
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Pirate . ' Subchronic Oral Study (8i-1a)

compared to the controls. Spongiform encephalopathy was noted in
the brain and myelin of the spinal cord of 90-95% of both males
and females receiving the 320 ppm treatment level. No other
significant treatment-related changes in ophthalmology,
hematology, blood chemistry, or organ weights and morphology were
observed during the study; urinalysis was not conducted. The
LOEL is 80 ppm (14.8 mg/kg/day) for male mice and 160 ppn (40.0
mg/kg/day) for female mice, based on hepatic cell hypertrophy in
220% of the test animals at this treatment level. The NOEL is 40

ppa (7.1 mg/kg/day).

This subchronic toxicity study is classified acceptable and does
satisfy the guideline requirement for a subchronic oral study
(§82~1la) in rodents.

COMELIANQE. Signed and dated GLP, Quality Assurance, Data
Cconfidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS
A. MATERIALS:
1. Test Material: AC 303,630 .

Description: white solid

Lot/Batch #: AC 7171-141A

Purity: 93.6% ai

Stability of compound:- Not provided
CAS #: Not provided - -

Structure:
- BX CN
/\ @
P C” ?
CH OC H
2 2 s
2. Vehj o) sit control: None

3. Test animalg: Species: Mice
Strain: CD-1[Crl:CD(SD)]strain albino mice. :
Age and weight at study initiation: 6 weeks of age; body
weight -23.6-32.6 g for males and 22.0-26.9 g for females
Source: Wilmington, Massachusetts, facility of Charles
River Breeding Laboratories, Inc.
Housing: Individually housed in stainless steel, suspended,
screen~bottomed cages -
Diet: Purina Certified Rodent Chow #5002, ad libitum

w7
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Water:- source not specified, ad libitum
Environmental conditions:

Temperature: 72 £+ 4 F (22 £+ 2 Q)
Humidity: 50 * 20%

Air Changes: Not specified
Photoperiod: 12-hour light/dark cycle

Acclimation period: 7 days prior to testing
STUDY DESIGN:

1. In life dates Start: 10/10/90
End: 1/17/91

Animal assignment

B.

2.

Subchronic Oral Study (82-1a)

Of 260 original mice (130/sex), 100 mice of each sex were

selected for use on the basis of body weight.

The selected

mice were assigned to the test groups in Table 1 using a

computerized randomization procedure.

TABLE 1: STUDY DESIGN®

m’ ——
Conc. in Nominal Dose Animals Assigned
Test Group Diet to tnirdual
(ppm) (mg/kg/day) Male Female J
Control 0 0 20 20
Low 40 6 20 20
Mid 80 12 20 20
Mid 160 24 20 20
High 320 48 20 20 .

Dose levels were selected on the basis of a 28-day range-

finding study in mice that was appended (pages 848-875) to

this 90-day study.

In the range-finding study, AC 303,630

was administered in feed at 160, 240, 320, 480, and 640 ppm.
The NOEL was determined to be <160 ppm (<32 mg/kg/day).

3. Diet preparation and analvsis

Diet was prepared weekly by mixing appropriate amounts of
test substance with 200 g of Purina Certified Rodent Chow

#5002 by blending in a Waring Blender for 2 minutes.

The

treated feed was mixed with additional Rodent Chow,
subsampled for concentration analysis, and stored at room

3
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Pirate Subchronic Oral Study (82-1a)

temperature in closed polyethylene containers until use.

Additional diet mix was treated at 40 and 320 ppm as
described. Samples were collected from the top, middle, and
bottom portions of the blender immediately posttreatment,
and subsamples were immediately analyzed to determine
homogeneity. The homogeneity of the 40 ppm treatment was
retested after 9 months of frozen storage because the
original analyses were "out of acceptable range (t 15%) of %
nominal values”. Also, samples of the diet mixes treated at
40 and 320 ppm were collected from the middle portion of the
blender, stored in open feeders in the animal room at
ambient conditions, and analyzed after 7 and 14 days to
determine stability.

Results:
Homogeneity Analysis: ,
Immediate posttreatment 40 ppm: 46.78-48.75 ppm (average
47.90 ppm, -119.77% nominal); reanalysis 40 ppm, 38.95-
40.95 ppm (average 39.86 ppm, 99.67% nominal) :
Immediate posttreatment 320 ppm: 323.6-334.0 ppm
(average 327.3 ppm, 102.3% nominal)
Stability Analysls.
7-day 40 ppm: 45.68 and 46.51 ppn (average 46.10 ppm,
115.3% nominal): reanalysis, 7-day 40 ppm, 39.62 and
39.85 ppm (average 39.74 ppm, 99.4% nominal)
l4-day 40 ppm: 42.83 and 43.09 ppm (average 42.96 ppmn,
107.4% nomlnal)
7-day 320 ppm: 313.7 and 314.2 ppm (average 314.0 ppmn,
98.1% nominal)
l4-day 320 ppm: 286.3 and 291.4 ppm (average 288.9 ppm,
94.2% nominal) X

Concentration Analysis:

For the 40 ppm treatment: 37.73-47.27 ppm (average 40.8
ppm, 102.1% nominal) _ .
For the 80 ppm treatment: 75.95-85.25 ppm (average 80.7
ppm, 100.9% nominal)

For the 160 ppm treatment: ' 148.2~173.9 ppm (average
158.2 ppm, 98.9% nominal)

For the 320 ppm treatment: 296.7-347.6 ppm (average °
322.6 ppm, 100.8% nominal) : ‘

The analytical data indicated that the mixing procedure was

.adequate and that the variance between nominal and actual

dosage to the animals was acceptable.

Statistics

Standard one-way analy51s of variance (ANOVA) was used to
analyze body weights, body weight gains, food consumption,

hematology, clinical chemistry, organ weights, and organ=-
body weight percentages for each sex. If the ANOVA was

4
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significant, then a Dunnett’s t~test was used for pairwise
comparisons between the treated groups and the control.

C. METHODS:
1. Observations

Animals were observed daily for signs of toxicity and
mortality. At least once each week, each animal was removed
from its cage and carefully examined for abnormalities and
clinical signs of toxic effects.

[a} weight

Animals were weighed 1 day prior to study initiation, at
study initiation, and weekly thereafter. :

. Food consumption and compound intake

Food consumption for each animal was determined weekly
during the exposure period. Food consumption values

(g food/mouse/week) were calculated weekly for each animal.
Compound intake values (mg/kg/day) were calculated weekly
based on consumption, the number of days in the sampling
interval, and the average body weight during the interval.
Food efficiency was not determined.

Ophtha scopic e amination.

Corneal opacity was determined weekly during the exposure

‘period.

Bloed

Blood was collected from 10 mice/sex/dose level for
hematology determinations and an 10 additional mice/sex/dose
for clinical chemistry determinations at the termination of
the experiment. Because of clotting prior to analysis,
hematology was determined on only 8-9 mice each in the
control and 80 ppm treatment groups, 6-~7 mice in the 160 ppm
treatment groups, and 3-5 mice in the 320 ppm treatment
groups. The CHECKED (X) parameters were examined in all
samples analyzed.

(1



Pirate ' Subchronic Oral Study (82-la)

a. olo
r=r T
X | Hematocrit (HCT)* X | Leukocyte differential count*
X 1 Hemoglobin (HGB)* : Mean corpuscular HGB (MCH)
X t Leukocyte count (WBC)=* Mean corpusc. HGB conc. (MCHC)
X i Erythrocyte count (RBC)* Mean corpusc. volume (MCV)
X t Platelet count»* Reticulocyte count

Bleocod clotting measurements*
{Thromboplastin time)
(Clotting time)
(Prothrombin time)

S LT S ——

b. Clinica hemis
F= — - — _ ____—_— —————— _______. —  ——— — —a
ELECTROLYTES OTHER
i Calcium* X ) Albumin*
X ! Chloride* X ! Blood creatinine*
Magnesium X | Blood urea nitrogen*
X | Phoaphorus+* Total Cholesterol
X } Potassium* Globulins
X | Sodium»* : ‘| X | Glucose*
X | Total bilirubin
X | Total serum protein (TP)=*
ENZYMES Triglycerides

Serum protein electrophores
X | Alkaline phosphatase (ALK) - -
Cholinesterasa (ChE) ;.
Creatine phosphokinase
Lactic acid dehydrogenase (LDH)
X | Serum alanine aminotransferase
{also ALT, SGPT)*
X i Serum aspartate aminotransferase
, {also AST, SGOT)»
x 'Gamma glutamyl transferase
! {also GGT, GGPT)
Glutamate dehydrogenase - :

* Required for subchronic studies based on Subdivision F Guidelines.

6-51:.4‘.11#1194.&

Urine was not collected during the study. Urinalysis is not
required for subchronic toxicology studies.

7. Sacrifice and Patholeay

All animals that died during the study, and the remainder
which were sacrificed at the termination of the study were
subjected to gross pathological examination and the CHECKED
(X) tissues were collected. for histological examination.

The (XX) organs, in addition, were weiqghed.

6 .




. Pirate ' Subchronic Oral Study (82-1a)

{ i t e
DIGESTIVE SYSTEM CARDIOVASC. /HEMAT. E NEUROLOGIC
Tongue X | Rortaw ' XX ! Brainw

X | Salivary glanda* XX | Heartw Periph.nerve*

X | Esophagus* X | Bone marrow* X | Spinal cord

X | Stomach* X | Lymph nodes* (3 levels)*T

X + Duodenum*’ XX  Spleen+ X | Pituitary*

X Jejunum* X Thymus* X Eyes (optic n. )tT
X 1 Tleum*

X Cecum»

X 1 Colon* UROGENITAL GLANDULAR

X 1 Rectum»

XX | Liver*' XX | Ridneys*+ XX ! adrenal gland*
X | Gall bladder* X | Urinary bladder* Lacrimal gland
X ! pancreas* XX | Testes+*' X | Mammary gland?

X | Epididymides X | Parathyroida***
X | Prostate X | Thyroidg+t
ﬂ RESPIRATORY X | Seminal vesicla Y
X XX | ovaries+*’
Trachea* XX § vuterus* : .
X § Lung* X vagina OTHER
Nose £ 1 poner
E::rxix § Skeletal muscle*
b 4 g | Skin*
: All groes lesions
and masses*

* Required for subchronic studies based on Subdivision F Guidelines
Organ weight required in subchronic and chronic atudies.
** Drgan weight required for non-rodent studies.
T = required only when toxicity or target organ

ITI. RESULTS
A. Observ: 8

1. Mortality - One male and one female mouse receiving the 320
ppm treatment died on day 2 of the study. One control
ferale died on day 80. All other mice survived until the
termination of the experiment. , -

2. Clinical Siaqns - In the 320 ppm treatment groups, one male
mouse exhibited mild tremors, diuresis, and anorexia between
days 12 and 19 of the study. No other mice exhibited.
obvious abnormalities that could be related to treatment.

B. Bo W _ i ai

Body weights of both the male and female mice in the 320 ppm
treatment group were 26-29% lower (significance at p <0.05)
than mice in the control group (Table 2). The depressed
weight gain was observed beginning in week 1 of the exposure
period for the male group and week S for the female group.
There were no significant differences in the body weights and

¢




Pirate Subchronic Oral Study (82-1a)

body weight gains of male and female mice in the 40, 80, or
160 ppm treatment groups and the control group.

TABLE 2. AVERAGE BODY WEIGHTS AND BODY WEIGHT GAINS OF MICE AT
SELECTED INTERVALS 91 DAYS OF FEEDING*

—_— e — |

1 Body Weights Total body
- Conc. in (9) weight gain
Diet at 13 weeks
(ppm) 0 Weeks 4 Weeks 8 Weeks | 13 Weeks (g)
Male B
0 29.2 36.6 39.2 41.0 11.8
40 29.5 36.1 39.7 39.9 10.4
80 . 29.6 35.6 39.0 39.9 10.2
160 28.7 35.8 39.2 40.6 11.9
320 29.2 33.6* 37.0% | 38.0% | 8.7%
| " Female
0 24.4 29.7 32.2 34.1 9.8
40 24.6 30.6 33.3 34.3 " 9.7
80 24.0 C29.8 | 32.6 33.6 9.6
160 24.5 28.8 31.7 | 32.5 8.1
320 24.6 28.3 30.8 31.6% 7.0%

® pata obtained from Tables 5.3.1, 5.3.2, 5.3.3 and 5.3.4 pages 38-39 and
41-42, in the study report.
* Significantly different (p <0.05) from the untreated

control.

C. Food cons i ompou int

1. Food consumption - Food consumption was comparable between
the control and treatment groups. Weekly average food
consumption during the 91-day feeding for the male mice was
42.0~51.8 g/mouse/week, and for the female mice was 43. 2-
62.7 g/mouse/week.

2. Compound consumption - Weekly dietary'consumption of AC .
303,603 by male and female mice is presented in Table 3.

mﬁ&f
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TABLE 3:

conc.

Nominal

Subchronic Oral Study (82-la)

CONSUMPTION OF AC 303,603 BY MICE DURING THE STUDY®

in Weekly Consumptlon (Average]
Diet Dose to (mg/kg/day)
(ppm) Animal ]
40 6 6.1-8,9 [7.1] 8.0-10.9 [9.2]
80 12 13.2-17.7 {14.8] 16.9-21.6 [19.3]
160 24 24.5-33.1 [27.6) 35.7-44.9 [40.07
320 48 55.8-77.1 [62.6] 69.9~ 86 9 [78.0]

% pata obtained from Table 5.2.3, page 37, in the study report.

D. gphthalmoscopic examination

No treatment-related optical abnormalities were noted.

E. Blood work

1. Hematology - Male mice in the 320 ppm treatment group
exhibited significant increases (p <0.05) in the hematocrit
and red bloocd cell counts compared to that of the control -
group (Table 4). .
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TABLE 4: AVERAGE HEMATOCRIT AND RBC VALUES IN CONTROI AND
TREATED MICE FOLLOWING 91 DAYS OF FEEDING?®

: Conc. in Diet Hematocrit _ ~ RBC
(ppm) \ (¥ + SD) (x_10%mm’ + sD)
Males
0 . 42.0 + 4.5 7.9 * 0.6
40 ‘ 43.1 * 2.4 * 0.5
80 42.8 + 2.3 . 8.0 £ 0.4
160 42.4 *+ 1.9 + 0.1
320 49.5 + 2.0* ¥ 0.3
Females
Cc 41.7 + 3.2 8.2 £ 0.5
40 . 40.7 % 5.3 7.7 £ 1.
80 43.2 + 2.5 7.9 + 0.3
160 40.6 * 1.6 7.7 %
320 45.2 t 3.4 © 8.3 * 0.3

e
® Data obtained from Tables 5.4.1 and 5.4.2, pages 43-44, in the

study report.
* Slgnlflcantly different (p <0.05) from the untreated

control.

In addition, male mice in the 80,.160, or 320 ppm treatment
groups had an average 12% more lymphocytes and 27% fewer
neutrophiles than mice in the control groups; these
differences were significant at the 80 and 160 ppm treatment
levels, and were not concentration-dependent. WBC counts
were not affected by treatment. No other significant
differences were observed between the hematology of control
and the 80, 160, or 320 ppm treatment groups, and no
51gniticant differences were observed between the hematology
of the control and the 40 ppm treatment groups.

The average WBC count of female mice in the 320 ppm
treatment group was significantly (p <0.05) higher than that
of the control group (6.5 % 3.7 X 10/TmP and 3.1 + 2.0 x
10°/mm3, respectively). Individual WBC counts for five
treated mice at 320 ppm were 2.3, 3.1, 7.2, 9.8, and 10.1 x
10%/mm3; the hematology of the remaining five mice could not
be determined because the blood samples were unusable as a

10
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Pirate Subchronic Oral Study (82-1la)

result-of clotting. An 8% increase in the hematocrit of
female mice in the 320 ppm treatment group did not reach a
level of statistical significance; RBC counts appeared to be
unaffected. No other differences were observed between the
hematology of female mice in the 320 ppm treatment group and
the control group. No significant differences were observed
between the hematology of female mice in the 40, 80, or 160
ppm treatment and control groups.

2. Clinical Chemistry - Male mice in the 320 ppm treatment
group exhibited a statistically significant increase in
sodium and decrease in albumin compared to that of the
control group. At the termination of the study, sodium
concentrations averaged 156.0 and 153.8 meq/L for the 320
ppm treatment and control groups, respectively, and albumin
concentrations averaged 2.2 and 2.5 g/dL, respectively. No
octher significant differences were observed between the
clinical blood chemistry of male mice in the 320 ppm
treatment group and the control group, and no significant
differences were observed between the clinical blood
chenistry of male mice in the 40, 80, or 160 ppm treatment
and control groups.

Female mice in the 320 ppm treatment group exhibited
statistically significant increases in potassium and total
protein compared to that of the contrxol group. At the
termination of the study, potassium concentrations averaged
10.6 and 8.0 meq/L for the 320 ppm treatment and control
groups, respectively, and total protein concentrations
averaged 5.9 and 5.4 g/dL, respectively. Female mice in the
160 ppm treatment group exhibited significant decreases in
albumin compared to that of the control group. Albumin
concentrations were 2.7 and 2.9 g/dL for the 160 ppm
treatment and control groups, respectively. No other
significant differences were observed between the clinical
blood chemistry of female mice in the 160 or 320 ppm
treatment groups and the control group, and no significant
differences were observed between the clinical blood
chemistry of female mice in the 40 or 80 ppm treatment and
control groups. ‘

F. Urinalvsis

Urine was not collected during the study.

G. Sacrifice and Pathology:

1. Organ weight - Relative liver weights were greater in male

- and female mice from all treatment groups compared to those
of the control groups:; these increases were concentration-
related, and were statistically significant (p <0.05) for
both the male 160, and the male and female 320 ppm treatment

11
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groups- (Table 5). Relative spleen weights were
significantly greater in male mice in the 160 or 320 ppm
treatment groups compared to those of the control groups
(Table 5). Absolute spleen weights were significantly
greater in male mice in the 160 ppm treatment group compared
to those of the control group.

TABLE 5: AVERAGE RELATIVE LIVER: AND SPLEEN WEIGHTS OF CONTROL
AND TREATED MICE FOLLOWING 91 DAYS OF FEEDING®

Conc. in Diet Liver _T
I {ppm) {% of body weight * SD) (% of body weight 1ﬂ)_
Male
0 6.03 + 0.58 0.32 + 0.05
40 6.32 * 0.67 0.34 * 0.07
80 6.15 * 0.50 0.36 = 0.07
160 6.65 * 0,95% 0.39 + 0.08%
320 6.82 * 0.51% 0.39 * 0.06%
Female
0 5.79 + 0.58 0.46 + 0.09
40 6-16 * 0.53 0.47 % 0.07
80 6.02 + 0.70 0.45 * 0.09
160 6.13 £ 0.51 0.47 % 0.11
320 . 6.84 + 0.68* |  0.52 % 0.10

® pata obtained from MRID 43492830, Tables 5.6.1 and 5.6.2, pages 47-
48.

* Slgnlficantly different (p <0.05) from the untreated

control.

No other differences in the relative or absolute organ
weights were observed between the mice in any treatment
groups and the control groups.

- No pathological differences were observed
between mice in the treatment and control groups. Tissue
discoloration and other abnormalities occurred randomly and
sporadically in all study groups. .

0SCO olo
a) Non-neoplastic - Microscopic changes characterized as

12
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TABLE 6:

Subchronic Oral Study (82-1a)

hepatic parenchymal cell hypertrophy were observed in the
livers of 220% of the male mice in the 80, 160, or 320
ppm treatment groups, and in the livers of female mice in
the 160 or 320 ppm treatment groups (Table 6). The
hypertrophy was attributed to an increase in cytoplasmic
volume, and was thought to have been produced by enzyme
induction. Focal lymphoid cell infiltrate,
focal/localized hepatic cell necrosis, hepatic cell
coagulative necrosis were sporadic and did not appear to
be related to pesticide ingestion. There was no evidence
of bile retention, progressive degenerative change,
proliferative change, or toxic necrosis.

INCIDENCE OF HEPATIC CELL HYPERTROPHY IN THE LIVERS OF

CONTROL AND TREATED MICE®

conc.

Affected Animals per Total

in Diet

(ppm) Females

Males

0 : 0/20

0/20

40 1/20 0/20

80 | 6/20 0/20

160 13/20 4/20

19/20° ‘ 10/20°
m

320

8
b

groups survived until study termination.

Data obtained from Figure 1, page 56, in the stﬁdy report.
Oonly 19 mice of each sex in the 320 ppm treatment
Hepatic cell

hypertrophy was not observed when two mice that died
after 2 days of treatment were autopsied.

Microscopic changes characterized as
spongiform(encephalo)myelopathies were observed in the

' white matter of the brain and myelin of the spinal cord

(3 levels) of male and female mice at the 320 ppm

treatment level, and in the myelin of the spinal cord of
one male at the 160 ppm treatment level. Two mice, one
male and one female in the 320 ppm treatment groups, who

. died on day 2 of the study exhibited no brain or spinal

cord spongiform changes.

13
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TABLE 7: TINCIDENCE OF SPONGIFORM ENCEPHALOPATHY IN MICE IN THE
320 PPM TREATMENT GROUP?

_ ' | Affected Animals per Total
Affected Tissue
Males ~ Females

Brain (3 levels) 19/20° 19/20°
Spinal cord/cervical 18/20 . 19/19
Spinal cord/thoracic 18/20 19/19
Spinal cord/lumbar : 18/20 19/19
Peripheral nerve/sciatic 0/19 0/19
Optic nerve.mr _ _ - 0/20 0/20

III.

® 'Data obtained from MRID 43492830, Figure 2, page 57.

® oOnly 19 mice of each sex survived until study
termination. Spongiform encephalopathy was not observed
when two mice that died after 2 days of treatment were
autop51ed

-All other tissue abnormalities, lncludlnq those in the

spleen, occurred randomly and sporadlcally in all stugy
groups.

b) Neoplastic - No neoplastlc tissue was observed in mice
in the treatment and control groups.

DIBCUBSION
A4 's ' ns

The study authors concluded that the NOEL was 40 ppm
(equivalent to 7.1 mg/kg/day in males, 9.2 mg/kg/day in
females). On the basis of these study results, dose levels
of 0, 20, 120, and 240 were chosen for use durlng the
chronic/oncogenicity study w;th mice.

, &exmeus_mm

Male mice fed AC 303,630 at 80 ppm, and male and female mice
fed AC 303,630 at 160 or 320 ppm exhibited a toxic response
to the test compound. Two mice, one male and one female,
dosed at the 320 ppm level died after only 2 days of

" feeding, apparently as a result extreme sensitivity to AC

303,630. One male mouse in the 320 ppm treatment group
exhibited mild tremors, diuresis, and anorexia during the

14
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second”week of the study, but recovered. All other mice
survived without obvious symptoms until the termination of

the study.

Body weight gains of both the male and female mice in the
320 ppm.treatment group were 26-29% lower than mice in the
contrel group. No other significant differences were
observed between the body weights and body weight gains of
the treatment and control groups. Food consumption was
comparable between the control and treatment groups.

Male mice in the 320 ppm treatment group exhibited
significant increases in the hematocrit and red blood cell
counts compared to that of the control group. An 8%
increase in the hematocrit of female mice in the 320 ppm
treatment group did not reach'a level of statistical
significance; RBC counts appeared to be unaffected. The
average WBC count of female mice in the 320 ppm treatment
group was significantly higher than that of the control
group; individual counts varied from 2.3 te 10.1 x 10%°/mm’.
The WBC counts of males were unaffected; significant :
differences in the relative concentrations of lymphocytes
and neutrophiles in mice in the 80 or 160 ppm treatment
groups were not concentration-dependent and were not
expected to be treatment-related. No other significant
differences were observed between the hematoliogy of the

treatment and control groups.

Male mice in the 320 ppm treatment group exhibited a
statistically significant increase in sodium and decrease in
albumin compared to that of the control group. Female mice
in the 320 ppm treatment group exhibited statistically
significant increases in potassium and total protein
compared to that of the control group. Female mice in the
160 ppm treatment group exhibited significant decreases in
albumin compared to that of the control group. These
differences did not appear to be a direct result of
treatment. No other significant differences were observed
between the clinical blood chemistry of the treatment and

contrel groups.

Relative liver weights were greater in male and female mice
from all treatment groups compared to those of the control
groups; these increases were concentration-related, and were
statistically significant for both the male 160, and the "
male and female 320 ppm treatment groups. Microscopic AC
303,630 concentration-related changes characterized as
-hepatic parenchymal cell hypertrophy were observed in the
livers of 220% of the male mice in the 80, 160, or 320 ppm
treatment groups, and in the livers of female mice in the
160 or 320 ppm treatment groups. Relative spleen weights
were significantly greater in male mice in the 160 or 320

15
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IvV.

ppm tréatment groups compared to those of the control
groups; no treatment-related tissue abnormalities were
associated with the spleen.

Microscopic changes characterized as
spongiform(encephalo)myelopathies were observed in the white
matter of the brain and myelin of the spinal cord (3 levels)
of all of the male and female mice in the 320 ppm treatment
groups that survived until the termination of the study.

The two mice in the 320 ppm treatment groups who died on day
2 of the study exhibited no brain or spinal cord spongiform
changes. The study authors stated that these changes digd
not correlate with clinical signs of ataxia or decreased
motor activity in the affected animals, and may have been
"partly exaggerated by artifacts caused by:immersion
fixation technique[s]". In the 18-month
chronic/oncogenicity study with mice, brain vacuolation was
observed in 24-43% of the animals in the 120 ppn (16.6
mg/kg/day) treatment group and 75-90% of those in the 240
ppm (34.5 mg/kg/day) treatment group.

study deficiencies
No significant deficiencies were noted in this study.
The study authors failed to measure blood calcium,‘which is

required by Subdivision F_-guidelines. This omission did not
affect the interpretation of the study results.
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DATA EVALUATION RECORD

STUDY TYPE: Repeated dose dermal toxicity - 28~day rabbit .

OPPTS Number: 870.3200 QP idelj umber: §82-2
DP_BARCODE: D212558 SUBMISS CODE: None
P.C. CQDE: 129093 TOX, CHEM. NO.: None
TEST TE t AC 303,630 (Pirate; 94.5% ai)

SYNON!Eg: Pyrrole-3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
ethoxymethyl)~5~(trifluoromethyl)

CITATION: Blaszcak, D.L. (1993) A 28-Day Dermal Toxicity
Study with AC 303,630 in Rabbits. Bio/dynamics,
Inc., Mettlers Road, East Millstone, NJ, 08875-2360.
lLaboratory Project ID Study 92-2162. Octocber 13,
1993, MRID 43492831. Unpublished. j

SPONSOR: American Cyanamid Company; P.O. Box 400; Princeton, NJ,
03543-0400._ ' } o :

EXECUTIVE S Y:

In a repeated dose dermal toxicity study (MRID 43492831), AC
303,630 (Pirate; 94.5% a.i., Lot No. AC 7504~59A) was applied to
the shaved skin of six New Zealand White rabbits/sex/dose at dose
levels of 0, 100, 400, or 1000 mg/kg, 6 hours/day, 5 days/week
for 4 weeks. : :

Rabbits of both sexes in the 400 and 1000 mg/kg treatment groups
exhibited statistically significant and concentration-related
increases in serum cholesterol (60-95%). and relative liver
- weights (22-43%), and suffered from cytoplasmic vacuolation of
the liver. The vacuolation of the liver was minimal to slight
for male and female rabbits in the 400 mg/kg treatment groups (4
of 12 animals), and minimal to moderately severe for the 1000
mg/kg treatment groups (8 of 11 animals). 1In addition, female
rabbits in the 1000 mg/kg treatment group exhibited a 97%
increase in serum alanine aminotransferase (p <0.05)
concentrations. No differences were cbserved between rabbits in
the 100 mgky treatment groups and the control groups. The LOEL is
400 mg/kg for both sexes, based on changes in liver chemistry and
morphology. The NOEL is 100 mg/kg.
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Pirate Repeated Dose Dermal Toxicity (82-2)

This subchronic tox1c1ty study is classified acceptable and does
satisfy the guideline requlrement for a repeated dose dermal
toxicity study (§82-2) in rabbits.

COMP CE: Signed and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS

A. MATERIAIS:
1. Test Materjal: AC 303,630

Description; Tan solid

Lot/Batch #: AC 7504-59A

Purity: 94.5% ai

Stability of compound: "Documentation of the stability of
the test substance prior to study initiation was the
responsibility of the sponsor."

CAS #: Not provided

Structure:

Bx CN

p’c’lz;§;~<i::>_—CI.

[
CH OC H
2 a2 s

2. Vehicle and/o ositive control: None

3. Test animals: Species: Rabbits
Strain: New Zealand White
Age and weight at study initiation: approximately 3.5
months; body weight range of 2.0 tc 2.5 kg for males and
2.0 to 2.5 kg for females
Source: Hazleton Research Preoducts, Inc., Denver,
Pennsylvania
Housing: Individually housed in elevated stainless
steel, wire mesh cages
Diet: Purina Lab Rabbit Chow HF (Purina #5326) ad

libitum

Water: tap water ad libitum

Environmental conditions:
Temperature: 64-73 F (18-23 C)
Humidity: 32-80%
Air Changes: Not specified
Photoperiod: 12 hour light/dark cycle

Acclimation period: approximately 3 weeks prior to testlng

R



Pirate Repeated Dose Dermal Toxicity (82-2)
B. STUDY DEGIGN:

1. In life dates - For males - Start: 9/8/92 End:10/5/92
For females - Start: 9/9/92 End: 10/6/92

2. Animal assignment

Of 54 original rabbits (27/sex), 24 rabbits of each sex were
selected for use on the basis of pretest ophthalmoscopic
examinations and clinical laboratory data. The selected
rabbits were assigned to the test groups in Table 1 using a
computerized randomization procedure, so the body weight
means for each group were comparable. :

TABLE 1: STUDY DESIGN®

e

. Dose to Animals Assigned
Test Group Animal
(mg/kqg) Male Female
I Control 0 6 6
II Low 100 6 6
IIT Mid . 400 6 6
IV High ' 1000 6 6

* Dose levels were selected on the basis of the acute
dermal toxicity study. The results of the acute
dermal toxicity study were not reported.

Approximately 24 hours before the initial exposure, and
weekly thereafter, the hair of each rabbit was "closely
clipped® from the dorsal surface and sides from scapular to
pelvic¢ area using electric clippers, so that 10-15% of the
body surface was exposed. AC 303,630 was applied dry to
gauze dressing, then moistened with 0.9% saline (1 nL
saline/1 g AC 303,630). The treated dressings were then
attached to the exposed skin of the rabbits using gauze
dressing, an "impervious material", and nonirritating tape,
and the rabbits were fitted with Elizabethan collars. The
rabbits were treated for 6 hours/day on 5 days each week, at
approximately the same time each day. Following each 6-hour
exposure, the dressings were removed from the rabbits and
the treated area "thoroughly cleansed" with soap and water.

a0
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C.

Rabbits in the control group were exposed to pesticide-free,
saline-moistened gauze dressings, but otherwise handled as
described for the treated animals.

4. Statj ics

The equality of means for data from the treatment groups was
established using Bartlett’s test of homogeneity of
variances. If the variances were found to be equal, the
data were analyzed by standard one-way ANOVA followed by
Dunnett’s t-test. 1If variances proved to be unequal, the
data were analyzed by the Kruskal-Wallis test followed by
Dunn‘s summed rank test. Trends related to the dose level
were analyzed using either standard regression techniques
with a test for trend and lack of fit, or by Jonckheere’s
test for monotonic trend to determine significance.
Bartlett’s test was conducted at the 1%, two-sided risk
level; all other tests were conducted at the 5% and 1%, two-
sided risk levels.

THODS

1. Observations

Animals were observed twice daily for signs of mortality,
and once daily for signs of toxicity and the presence of
dermal irritation. The rabbits were evaluated once each
week for dermal irritation using the Draize method.

2. Body weight

Animals were weighed prior to the initial treatment, weekly
during treatment, and at study termination following
fasting. :

3. Food consumption and compound intake

Food consumption for each animal was determined weekly
beginning 1 week prior ‘to the initial treatment. Mean daily
diet consumption was calculated as g food/kg body
weight/day.

4. _abmm_gm&_mnm.n

Ophthalmoscopic examinations were conducted on each rabbit
prior to and at the termination of the study.

5. Blood

Blood was collected from, and hematology and clinical
chemistry studies were performed on all rabbits prior to
initiation of the study, and on all surviving animals at

4
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study termination. Animals were fasted overnight prior to
the collection of blood from the auricular artery. The
CHECKED (X) parameters were examined in all samples

analyzed.
a. . Hematoloqy

LR

. 8 e e v e i e ]

Hematocrit (HCT)*
Hemcglobin (HGB)*
Leukocyte count (WBC)*
Erythrocyte count (RBC)*
Platelet countw»

Blood clotting measurements*
(Thromboplastin time)
{Clotting time)

(Prothrombin time

Leukocyte differential count*
Mean corpuscular HGB (MCH)
Mean corpusc¢. HGB conc. (MCHC)
Mean corpusc. volume
(MCV)Reticulocyte count
Erythrocyte morphology

* Required for repeated dose dermal toxicity studies based on Subdivision F
Guidelines.

b, C€linjc Chemist

i

T

MM b N

e rr— —_———  — — ——
ELECTROLYTES OTHER “
Calcium* X ' Albuminw*
Chloride* X 1 Blood creatininex
Magnesium - X ! Blood urea nitrogen#*
Phosphorus* . . X ! Total cholestercl
Potassium* Globulins
Sodium* X | Glucoser

. X | Total bilirubin
X | Total serum protein (TP)*

ENZYMES Triglycerides

Alkaline phosphatase (ALK)

Cholinesterase (ChE)

Creatine phosphokinase

Lactic acid dehydrogenase (LDH)

Serum alanine aminotransferase

(also ALT, SGPT)*

Serum aspartate aminotransferase
(also AST, SGOT)+*

Gamma glutamyl traneferase (GGT)

Glutamate dehydrogenase

Serum protein electrophores

* Required tor repeated dose dermal toxicity atudies based on Subdivision F
Guidelines.
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6. Urinalysis*

Urine was collected from fasted animals at the termination
of the study. The CHECKED (X) parameters were examined.

X {Appearance X i Glucose
! Volume X ! Ketones
| Specific gravity X 1 Bilirubin
X | pH X 1 Blood
X | Sediment (microscopic) { Nitrate
X | Protein X 1 Urobilinogen

* Urinalysis is not required for repeaﬁed dose dermal toxicity studies.

7. Sacrifice tholo

All animals that died during the study, and the remainder
which were sacrificed at the termination of the study were
subjected to gross pathological examination and the CHECKED
(X) tissues were collected for histological examination.

The orqans, in additi we wei
: ml : — — |
: DIGESTIVE SYSTEM CARDIOVASC. /HEMAT. ;NEUROLOGIC
Tongue Aorta Brain .
Salivary glands Heart i Periph.nerve
Esophagus Bone marrow Spinal cord (3
Stomach : * | Lymph nodes levels)
Duodenum . Spleen Pituitary
Jejunum Thymus Eyes (optic n.)
- Ileum ' ‘
Cecum
Colon UROGENITAL GLANDULAR
Rectum
XX | Liver** XX ! Kidneys*+ : XX ) Adrenal gland
Gall bladder Urinary bladder- Lacrimal gland
Pancreas XX | Testes*’ o : Mammary gland
Epididymides Parathyroids
. - Prostate Thyroids -
RESPIRATORY Seminal vesicle
Ovaries ]
Trachea Uterus . OTHER
X ( Lung* _
Nose Bone*
Pharynx ‘ Skeletal muscle*
Larynx X 1| Skin*
X 1 All gross lesions
and massea* .
—_U— - ———— |

* Reéuired for repeated dose defmal toxlcity‘studies based on Subdivision
F Guidelinaes. ,
* Organ weight required in repeated dose dermal toxicity-studies..

° . | _go
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II. RESBULTS

A.

E.

Observa

1. Mortality - One female rabbit in the 1000 mg/kg treatment
group died of accidental trauma on day 9 of exposure.

2. Clinical Signs - No rabbits exhibited obvious treatment-
related abnormalities during the study.

eight and weight in

There were no significant differences in the terminal body
weights and body weight gains of male and female rabbits in
the 100, 400, and 1000 mg/kg treatment groups and the control
groups. Female rabbits in the 1000 mg/kg treatment group did
not gain weight during the first 3 weeks of the experiment: .
however, this group gained weight during the fourth week and
was similar in weight to the contrels at study termination.

At the termination of the experiment, the average weight of
each rabbit in the male control group was 2.4 kg, in the 100
mg/kg treatment group was 2.3 kg, in the 400 mg/kg treatment
group was 2.3 kg, and in the 1000 mg/kg treatment group was
2.4 kg. At the termination of the experiment, the average
weight of each rabbit in the female control group was 2.4 kg,
in the 100 mg/kg treatment group was 2.4 kg, in the 400 mg/kg
treatment group was 2.4 Kg, - and in the 1000 mg/kg treatment
group was 2.4 kg.

Food consumption

In all treatment groups, food consumption was generally
comparable to that of the control group. Daily average food
consumption for the male control group was 48.1-53.6 g/kg/day,
and for the treated groups was 47.8-54.1 g/kg/day. Daily
average food consumption for the female control group was
49.7-52.3 g/kg/day, and for the treated groups was 49.7-54.1

g/kg/day. i
ophthalmoscopic examination

No abnorﬁalities were observed between the treated and control
groups at the termination of the study.

Blood work

1. Hepatoloqy - Female rabbits in the 1000 mg/kg treétment
group exhibited a significant decrease (p <0.05) in the red
blood cell counts compared to that of the coentrol group

(Table 2).
7 7\
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TABLE 2: AVERAGE CONCENTRATION OF ERYTHROCYTES (RBC) IN CONTROL
AND TREATED RABBITS AT STUDY TERMINATION?

- ——— e — .
: Erythrocytes (mil/uL % $D)
Treatment Rate -
(mg/kg) . Males ) Females
- ——  — —___ ————— |
0 5.90 * 0.55 5.89 £ 0.24
100 6.20 + 0.40 - 5,76 £ 0.23
400 " 6.08 % 0.59 5.57 + 0.32
1000 . 5.62 * 0.47 5.37 & 0.36%*
— 2 —

® Dpata extracted from Appendix H, pages 96-97, in the study

report.
* Significantly different (p <0.05) from the
untreated control.

No other significant differences were observed between the
hematology of female rabbits in the 1000 mg/kg treatment
group and the control group, and no significant differences
were observed between the hematology of female rabbits in

the 100 or 400 mg/kg treatment and control groups. No ,
significant differences were cobserved between the hematology
of male rabbits in the 100, 400, or 1000 mg/kKg treatment and
control groups.

ica t - Rabbits of both sexes in the 400 and
1000 mg/kg treatment Qroups exhibited a significant and
concentration-related increases (p <0.05 and <0.01,
respectively) in mean serum cholesterol concentratlons
compared to that of the control group at study termination

" (Table 3). The average glucose concentrations of male

rabbits in the 100, 400, and 1000 mg/kg treatment groups
were 11% lower than those of the control group; the decrease
was significant (p <0.05) only for the 400 mg/Kkg treatment
group and was not correlated with concentration levels.
Female rabbits in the 1000 mg/kg treatment group exhibited a
significant increase (p <0.05, respectively) in the mean
serum alanine aminotransferase (ALT) concentration compared
to that of the control group.
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TABLE 3: AVERAGE SERUM CHOLESTEROL, GLUCOSE, AND ALANINE
AMINOTRANSFERASE (ALT) CONCENTRATIONS IN CONTROL AND TREATED
RABBITS AT STUDY TERMINATION®

‘Grl

" Treatment 'Cholesterol Giucose ‘ ALT
Rate (mg/dL + SD) | (mg/dL * SD) (IU/L + SD)
(mg/kg)

Male
0 58 + 18 143 *+ 16 43 + 15
100 59 + 13 129 + 5 54 + 22
400 93 + 29% 125 + 11% 65 + 35
1000 108 + 9%* 128 + 8 46 + 10
Female
0 67 * 13 134 + 9 39 + 13
100 66 + 21 120 + 8 61 + 17
400 115 + 38% 138 + 16 57 % 27
1000 131 + 33%% 132 + 10 77 £ 14*

® pata extracted from Appendix J, pages 126-129 in the study

report.

* Slgnlflcantly different (p <0.05) from the untreated
control.

** Significantly dlfferent (p <0 01) from the untreated

"control.

No other significant differences were observed between the
clinical blood chemistry of male and female rabbits in the
400 or 1000 mg/kg treatment groups and the control group,
and no significant differences were observed between the
clinical blood chemistry of male and female rabbits in the
100 mg/kg treatment and control groups.

'F. Urinalvais

Repeated Dose Dermal Toxicity (82-~2)

No significant differences were observed between urine from

the treated and control groups at the termination of the
study. '

a atno

1. Organ weidqht - Male and female rabbits in the 400 and 1000

mg/kg treatment groups exhibited significant increases in
average and/or relative liver weights compared to that of

9 | 5?45
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the control group at study termination (Table 4).

TABLE 4: AVERAGE MEAN ABSOLUTE AND RELATIVE LIVER WEIGHTS OF
CONTROL AND TREATED RABBITS AT STUDY TERMINATION®

Treatment Rate Absolute Liver Relative Liver T
(mg/kg) Weight Weight
' (g £ SD) (¥ body wt * SD)
Male T
0 53.6 + 4.1 2.28 £ 0.12
100 55.4 + 4.6 2.38 + 0.12
400 - 61.8 + 6.6 2.80  0.20%%
1000 72.3 = 7.6%* 3.05 + 0.16%%
Female
0 58.3 * 3.5 2.51 £ 0.08
100 57.8 + 6.4 2.46 * 0.24
400 67.8 + 7.1* 2.94 £ 0.)17%*
1000 78.2 £ 6.8%%* 3.38 & 0.34**

* Dpata extracted from Appendix L, pages 168~170, in the study
report.

* Significantly dlfferent (p <0.05) from the untreated
control.

** Significantly different (p <0.01) from the untreated

control.

No other differences in the relative or absolute organ
weights were observed between the rabbits in the 400 and
1000 mg/kg treatment groups and the control groups. No
differences in the relative or absolute organ weights were
observed between the rabbits in the 100 mg/kg treatment
groups and the control groups.

ggggjgpg;nglggx ~ Female rabbits in the 400 and 1000 ng/kg
treatment groups (1/6 and 3/5, respectively) had discolored

' livers compared to that of the control group at study

termination. No pathological differences were observed
between female rabbits in the 100 mg/kg treatment group and
the control group, or between male rabbits in any treatment
group and the control group. Other abnormalities occurred .
randonmly and sporadically in all study groups.

OSCO OLO
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a) Noh-neoplastic - Cytoplasmic vacuolation of the liver
was observed in male and female rabbits in the 400 and 1000
mg/kg treatment groups (Table 5). These changes were
described as being slight to moderately severe in the
females in the 1000 mg/kg treatment group, and minimal or
slight in other affected groups. The cytoplasmic vacuoles
were different sizes, and the affected cells did not exhibit
a consistent lobular pattern.

TABLE 5: INCIDENCE OF CYTOPLASMIC VACUOLATION OF THE LIVERS OF
CONTROL AND TREATED RABBITS AT STUDY TERMINATION®

Affected Animals per Total "
Treatment Rate
(mg/kg) Males ! Females |
0 0/6 0/6
100 0/6 | 0/6
400 : . : 1/6 3/6
1000 4/6 4/5

III.

2 pata extracted from Pathology Report Table IV, pages 249-250, in
the study report.

All other tissue abnormalities occurred randomly and
sporadically in all study groups.

b) Neoplastic - No neoplastic tissue was observed in
rabbits in the treatment and control groups.

DISBCUBBION
Investigator’s Conclusions

The study author concluded that the NOEL of AC 303,630 was -
100 mg/kg for rabbits under the conditions of this study.
The basis of this decision was the increased absolute and/or
relative liver weights, changes in liver morphology, and
increases in serum cholesterol observed in rabbits in the
400 or 1000 mg/kg treatment groups.

Reviewer’s conclusions
Rabbits in the 100 mg/kg treatment groups appeéred to be

unaffected by the test substance. Rabbits of both sexes in
the 400 or 1000 mg/kg treatment groups exhibited significant

i | L g5
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Iv.

and cchcentration-related increases in serum cholesterol,
increased liver weights, and changes in liver morphology.
Male and female rabbits in the 1000 ppm treatment groups
exhibited significant increases in average and relative
liver weights compared to that of the control group at study
termination. Four of the six males had minimal to slight
cytoplasmic vacuolation of the liver; three of five females
had discolored livers, and four of five had slight to
moderately severe cytoplasmic vacuolation of the liver.
Males in the 400 ppm treatment group exhibited a significant
increase in relative liver weights, and one of six had
minimal to slight cytoplasmic vacuolation of the liver.
Females in the 400 mg/kg. treatment group exhibited
significant increases in average and relative liver weights,
one of six had discolored livers, and three of six had
minimal to slight cytoplasmic vacuolation of the liver.

During the study, no rabbits died of treatment-related
causes and none exhibited obvious abnormalities. There were
no significant differences in body weights or body weight -
gains by study termination. No significant, treatment-
related differences other than those mentioned were observed
between rabbits in the treated and contrecl groups.

8tudy deficiencies

No significant deficiencies were noted in this study.

? A
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EPA Reviewer: W. Greear, M.P.H., D.A.B.T. (Jillc, B thess, Date shyfse

Review Section IV, Toxicology Branch I ({7509C)

EPA Secondary Reviewer: M. Copley, D.V.M., D.A.B.Wéﬁé Date 2(2 76

. Review Sec¢tion IV, Toxicology Branch I (7509C) :

DATA EVALUATION RECORD

STUDY PE: Repeated dose dermal toxicity - 28-day rabbit

OPPTS Number: 870.3200 OPP Guideline Number: §g2-2
DP BARCODE: D212558 . SUBMISSION CODE: None
P.C. CODE: 129093 TOX. CHEM. NO.: None
TEST MATERIAL (PURITY): AC 303,630 (Pirate; 33.3% ai)

SYNONYMS: Pyrrole-3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
ethoxymethyl)-5-(trifluoromethyl)

CITATION: Blaszcak, D.L. (1994) A 28-Day Dermal Toxicity
Study with AC 303,630 3SC in Rabbits.
Bio/dynamics, Inc., Mettlers Road, East Millstone,
NJ, 08875-2360. Laboratory Project ID Study 92-
2163. March 18, 1994. MRID 43492832, Unpublished.

SPONSOR: American Cyanamid Company; P.O. Box 400; Prinéeton, NJ,
08543-0400. o . .

EXECUTIVE SUMMARY:

In a repeated dose dermal toxicity study (MRID 43492832), AC
303,630 (Pirate; 33.3% a.i., Lot No. AC 8053-87A) was applied to
the shaved skin of six New Zealand White rabbits/sex/dose at dose
levels of 0, 100, 400, or 1000 mg/kg & hours/day, 5 days/week for

4 weeks.

No treatment-related effects were observed. No animals died

- during the study. There were no significant differences in body
weights or body weight gains by study termination. No treatment-
related effects were observed in hematology, blood chemistry
factors, the eyes, or urinalysis; there were no changes in organ
weight or morphology. The LOEL is >1000 mg/kg for rabbits. The
NOEL is 1000 mg/kg for rabbits.

This subchronic toxicity study is classified acceptable and does
satisfy the quideline requirement for a repeated dose dermal
toxic;ty study (82-2) in rabbits. :

QQﬂEL;AEQE: Signea and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging statements were provided.
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I. MATERIALS AND METHODS
A. MATERIALS:
1. Test Material: AC 303,630 3SC

Description: tan liquid

Lot/Batch #: AC 8053-87A

Purity: 33.3% ai

Stability of compound; "Documentation of the stability of
the test substance prior to study initiation was the
responsibility of the sponsor."

CAS #: Not provided

Structure:

Br CN

Cl

CH OC H
2 2 s

2. Vehicle and/cr positive control: None

3. Test animals: Species: Rabbits
Strain: New Zealand White :
Age and weight at study initiation: approximately 3
months; body weight range of 2.1 to 2.4 kg for males and
2.0 to 2.5 kg for females
Source: Hazleton Research Products, Inc., Denver,
Pennsylvania ,
Housing: Individually housed in elevated stainless
steel, wire mesh cages. ,
‘Diet: Purina Certified Rabbit Chow No. 5325 (High Fiber)
ad libitum ‘
Water: tap water ad libitum
Environmental conditions:
Temperature: 60-74 F (16-23 C)
Humidity: 42-66%
Air Changes: Not specified
Photoperiod: 12 hour light/dark cycle
Acclimation period: Approximately 3 weeks prior to testing

B. STUDRY DESIGN: ,
1. In life dates - Start: 10/21/92 End: 11/17/92
2. Animal assjignment

Of 62 original rabbits (31/sex), 24 rabbits of each sex were

2 R 6??
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selected for use on the basis of pretest ophthalmoscopic
examinations and clinical laboratory data. The selected
rabbits were assigned using a computerized randomization
procedure to the test groups in Table 1 so the body weight
means for each group were comparable.

TABLE 1: STUDY DESIGN®

i Dose to Animals Assigned
Test Group Animal
(mg/kqg) Male Female
============E==
1 Control 0 6 6
'II Low 100 6 6
ITI Mid 400 6 6
IV High 1000 6 6°

3‘

* Dose levels were selected on the basis of the acute
dermal toxicity study. The results of the acute
dermal toxicity study were not reported.

® oOne additional female was used to replace a female
in the 1000 mg/kg treatment group that was found dead
of accidental trauma on day 3. ‘

Pr rati and treatment of anim skin -

Approximately 24 hours before the initial exposure, and
weekly thereafter, the hair of each rabbit was "closely
clipped” from the dorsal surface and sides from scapular to
pelvic area using electric clippers, so that 10-15% of the
body surface was exposed. AC 303,630 was applied directly
to the exposed skin. The treated area was then covered with
a porous gauze dressing, an "impervious material", and
nonirritating tape, and the rabbits were fitted w1th
Elizabethan collars. The rabbits were treated for 6
hours/day on 5 days each week, at approximately the same
time each day. Following each 6-hour exposure, the
dressings were removed from the rabbits and the treated area
"thoroughly cleansed" with soap and water.

Rabbits in the control group were not treated with any
substance, but were wrapped with gauze dressing, "impervious
material"”, and nonirritating tape, and handled as described
for the treated animals.
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s, {5t

The equality of means for data from the treatment groups was
established using Bartlett’s test of homogeneity of
variances. If the variances were found to be equal, the
data were analyzed by standard one-way ANOVA followed by
Dunnett’s t-test. If variances proved to be unequal, the
data were analyzed by the Kruskal-Wallis test followed by
Dunn’s summed rank test. Trends related to the dose level
were analyzed using either standard regression techniques
with a test for trend and lack of fit, or by Jonckheere’s
test for monotonic trend to determine significance.
Bartlett’s test was conducted at the 1%, two-sided risk
level; all other tests were conducted at the 5% and 1%, two-
sided risk levels.

C. METHODS

1.

Observatjions

Animals were observed once each day for signs of mortality,
toxicity, and the presence of dermal irritation. The
rabbits were evaluated once each week for dermal irritation
using the Draize method.

ody W

Animals were weighed-piiorrto the initial treatment, weekly
during treatment, and at study termination following
fasting.

Food consumption and compound intake

Food consumptibn for each animal was determined weekly
beginning 1 week prior to the initial treatment. Mean daily
diet consumption was calculated as g food/kg body
weight/day. : -

(o] am fon

Oophthalmoscopic examinations were conducted on each rabbit

'_prior;to and at the termination of the study.

Blood

Blood was collected from, and hematology and clinical
chemistry studies were performed on all rabbits prior to.
initiation of the study, and on all surviving animals at
study termination. Animals were fasted overnight prior to
the collection of blood from the auricular artery. The
CHECKED (X) parameters were examined in all samples

analyzed.
4 .
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a. Hematology
% —
X ( Hematgerit (HCT)* X 1 Leukocyte differential count*
X i Hemoglobin (HGB)* | Mean corpuscular HGB (MCH)
X 1| Leukocyte count (WBC)* | Mean corpusc. HGB conc. (MCHC)
X i Erythrocyte count (RBC)* Mean corpusc. valume
X 1 Platelet count~ (MCV)Reticulocyte count
Blood clotting measurementa* X  Erythrocyte morphology
(Thromboplastin time)
' {Clotting time)
! {Prothrombin time)
- ——

* Required for repeated dose dermal toxicity studies based on Subdivision F
Guidelines.

b. ¢Clinic mist
T - .
ELECTROLYTES ! OTHER
i

X 1 calcium= X ! Albumin»
X ! Chlorider X Bloocd creatinine*

Magnesium X ! Blood urea nitrogen*
X ! Phosphorus¥* X ! Total cholesterol
X | Potassium* Globulins
X ! Ssodium* X ! Glucosgex*

X ! Total bilirubin
: X Total serum protein (TP)*
ENZYMES ; Triglycerides
. . Serum protein electrophores

X ! Alkaline phosphatase (ALK) :

Cholinesterase (ChE)
X i Creatine phosphokinase
X | Lactic acid dehydrogenase (LDH)
X 1 Serum alanine aminotransferase

(also ALT, SGPT)*
X | Serum aspartate aminotransferase
(also AST, SGOT)*

X | Gamma glutamyl tranasferase (GGT) _

Glutamate dahxdrcgena-e

—

* Required for repeated dose dermal toxicity studies based on Subdivision F
Guidelines. :



Pirate Repeated Dose Dermal Toxicity (82-2)

6. gis*

Urine was collected from fasted animals at the terhination
of the study. The CHECKED (X) parameters were examined.

T z e —— = e —————————————
X EAppearance Glucose

| Volume Ketones

| Specific gravity Bilirubin
X 1 pH Blood
X :Sedimant (microacopic) Nitrate
X | Protein ' Urobkilinogen

—

* Urinalysis is not required for repeated dose dermal toxicity studies.

7. Sacrifice and Pathology

All animals that died during the study, and the remainder
which were sacrificed at the termination of the study were
subjected to gross pathological examination and the CHECKED
(X) tissues were collected for histological examination.

The (XX) organs, in addjtion, were weighed.

] L] ) ]

! DIGESTIVE SYSTEM :CARDIOVASC./HEMAT. ! NEUROLOGIC
Tongue Aorta Brain .
Salivary glands Heart i Periph.nexrve
Esophagus Bone marrow ' Spinal cord (3
Stomach - | Lymph ncdes levels)
Duodenum Spleen Pituitary
Jejunum , Thymus Eyes (optic n.)
Ileum
Cecum .

Colon UROGENITAL GLANDULAR
Rectum ’

XX | Liver*" XX | Kidneys*+ XX | Adrenal gland
Gall bladder Urinary bladder Lacrimal gland
Pancreas XX ¢ Testes*' Mammary gland

’ Epididymides Parathyroids

Prostate Thyroids
RESPIRATORY . Seminal vesicle
‘ Ovaries .
Trachea Uterus OTHER
X 1 Lung* ¢ '
Nose Bane*
Pharynx Skeletal musclex*
Larynx ‘ X Skinw ‘
X 1 All groes lesions
and masses*
i

* Required for repeated dose dermal toxicity studies based on Subdivision

F Guidelines. o
*.Organ weight required in repeated dose dermal toxicity studies.
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II. RESULTS’

A,

B.

Observations

1. Mortality - One male rabbit in the 100 mg/kg treatment
group died of accidental trauma on day 17 of exposure. One
female rabbit in the 1000 mg/kg treatment group died of
accidental trauma on day 3 of exposure.

2. Clinical Sians - Several male and female rabbits in all

treatment groups exhibited mild (barely perceptible to well
formed) erythema during the study. The number of affected
animals and the severity of the erythema increased through
week 2, then decreased by week 3. By week 4, erythema was
observed only in one female in the 400 mg/kg treatment
group. One female in the control group exhibited mild
erythema at week 3. In addition, one female in the 1000
mg/kg treatment group exhibited staining of the anogenital
area on several occasions between days 10 and 22 which was
attributed to dosing trauma. Two females in the 1000 mg/kg
treatment group and one in the 400 mg/kg treatment group
exhibited nasal discharges on days 19-21.

wej a weigh

‘There were no significant differences in the terminal. body

weights and body weight gains of nmale and female rabbits in
the 100, 400, and 1000 mg/Kkg- treatment groups and the control
groups. At the termination of the experiment, the average
weight of male and female rabbits in the treatment and control
groups was 2.3-2. 4 kg.

o s ti

In ali treatment groups, food consumption was generally’
comparable to that of the control group. Daily average food

‘consumption for the male control group was 48.9-53.3 g/kg/day,

and for the treated groups was 48.0-54.2 g/kg/day. Daily
average food consumption for the female control group was
52.1-55.9 g/kg/day, and for the treated groups was 51.1-55.4

g/kq/dayo
m ion

No abnormalities were observed between the treated and control

‘groups at the termlnatlon of the study.

Blood work

1. Hematology - No significant differences were observed
between the hematology of male and female rabbits in the
1000, 400, or 100 mg/kyg treatment and control groups.

7 “fﬁay‘\
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2. Clinjcal Chemistry - Mean blood urea nitrogen and

creatinine concentrations were significantly (p <0.01 and
<0.05, respectively) greater in male rabbits in the 1000
‘mg/kg treatment group compared to that of the control group
(Table 2). These values, however, remained within normal
ranges for rabbits.

TABLE 2: AVERAGE BLOOD UREA NITROGEN AND CREATINE CONCENTRATIONS
IN CONTROL AND TREATED MALE RABBITS AT STUDY

TERMINATION®

Treatment Rate Urea Nitrogen Creatine
(mg/kg) (mg/dL * SD) (mg/dL £ SD)

0 16.7 + 2.1 1.2 £ 0.1

100 18.7 + 1.0 1.1 * 0.1

400 19.0 + 2.3 1.1 = 0.1

1000 21.2 = 1.7** 1.4 * 0.1+

- _——— 1

® pata extracted from Appendix J, pages 134-135, in the study

report.
* Significantly different from the untreated control 'at

the 5% level.
** Significantly dlfferent from the untreated contrel at

the 1% level.

No other significant differences were observed between the
clinical blood chemistry of male rabbits in the 1000 mg/kg
treatment group and the control group. No significant
differences were observed between the clinical blood
chemistry of female rabbits in the 1000 mg/kg treatment
group or male and female rabbits in the 400 and 100 mg/kg
treatment groups and the control groups.

F. Uri sis

No significant differences were observed between urine from
the treated and control groups at the terminatlon of the
study.

G. Sacrifice and Patholoay
‘1. Qrgan weight — No differences in the relative or absolute
organ weights were observed between the rabbits in any
treatment group and the control group.

2. Gross pathology - All macroscopic abnormalities that were
noted occurred randomly and sporadically in all study

| 7
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3.

III.

groups”.

Microscopjic pathology

a) Non-neoplastic - Mild hyperkeratosis was observed in the
treated.skin of three males in the 1000 mg/kg treatment
group and in one male in the 100 mg/kg treatment group.
Mild acanthosis was observed in three males in the 1000
mg/kg treatment group; and mild to severe acanthosis was
ocbserved in one male in the 400 mg/kg treatment group and
two males in the 100 mg/kg treatment group. Hyperkeratosis
and/or acanthosis were observed in one female in the 1000
mg/Kkg treatment group and 2 females in the 100 mg/kg
treatment group. No rabbits in the control group exhibited
either hyperkeratoszs or acanthosis.

All other tissue abnormalities occurred randomly and
sporadically in all study groups. .

b) Neoplastic - No neoplastic tissue was observed in
rabbits in the treatment and control groups.

DISCUSSION
Investigator’s Conclusions

The study author concluded that the NOEL of AC 303,630 was
1000 mg/kg for rabbits under the conditions of thls study.
The basis of this decision was that AC 303,630 produced no
conclusive adverse effects on the rabbits at the highest
dose level (1000 mg/kg) examined.

Reviewer’s Discussion

No treatment-related effects were observed at the 100, 400,
or 1000 mg/kg treatment levels. There were no significant
differences in body weights or body weight gains between the
treated and control rabbits at study termination. No
treatment-related effects were observed in hematology.
Although blood urea nitrogen and creatinine concentrations
increased in male rabbits with increasing dosage levels,
these values remained within normal ranges. There were no

- other significant differences in blood chemistry factors

between the treated and control rabbits. No treatment-
related effects were observed in the eyes, or urine
chemistry; there were no changes in organ weight or

morphology.
Study deficiencies

No significant deficiencies were noted in this study.

9 _ 7(9
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DATA EVALUATION RECORD

STUDY TYPE: One-Year Dietary Neurotoxicity Study in Rats

OPPTS Number: 870.6200 OPP Guideline Number: § 82-7ss’
DP BARCODE: D212558 _ SUBMISSION CODE: None
P.C. CODE: 129093 TOX. CHEM. NO.: None

TEST MATERIAL (PURITY): AC 303,630 (Pirate; 94.5% ai)

SYNONYMS: Pyrrole-3-carbonitrile, 4-bromo-2-(p-chlorophenyl)-1-
ethoxymethyl)=-5=(trifluoromethyl) .

CITATION: Foss, J.A. (1994) A one-year dietary neurotoxicity
study with AC 303,630 in rats. Argus Research
Laboratories; 905 Sheehy Drive; Horsham, PA; 19044.
Argus Research Laboratories, Inc. Number 101-019.
May 10, 1994. MRID 43492833. Unpublished.

SPONSOR: American Cyanamid Company; P.0O. Box 400; Prinéeton, NJ
08543-0400. . : :

EXECUTIVE SUMMARY:

In a one-year dietary neurotoxicity study (MRID 43492833), AC
303,630 (Pirate; 94.5% ai, Lot No. AC 7504-59-A) was administered
in the diet at 0, 60, 300, or 600 ppm (52-week average 0, 2.6,
13.6, or 28.2 mg/kg/day, respectively, for males; 0, 3.4, 18.0,
or 37.4 mg/kg/day, respectively, for females) to Sprague-Dawley
CD BR VAF/Plus rats (25/sex/group) for 52 weeks, followed by a
16-week recovery period during which the remaining rats were fed
the control diet. The rats were evaluated for reactions in
functional observational battery followed by motor activity
measurements 1 week before the test diets were provided; 4, 8,
13, 26, 39, and 52 weeks after the first day of exposure; and 13
weeks after the cessation of treatment. A portion of the rats in
each treatment group were sacrificed for neuropathological
examination following 13 or 52 of exposure, or 16 weeks of
recovery. .

In the 600 ppm dose group, both sexes exhibited statistically
significant decreases in average body weights, body weight gains,
absolute and relative feed consumption, feed efficiency, and

' Although, the sponsor put 83-1la on the cover of the study, the

study only satisfies the 82-~7SS requirement and was not meant to
be a chronic rat study.
c?g |



Pirate l-Year Neurotoxicology Study (82-7SS)

water consymption (males only). Neurohistological examination of
males sacrificed after 13 weeks of exposure revealed myelin
sheath swelling in the spinal nerve roots (5/5), compared to 2/5
in the controls. At 52 weeks, a more generalized myelinopathic
process consisting of vacuolar myelinopathy (6/10), vacuolation
(6/10), and/or mild myelin sheath swelling (9/10), was found.

This process was not associated with myelin or axon degeneratlon
"and was not evident in rats sacrificed after. 16 weeks of
recovery. In the 300 ppm dose group, both sexes exhibited
decreases in average body weights, body weight gains, feed
efficiency, absolute feed consumption (females only) and water
consumption (males only) at various times during the exposure
period and body weight gains were reduced (non-significantly) for
males during recovery. The myelinopathic observations described
in the 600 ppm group males was also found in the 300 ppm group of
rats after 13 and 52 weeks exposure but were less severe and at a
lower incidence. In the 60 ppm dose group rats, minimum nmyelin
sheath swelling was seen in the Gasserian ganglia of one male at
52 weeks and spinal nerve roots of 3/5 males (compared to 2/5
controls) after 13 weeks of exposure. The toxicologic importance
of these findings is equivocal since swelling in the spinal nerve
roots was absent in the 60 ppm group after 52 weeks.
Neuropathological changes were confined to males; females were
not affected. The LOEL is 300 ppm (13.6 mg/kg/day) based on the
presence of myelinopathic alterations in the 300 ppm group male
rats, decreased average body weights, body weight gains, feed
efficiency, absolute feed consumption (females) and water
consumption (males). The NOEL is 60 ppm (2.6 mg/kg/day).

This one-year dietary neurotoxicity study is classified
Acceptable and satisfies the guideline requirement for a
neurotoxicity study (82-7SS) in rats.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data
Confidentiality, and Flagging .statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material: AC 303,630
Description: Tan solid

Lot/Batch #: AC 7504-59-A
Purity: 94.5% ai

Stability of compound: Stable
CAS #: Not prov1ded

Structure: Br CN

2. Vehicle: None F C

7



Pirate l-Year Neurotoxicology Study (82-758%s)

3. Test animals: Species: Rat

Strain: Sprague-Dawley Crl: CD BR VAF/Plus

Age and weight at study initiation: Approximately 8 weeks of
age; males 195-275 g, females 128-184 g

Source: Charles River Breeding Labs., Portage, Michigan

Housing: Individually housed in suspended stainless steel
wire-bottomed cages, ad libitum

Diet: Purina Certified Rodent Diet No. 5002 (Meal)

Water: Tap water deionized using a reverse osmosis membrane,
then chlorinated prior to use, ad libitum

Environmental conditions: Temperature: 70-78 F

Humidity: 40-70% '

Air changes: 10/hour (minimum)

Photoperiod: 12-hour light/l12-hour dark cycle

Acclimation period: 14 days

B. STUDY DESIGN
1. In life dates - Start: 11/18/91 End: 11/23/92
2. Animal assignment
Animals (100/sex) that “appeared to be in good health"lwere
selected for use in the study, then assigned to the test

groups in Table 1 using a computer-generated (welght—
ordered) randomlzatlon.

TABLE 1: STUDY DESIGN.

: Number of Animals Sacrificed at
Ceonec. in Nominal Dose each Interval®
Treatment diet* to Animal

Group (ppm) {mg/kg/day) 13 Weeks 52 Weeks |- 68 Weeks
M F M F | M | F

N '
Cdntrol 0 0 5 5 10 10 10° 5
Low 60 4.5 5 5 5 s | s 5
Mid : 300 22.5 S 5 S S s S
High ‘600 45.0 5 5 10 10 10 5

T

* No information was provided in the report to justify the exposure levels
selected for this study.

* The study was initiated with 25 rats/sex in each test group. Animals
were sacrificed after 13 and 52 weeks of treatment, and after 16 weeks of
posttreatment recovery. .

3. Dosing preparation and analysis

The treated diet was prepared at least once each week or "as

3
,,¥€FD“
CH
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needed" throughout the study period. AC 303,630 was mixed
into small amounts of feed using a Hobart-type mixer, then
the mixtures were blended into sufficient additional feed to
obtain the desired concentrations. The treated feed was
stored at room temperature in sealed plastic containers
until use. The diet available to the rats was replaced "at
least weekly" throughout the study. To confirm the
concentrations of AC 303,630, samples were collected from
each freshly prepared feed and frozen until analysis.

To establish the homogeneity and stability of the treated
feeds prior to the initiation of dosing, batches of feed
were treated with AC 303,630 at 60 or 600 ppm as described.
Four samples (each approximately 200 g} were collected from
each of six locations (the right and left side of the top,
middle, and bottom portions) within each mixture. Two of
the four sets of samples were immediately frozen for later
analysis. The remaining two sets of samples were placed in
standard food containers and stored at room temperature in
the animal room for 7 or 14 days after preparation. The
storage samples were kept frozen until analysis.

Results: ,

Homogeneity Analysis: 97-105% of targeted concentrations

Stability Analysis: 96-108% of the targeted concentrations

Concentration Analysis: 96-110% of the targeted
concentrations at each preparation interval

The analytical data indicated that the mixing procedure was
adequate and that the variance between nominal and actual
dosage to the animals was acceptable.

Parametric data were subjected to Bartlett’s test of
homogeneity to estimate the probability that the dosage
groups had different variances. If Bartlet’s test was
significant, the data were subjected to nonparametric
analyses (Kruskal-Wallis Test, followed by the Dunn’s test)}.
If Bartlett’s test was nonsignificant, the data were
compared using Analysis Of Variance (ANOVA) testing. If the
ANOVA was significant, the groups administered the test
material were compared with the control group using
Dunnett’s Test.

'Data from the motor activity test (repeated measurements

within a session) were analyzed using an ANOVA with Repeated -
Measures. If the group effect was significant, the totals

for the control and treated groups were compared using the
Dunnett’s Test. If the group X block interaction was
significant, an ANOVA was used to evaluate the data at each .
measurement period, and a significant result was followed by

4
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Pirate l1-Year Neurotoxicology Study (82-;135)
a comparison of the dosage groups using the Dunnett’s Test.

FOB measurements having graded or count scores were analyzed
using the Kruskal-Wallis and Dunn’s tests. Clinical
observation incidence data and descriptive and quantal FOB
data were analyzed as contingency tables using the Variance
Test for Homogeneity of the Bionomial Distribution.

5. Validation (Positive Control} Data: Six "positive control"

neurotoxicity studies (#012-014, 012-015, 012-016, 012-
017, 012-022 and 012-031) were conducted between
September 1991 and July 1993) and the results were
summarized in Appendix K of the study report. Brief
summaries of these studies are provided in the Appendix
to this DER. The studies provided adequate demonstration
of the laboratory’s ability to perform
neurobehavicral/neuropathological evaluations.

C. METHQDS:
1. Observations

Animals were inspected each morning for signs of toxicity
and mortality throughout the study. Except for 7 days
during which the animals were not checked for viability, all
animals were also inspected once each afterncon. -

2. Body weight

Animals were weighed pretest on qQay of dosing, once each
week throughout the study, and at study termination.

3. Food consumption

Food consumption for each animal was determined weekly
throughout the study beginning 1 week prior to treatment.

4. Neurobehavioral Studies

Functional Observational Battery (FOB) and Motor Activity =
FOB and motor activity tests were conducted 1 week prior to
treatment; after 4, 8, 13, 26, 39 and 52 weeks of treatment;
and after 13 weeks of recovery. FOB was evaluated before
motor activity. The following were evaluated:
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Home Cade Observations

Piloerection
Posture

Gait

Tremors
Convulsions
Clonic movements
Tonic movements

. Manipulative Observations

Ease of removal from cage
Ease of handling
Respiration

Palpebral closure

Pupil size

Staining (eyes,
oral,anal)

Lacrimation

Salivation

Vocalization

Response Observations
Auditory response
Approach response
Touch response

Pupil response

Pain response

Sacrifice and Pathology

l-Year Neurotoxicology Study (82-7s8)

Open Field Observations

Posture

Gait

Arousal

Stereotypic and bizarre
behavior

Tremors

Convulsions

Circling

Locomotion

Rearing count

Urination

Defecation boluses

Neuromuscular tests
Hindlimb grip strength
Forelimb grip strength
Landing footsplay
Righting reflex

All animals that died and those sacrificed on schedule were
subjected to gross pathological examination. and gross
lesions were examined histologically. Animals selected for
neurohistopathologic examination were anesthetized and
perfused in situ with neutral buffered 10% formalin. The
head, vertebral column, and hindlimbs were dissected to
expose the spinal cord and peripheral nerves and placed in
formalin for 24 hours. The following tissues were dissected
and trimmed for histological processing: .

Gasserian ganglia '

Spinal cord with dorsal root ganglla and nerve roots from
cervical, thoracic and lumbar regions

Sciatic nerve

Tibial nerve

Fibular nerve

Sural nerves

Brain

The central nervous system tissues were embedded in
paraffin, and the peripheral nerves were embedded in glycol

6
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methacrylate. Saggital and coronal sections of the brain,
horizontal and longitudinal sections of the cervical spinal
cord, and cross sections of the thoracic and lumbar cord
were prepared. Cross and longitudinal sections of the
peripheral nerves were also prepared. Sections were stained
with H & E, luxol fast blue, toluidine blue and
Bielschowsky’s technique. :

II. RESULTS

A.

Observations
1. Mortality - No treatment~-related mortality occurred during

the study. Two 60 ppm males were found dead and one was
~ sacrificed moribund; a control male was also sacrificed
mor ibund. '

2. Clinical signs - There were no treatment-related clinical
signs of toxicity observed in this study.

Body weight and weight gain

Tables 2 and 3 summarize mean body weights and weight gains at
selected study intervals. In the 600 ppm dose group, average
body weights were significantly reduced for males on study
days 43-365 and for females on days 36, 43, 57, 64, 85, and 92
of exposure. Body weight gains were significantly reduced for
males on days 1-8, 8-1%, 22-29, 50-57, 78-85, and 92-99 of
exposure and days 1-8 of the recovery period and for females
on days 22-29 of exposure.

‘

' In the 300 ppm dose group, average body weights were

significantly reduced for males on days 29-169,and females on .
days 162-176, 190, 204, 295, and 302 of exposure. Body weight
gains were significantly reduced for males on days 1-8, 8-15,
22-29, 50-57, and 78-85 of exposure and days 1-8 of the

‘recovery period and for females on days 155-162 of exposure.

Ao



Pirate 1-Year Neurotoxicology Study (B2-7SS)
TABLE 2. MEAN BODY WEIGHTS AT SELECTED INTERVALS.?
Males Females
Concentration in Diet (ppm) '
Weeks 0. 60‘ 300 600 o] 60 300 600
1 232.1 231.4 233.2 234.2 || 160.0 158.9 161.23 157.8
4 395.1 351.1 376.6* 381.2 222.6 222.8 217.0 208.7
8 479.9 475.1 451.6* 453.9* '245.8 249.1 239.2 | 230.8*
13 532.9 530.2 S00.5* 501.7+ 300.8 298.8 267.3 | 267.5%*
52 726.4 720.8 664.8 635.2+ 376.5 3gs.s 339.0 353.2
Recovery Groups
1 690.3 724.6 679.7 651.9 " 374.4 384.9 349.9 363.4
16 798.8 764.9 741.3 766.5 | 201.3 411.1 386.5 405.4

* Data obtained from Table B6, pages 128-131; Table C6, pages 421~ 425); Table
D4, pages 670-671; and Table E4, pages 724-72S,

in the study report.

* Significantly different from control, p <0.05.

TABLE 3. MEAN BODY WEIGHT GAINS AT SELECTED INTERVALS.2
='
Males Females ’
Concentration in Diet (ppm)

Weeks 0 60 100 600 0 60 300 600
- e ——————-1 e ——
1-4 163.0 159.7 143.4* 147.0* 62.6 63.9 55.7 50.9%
1-8 247.8 243.7 | 218.6% 219.7* 85.8 90.2 |. 77.9 73.0
1-13 300.8 298.8 267.3 267.5% || 105.0 111.1 97.1 91.0
1-52 1 492.5 488.4 433.4 | 400.3*%» 215.3 228.7 | 177.4 | 194.2
.52-68 98.4 67.5 71.7 126.6" 23.6| 24.8 | 32.2 47.6

* Data obtained from Table B7, pages 132-135; Table C7, pages 425-428; Table

- DS, pages 672~ -673; and Table ES, pages 726-727, in the study report.
* Significantly different from control, p <0.05.
** Significantly different from control, p <0.01.

C.

In the 600 ppm dose group,

Food ngggmgtion and Feed Efficiency

absolute feed consumption means

(g/day) were statistically 51gn1f1cant1y decreased in males on
‘days 1-8 of the exposure period and in females on days 1-29 of
the exposure. Relative feed consumptlon means (g/kg/day) were

statlstlcally significantly decreased in males on days 1-8 and
in females on days 8-15 of the exposure and recovery periods.

Overall mean feed efficiency values were statistically
significantly decreased in males (4.3% compared to 5.3% for

8
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Pirate . 1-Year Neurotoxicology Study (82-738)

controls) and for females on days 22-29 of the exposure
period.

In the 300 ppm dose group, absolute feed consumption means
were statistically significantly decreased in females on days
22-29, 92-99 and 106-113, but overall food consumption was
51m11ar to control consumptlon

D. Test Article Intake

Average dosages of test article consumed during the highest
week of exposure {week 1) and throughout the one-year exposure
period are summarized in Table 4.

TABLE 4: TEST ARTICLE INTAKE.?

Treatment Week 1 : Study Average
Groug_ Males Females Males J Females
60 ppm 5.8 6.2 .| 2.6 3.4
300 ppm 28.4 29.6 13.6 18.0
600 ppm 55.1 58.3 28.2 37.4

2 pata obtained from Table Bl, pages 83-86, and
Table Cl1, page 376-379, 1n the study report.

E. Neurotoxicity

There were no biologically significant treatment-related
indications of neurotoxicity seen in this study, based on
evaluation of all of the listed FOB parameters.

F. Sacrifice an atholo

AG;ogs pathology - There were no biologically significant
treatment-related gross pathologlcal lesions seen 1n this
study.

Microgcopic pathology - After 13 weeks of test article
administration, 5/5 males in the 600 ppm treatment group had
scatﬁpred individual and clusters of nerve fibers within the
spinal nerve roots with a greater than “"background" degree
" of myelin sheath swelling (grade minimal for 1 male and mild
for the remaining 4 male rats). Myelin sheath degeneration
was not present and the axons of the affected nerve fibers
were intact. Minimal degrees of myelin sheath swelling were
also present in 3 males each in the 300 and 60 ppm dose
groups, in 5 males in the 600 ppm group and in 2 control
males. After 52 weeks of test article administration,
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minimal to mild degrees of myelin sheath swelling were seen
in the spinal nerve roots of 9/10 600 ppm males (mild grade
for 7/9 of these rats) and 4/5 males at 300 ppm and in the
sciatic nerve of 4/10 males in the 600 ppm group. - In
addition, vacuolar myelinopathy was found to be prominent
within many white matter tracts of the brain (anterior
commissure, cerebral peduncle, cerebral white matter,
pyramids, corpus callosum, internal and external capsules,
olfactory tract, olfactory bulb, fimbria, optic nerve
(chiasm), stria medullaris, globus pallidus and cervical
spinal cord.) in 600 ppm males. In most of the affected
rats, sections of the spinal cord (particularly the deep
portions of the dorsal funiculus) were inveolved. This
vacuolar myelinopathy was similar to myelin sheath swelling
but more generalized and of greater severity. However, it
was not associated with myelin or axon degeneration and was
found to be reversible. Focal vacuolation primarily in non-
myelinated areas (neuropil)or areas of low myelination was
increased in the hippocampus, fornix, and cerebral white
matter of males at 600 ppm. These vacuoles are not as large
as in vacuolar myelinopathy, were not widespread or well
defined. Significant histopathologic lesions seen in the
nervous system of male rats are summarized in Table 5.

10
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TABLE 5. SUMMARY OF NEUROPATHOLOGICAL FINDINGS IN MALE RATS.2

Concentration in Diet ppm)l Grade of
Lesion/Site Legion
] 8] 60 300 . 600 ‘
13 Weeks
Number examined ' 5 -5 5 5 -
Myelin Sheath Swelling -
Spinal Nerve Roots 2 3 3 5 (1,4,0,0,0)
52 Weeks
Number examined i0 5 S 10
Vacuolar Myelinopafhy
Antericr Commissure 0 o] 1 Frx {3,0,3,0,1)
Cerebral Peduncle 0 Q 2 gx* {0,1,3,3,1)
Cerebral White Matter Q o 3 5* (3,1,1,0,0)
Pyramids 0 0 1 grx (0,4,1,2,1)
Corpus Callosum 0 0 1 Trw (1,1,4,0,1)
Internal Capsule 0 0 1 B¥x {(1,3,2,1,1)
External Capsule 0 0 1 Ewx (2,3,0,1,0)
Olfactory Tract o 0 0 S# {2,2,0,1,0)
Fimbria 0 0 1 Tex (2,1,3,1,9)
Optic Nerve (Chiasm) - Q 0 1 Trx {0,3,2,2,0)
Stria Medullaris 8] 0 1 Gxn (1,2,2,1,0)
Globus Pallidus 0] o 0 4 {0,0,2,2,0)
Olfactory Bulb 0 0 1 S* {(1,3,0,1,0)
Spinal Cord, Cervical 0 0 1 Trx {1,2,3,1,0)
Vacuolation ’
‘Hippocampus 9] 0 0 Grx (1,4,1,0,0)
Cerebral White Matter 0 0 1 3 (1,2,0,0,0)
Fornix 0 o] 1 4% (1,3,0,0,0)
Myelin Sheath Swelling ‘
Spinal Nerve Roots 1 ) 4% Qxw (2,7,0,0,0)
Sciatic Nerve 4] g 0 4* (1,3,0,0,0)}
Pons 0 o 1 2 - (2,0,0,0,0)
Spinal Cord, Thor. 0 o 0 2 (2,0,0,0,0)

* Data were cbtained from Appendix J, Tables 1 and 3, pages 951-978, in the
study report.

®* The numbers in parentheses (_, , , , ) represent the numbers of high-dose
males with lesion grades of minimum, mild, moderate, marked, or severe,
regpectively. :

* Significantly different from contreol, p<0.0S.

*% Significantly different from control, p<0.01l.

No significant neuropathological findings were observed in
dosed females. At 13 weeks, 1/5 control and 1/5 females at
600 ppm had minimal spinal root nerve myelin sheath swelling;
at 52 weeks 1/10 control and 2/10 high~dose females had the
same finding. Minimum myelin sheath swelling was also seen in

11
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control and 600 ppm females in the cervical spinal cord
(3/10,5/10), the Gasserian ganglia (5/10,4/10) and sciatic
nerve (3/10,1/10). No vacuolar myelinopathy was reported for
females. Minimum vacuoclation was seen in the hypothalamus of
2/10 600 ppm females and in the cerebellar white matter of
1/10 control and 2/10 600 ppm females. Minimal myelin
degeneration was found in the cervical spinal cord, Gasserian
ganglia, sciatic, tibkial, pons and sural nerves of 5, 2, 3, 1,
1 and 1 controls, respectively, compared to 5, 0, 1, 0, 1 and
1 600 ppm females, respectively. No degeneration was reported
in any females at 60 or 300 ppm.

ITI. DISCUSSION

A-

Iv.

IH!ESTIGAIOR'S CONCLUSTONS

The study author concluded the NOEL was 60 ppm, because male
and female rats in the 300 and 600 ppm had reduced body
weights and reduced feed consumption, and male rats were
found to have myelinopathic alterations in the central
nervous system. After a l16-week recovery period, the
myelinopathic alterations were found to be "completely
reversible” and the body weights converged with the
controls.

REVIEWER’S DISCUSSION

Results of this study indicated that the test article had no.
significant adverse effects on the FOB and Motor Activity
tests for neurotoxicity. However, histopathologic lesions
were noted with dose-related incidences in test article
treated males after both 13 and 52 weeks. It is possible
that the histologic lesions were not severe enocugh to elicit
functional changes in the FOB testing. The reviewing ‘
pathologist considered ‘a minimum grade of myelin sheath
swelling - to be a normal background alteration or possibly
~an artefact. None of the rats had a grade above mild.

STUDY DEFICIENCIES

No major study deficiencies were identified.

12
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APPEND_IX = POSITIVE CONTROL STUDIES, ARGUS LABORATORIES

The following positive control (validation) studies were
summarized in Appendix K of the study report (MRID 43492833).
These studies were conducted between September, 1991 and July,
1993. Experimental details and results were presented but a
discussion of the results was not included in these reports.

Overall, the studies showed detection of expected effects from
the known neurotoxicants that were tested. Some variation in
incidence or occurrence of certain findings is noted in studies
testing the same chemical but these may be due to experimental
variation, slight differences in timing of observations relative
to peak effect or differences in.vehicle used. However, in
general, appropriate findings were reported. Interobserver
reliability showed relatively consistent findings.

Protocol 012-014: Neurotoxicity Evaluation of Positive control

Substances in Crl:CD® VAF/Plus® Rats. This study evaluated
functional observational battery (FOB) parameters and motor
activity levels in male and female rats treated with known
heurotoxicants. Four rats/sex/group were treated with one of the
following compounds: (1) acrylamide, 40 mg/kg/day
intraperitoneally in 1 ml/kg 0.9% saline for 9 consecutive days.
FOB conducted on day 7 and 4 days after the last dosage; (2)
IDPN, 200 mg/kg intraperitoneally in 1 ml/kg 0.9% saline for 3
consecutive days. FOB conducted 4 and 10 days after the last
dosage; (3) carbaryl, 75 mg/kg once hy gavage in 5 ml/kg corn
oil. FOB conducted 1 hr post-dosing; (4) DDT, 75 mg/kg once by
gavage in 5 ml/kg corn oil. FOB conducted 5% hrs post-dosing;
(5) triadimefon, 200 mg/kg by gavage in 5 ml/kg corn oil. FOB
conducted 2 hrs post-dosing. In addition, two vehicle control
groups were given 1 ml/kg 0.9% saline by intraperitoneal
injection or 5 ml/kg corn oil by gavage. Motor activity testing
apparently followed the FOB evaluation for each group.
Neuropathology evaluations were also performed for animals
exposed to acrylamide and to IDPN.

Rats treated with acrylamide showed decreased rearing,
increased reaction to handling/removal, exaggerated movements
(limbs splayed) which increased in severity with time, whole body
tremors/spasms, drooping eyelids and increased landing foot splay
which was more pronounced with time (at 4 days post-dosing, 86%
greater than controls). At 4 days post-dosing, animals also
showed abnormal respiration, uncoordinated air righting response
and decreased response to visual stimulus. Forelimb grip
strength was lower than controls but not significantly (35% and
30%, males and females) and although hindlimb grip strength was
lower in females {34%), no decrease was observed in males. Motor
activity was decreased in treated animals (more pronounced with
time: at day 4 post-dosing, 58% and 53% less than controls, males
and females). Microscopic evaluation revealed degeneration of
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the sciatic. nerve (minimal to moderate} and its branches in 2
rats.

Rats treated with IDPN showed stereotyped/bizarre behavior,
ataxia (slight), and impaired air righting response. Head
bobbing and retropulsion were reported in the daily c¢linical
observations. - At the second testing period, non-significant
decreases in forelimb grip strength (30%, males and 20%, females)
and increased landing foot splay (29%) were also observed. Motor
activity was slightly but not significantly lower in treated
animals (21%-27% less than controls). Mitroscopic evaluation
revealed localized axonal swellings within the dorsal root
ganglia and adjacent spinal nerve roots, and in the trigeminal
nerve fibers adjacent to the Gasserian ganglia in two animals,
although the lesions within one of these animals were not of
sufficient occurrence/severity to definitively ascribe them to

treatment.

Rats treated with DDT showed whole body tremors (and 1 animal
had twitches/tremors of the limbs), increased rearing (females
only). Decreases in forelimb grip strength in females (18%) and
hindlimb grip strength in males (19%) were not significant.
Motor activity was slightly higher in both sexes (~20% less than
controels) but not significantly.

Rats exposed to carbaryl showed whole body and/or limb
twitches/tremors, increased urine pools, spastic (tip-toe) or
duck-walk gait (moderate severity), excess lacrimation and
salivation, decreased tail-pinch response, impaired air righting
response and impaired visual placing response. A decrease in
forelimb grip strength in females (25%) was not significant.
Motor activity was sharply lower in males and females (69% and
-78% less than controls, respectively).

Rats exposed to triadimefon showed increased rearing
(females), but no other effects in the FOB. Motor activity was
significantly higher in treated animals (265% and 341% greater
than controls, males and females) due to sustained activity
throughcut the session.

Rats evaluated pretreatment showed normal FOB profiles.

‘Progocol 012-015: Neurotoxicity Evaluation of DDT in Cri:CD®BR

VAF/Plus® Rats. This study evaluated the effects of DDT on FOB
parameters at pretest and for 2 days following dosing. Four
rats/sex/group were dosed once by gavage with vehicle only (corn
0il) or 75 mg DDT/kg (dose volume was 1 mL/kg, reduced from
protocol 012-014 due to minimal effects observed at higher dosing

~ volume) .

Treated animals showed numerous effects in the FOB, including
unusual behavior, whole body tremors/spasms, decreased number of
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Pirate l-Year Neurotoxicology Study (82-755)
rears, incréased level of arousal, lack of tail pinch response,
decreased forelimb grip strength in males (28% less than
controls) and increased landing foot splay (27% greater than
controls). Two deaths occurred in males on day 1 (day of

dosing).

Protocol 012-016: otor Activit valuation in Crl:CDEBR

VAF/Plus® Rats Administered Chlorpromazine and d-amphetamine
(Positive Control sStudy). This study evaluated the effects of

chlorpromazine and d-amphetamine on motor activity following a
single intravenous dose in 0.9% saline (1 ml/kg). Fifteen
rats/sex/group were administered vehicle only (0.9% saline),
chlorpromazine at 1, 2 or 4 mg/kg or d-amphetamine sulfate at
0.5, 1.0 or 4 mg/kg. Motor activity was measured for 2 hrs
beginning about 70 minutes post-dosing.

Rats treated with chlorpromazine showed dose-dependent
decreases in total motor activity (males -~ 19%, 41% and 51% less
than controls; females - 26%, 41% and 59% less than controls), as
well as time spent in movement. Decreases were generally most
pronounced during the first hour of testing.

Rats treated with d-amphetamine sulfate showed increased total
motor activity that was dose-dependent at low and mid dose, but
not at the high dose (males ~ 154%, 246% and 136% greater than
controls; females - 270%, 364% and 203% greater than controls).
Time spent in movement was also increased. Activities during the
initial 10 to 20-minute intervals were similar in all groups but
higher activity was sustained throughout the rest of the testing

period in treated animals.

Protocol 012-017: Neurotoxicity Evaluation of Positive Control
Substances in Crl:CD®BR VAF/Plus® Rats. This study evaluated the

effects of acrylamide, DDT, IDPN and d-amphetamine on FOB
parameters. Four rats/sex/group were treated with one of the
following: (1) acrylamide, 40 mg/kg/day intraperitoneally in
0.9% saline, 1 ml/kg, 9 dosages. FOB conducted on day 7 and on
days 4 and 12 after the last dose; (2) IDPN, 200 mg/kg/day
intraperitoneally in 0.9% saline, 1 ml/kg, 3 dosages. FOB
conducted 4 and 10 days after the last dose; (3) carbaryl, 200
mg/kg by single gavage dose in 0.5% methylcellulose, 5 ml/kg
(dose was intended to be 40 mg/kg but concentration of dosing
solution was accidentally 40 mg/mlL instead of 8 mg/mL). FOB
conducted 1 hr post-dosing; (4) DDT, 75 mg/kg by single gavage
dose in corn cil, 1 ml/kg. FOB conducted 5% hrs post-dosing; or
(5) d-amphetamine, 4.0 mg/kg administered once by intraperitoneal
injection in 0.9% saline, 1 ml/kg. FOB conducted 1 hr post-
dosing. In addition, 2 vehicle control groups (1 ml/kg 0.9%
saline, intraperitoneal injection and 5 ml/kg 0.5%
methylcelliulose, gavage) were evaluated.

Rats treated with acrylamide showed decreased rearing,
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increased reaction to handling, ataxia or exaggerated movement
(splayed limbs) of increasing severity with time, twitches or
tremors in limbs, increased landing foot splay, which increased
with time (at day 12 post-dosing, 112% greater than controls),
and in females, decreased forelimb grip strength (24% less than
controls). At the day 4 and 12 post-dosing evaluations, abnormal
respiration and impaired air righting response were also
observed.

Rats treated with IDPN showed stereotyped or bizarre behavior,
ataxia or exaggerated movement (slight to moderate; increasing
severity with time), twitches or tremors in limbs, whole body
tremors and impaired air righting reflex. Males showed non-
significant decrease in forelimb grip strength at day 4 post-
dosing (27% less than controls; 19% at day 10 post-dosing). 1In
addition, at 10 days post-dosing, increased landing foot splay
(45% greater than controls) was observed. . :

Rats treated with carbaryl showed decreased rearing,
twitches/tremors in limbs (1 animal had whole body tremors),
ataxia or exaggerated movement (slight), excess salivation and
lacrimation, no pupillary response, impaired air righting
response, abnormal respiration and decreased reaction to tactlle
stimulus and tail pinch. Urine/fecal staining was observed in 1

animal.

Rats treated with DDT showed unusual behavior, whole body and
limb tremors/spasms, increased reaction to handling, decreased
rearing, increased level of arousal Lsudden startle), ataxia
(slight to severe), and 1. animal attacked in reaction to audltory

stimulus testing.

Rats treated with d-amphetamine showed unusual/stereotyped
behavior, whole body tremors or spasms, increased rearing,
piloerection, increased reaction to handling and removal {tense)
and to tail pinch, and spastic or exaggerated movement (slight).

Protocol 012~-022: Neurotoxicity Evaluation of Carbaryl in
Crl:CD®BR VAF/Plus® Rats. This study evaluated the effects of

carbaryl on FOB parameters at two dose levels (evaluated pretest
and 1 hr post-dosing)-. Four rats/sex/group were dosed once by
gavage with vehicle only (0.5% methylcellulose, agqueous), or 40
or 200 mg carbaryl/kg.

Treated animals showed a dose-related increase in the
occurrence of symptoms typical of cholinesterase inhibition,
including excessive salivation, lacrimation, limb
tremors/twitches (1 animal had whole body tremors), decreased
number of rears, sluggishness, abnormal respiration and ataxia
(slight to severe; more severe at higher dose). Reduced reaction
to visual and tactile stimuli, no reaction to tail pinch,
impaired visual placing response, impaired righting response and
unusual behavior were also observed. Urine and feces staining
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was observed at 40 mg/kg. Animals evaluated pretreatment showed
normal FOB profiles.

Protocol 012-031: Neurotoxicity Evaluatjion of Positive Control
Substances in Crl:CD®BR VAF/PLUS® Rats. This study evaluated the

effects of several known neurotoxic compounds on FOB parameters.
Four rats/sex/group were treated with one of the following: (1)
‘acrylamide, 45 mg/kg/day intraperitoneally in 0.9% saline, 1
ml/kg, 10 dosages. FOB conducted on day 8 and 4 days after the
last dose; (2) IDPN, 250 mg/kg/day intraperitoneally in 0.9%
saline, 1 ml/Kg, 4 dosages. FOB conducted 4 and 10 days after
the last dose; (3) carbaryl, 40 mg/kg by single gavage dose in
0.5% carboxymethylcellulose, S ml/kg. . FOB conducted 1 hr post-
dosing; (4) DDT, 75 mg/kg by single gavage dose in 0.5%
carboxymethylcellulose, 5 ml/kg. FOB conducted 5% hrs post-
dosing; or (5) d-amphetamine, 4.0 mg/kg administered once by
intraperitoneal injection in 0.9% saline, 1 ml/kg. FOB conducted
1 hr post-dosing. 1In addition, 2 vehicle control groups (1 ml/kg
0.9% saline, intraperitoneal injection and 5 ml/kg 0.5%
carboxymethylcellulose, gavage) were evaluated.

Rats treated with acrylamide showed peripheral nerve toxicity
that increased in severity and incidence between days 8 and 14.
Parameters affected included decreased number of rears, ataxia
progressing to splayed gait, abnormal gait of increasing severity
with time, impaired air righting response, increased landing foot
splay (32% greater than controls, day 14) and decreased- fore- and
hind-limb grip strength (forelimb 31% and 36% less than controls,
males and females; hindlimb 40% and 49%, males and females, day
14). One male was sacrificed moribund on day 9.

Rats treated with IDPN showed bizarre behavior including head
bobbing reported in the clinical observations, slight ataxia,
uncoordinated air righting response, decreased auditory response
and increased landing foot splay (23% greater than controls at
day 14). - _

Rats treated with carbaryl showed decreaséd'rearing, slight _
ataxia, possible salivation and lacrimation (only 1 animal each
affected), reduced tactile and tail pinch responses and impaired
righting reflex.

Rats treated with DDT showed unusual behavior, whole body
tremors/spasms, decreased rearing, slight ataxia, lacrimation and
reduced tactile reaction. :

Rats treated with d-amphetamine showed increased reafing and
one animal had a more energetic tail pinch reaction than normal.

Rats tested pretreatment showed normal FOB profiles.
Examination of Interobserver Reliabilit rotocol 012-014). A
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comparison.of the observations made by each of two observers in
the FOB of validation study Protocol 012-104 was performed. The
two observers also performed the FOB evaluations in the 1l-year
study on Pirate. A total of 30 parameters were compared (several
parameters including reaction to handling, pupillary response,
grip strength, landing foot splay, rears, reaction to removal,
home cage behavior, body weight and open field
behavioral/postural alterations were not compared). The
comparison showed good agreement between the two observers, with
a median percentage agreement of 96% (range 74% to 100%).

validation of Neuropatholoqgy. A section describing the

experience of the veterinary neuropathologist for these studies,
Dr. Robert Garnan, was provided.
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