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SUBJECT: Arsenal (Imazapyr) FAP#8H5547/8HS548 -~ Imazapyr
in/on Palm 0il and Refined Sugar - Submission of
Chronic Toxicology Studies: A 2~Generation Rat
Reproduction Study, a 2-Year Rat Combined Chron.c
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Oncogenicity Study, and a l-Year Dog Chronic Feeding
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Caswell No.: 221G
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FROM: William Dykstra, Reviewer Eé ’ /
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TO: Robert J. Taylor, PM 25
Fungicide-Herbicide Branch ////
Registration Division (H7505C) y
) . 1</ 7,
THRU. Roger Gardner, Acting Section Head ‘ C767/ /
Review Section I 49
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Petitioner/Registrant: American Cyanamid

Requested Action

Review chronic toxicology studies submitted in s
food additvive tolerances for palm oil (8HS547) anc reli
sugar (8H5548).
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Conclusions and Recommendations,

1.

2.

For the l-year dog study, the NOEL is 10,0C0 ppm (HDT)
and the study is acceptable as Guideline data.

With respect to the 2-generation rat =eprocuction
study, the NOEL is 10,000 ppm (HDT) amd the study
is acceptable as Guideline data.

With respect to the 18-month mouse oncogenicity

study, historical control data are reguireé to
establish a NOEL for pulmonary edema, a non—necplastic
lesion, in female mice. Additionally, a more detailed
description of subscapular adrenal gland "ces11 Teaction®
is required.

The oncogenic potential is negative un to 10,000 ppm
(HDT) which is also the MTD for the s=udy.

The study is classified as Core—-Suppl=mentary waich
can be upgraded after review of the nistor:-cal
control data and the establishment of a NOEL fecr
non~-neoplastic lesions (pulmonary edema in female
mice).

With respect to the 2-year rat study, addizional
information is required. The registr=nt is recuired
to submit complete statistical analys=s (utilizing
survival analyses) for female adrenal medullary
neoplasms and male brain neoplasms.

The issue of thyroid C-cell carcinomz is r=solw=2d.

There were no compound-related toxic =ffec:ts ir malsz
food consumption, body weight, clinical patholcgy,
organ weights, and non—neoplastic lesions. There was
a slight dose-related cdecrease in survival of nhigh-
dose male rats, but not female rats.

There were no compound-related toxic =2ffecz=s i~ female
rats with respect to body weight ané Zood zonsumpticn
(although food efficiency in Zemale rzats szowed a
marginal toxic effect). Additionally thers wers no
compound-related toxic effects in cliaical patzoslogy
and organ weights.

The NOEL for non-neoplastic lessions in female rz2ts is
the mid—-dose of 5000 ppm. The LEL is the nigh-Zose of
10,000 ppm and the effects are an increasel incidence
of extramedullary hematopoiesis in tze= splzen znd
B-squamous cysts in the thyrecid. Borza of zhese lesions
are not considered life-threatening.
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The study is classified as Core-Supplementary which can
be upgraded after review of additional data. The registrant
needs to submit information relevant to the consideration of
the MTD for this study. If it is concluded that the oncogenic
potential is negative, the establishment of an MTD is needed
to upgrade the study to an acceptable classiZication.
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The NOEL is 10,000 ppm (HDT).
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Review:

One-Year Dietary Toxicity Study in Purebred Beagle Dogs with

AC 253,997 (Tegeris Laboratories Project No. 86002; May 29, 1987).

A.

Materials:

1. Test Material - AC 243,997; Purity: 99.5%; Lot No.
AC 4366—-62; white powder.

2. Animals - 56 purebred beagle dogs (28 male and 28 female)
were received from Laboratory Research Enterprises, Inc.,
Kalamazoo, MI. Upon arrival, the dogs were examined and
found to be healthy. They were injected with Iron Dextran.
All dogs received a fecal examination for ova and parasites
and were found to be negative. The dogs were quarantined
for 2 weeks, observed daily, and at the end of the quaran-
tine, all dogs found healthy were placed on test. The
dogs were approximately 5 to 6 months of age at initiation
of dosing. Dogs were fed 400 g of Purina Certified
Canine Chow, 5007 Meal. Males and females were housed in
two rooms at 22 + 3 °C, 30 to 70 percent humidity, and
with fluorescent lighting on aoproximately a 12-hour
light/dark cycle. The animals were housed individually.

Study Design:

Randomized groups of six male and six female purebred
beagle dogs were fed dietary levels of 0 (control), 1000,
5000, and 10,000 ppm of the test material for 1 vear as shown
below:

1. Animal Assignment

Main Study
Dose in 12 Months

Test Group Diet (ppm) Male Female
1 Control 0 6 6
2 Low (LDT) 1000 6 6
3 Mid (MDT) 5000 6 6
4 9igh (HDT) 10,000 6 6
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Diet Preparation - Diet was prepared weekly and stored at
room temperature. Samples of treated food were analyzed
for stability and concentration at weekly intervals.

Resulits - Initial samples of diet were analyzed for
homogereity at the top, middle, and bottom of the orepared
feed. Concentrations of AC 243,997 from the 1000 ppm
batch ranged from 927 to 959 ppm with a mean of 943 ppm.
Initial samples at 10,000 opm ranged from 8982 to 9891

ppm with a mean of 9275 ppm. It was concluded that the
mixing of the diet was acceptable.

With respect to stability, AC 243,997 concentrations in
the diet after 1 and 24 hours 1n exposed feeders and
after 7 and 24 days in lidded, opaque plastic pails were
957, 985, 940, and 974 ppm (range of 94.0 to 98.5%) for
the 1000 ppm batch. At 10,000 ppm, the concentrations
were 9638, 9371, 9560 and 10,500 ppm (range of 93.7 to
105.0%). It was concluded that stabilty was adequate.
With respect to concentrations of AC 243,997 in weskly
caniae diets for 52 weeks, it was found that control
diets were free of technical. At 1000 ppm, assays averaged
98.8 percent of nominal levels. At 5000 ppm, assays
averaged 98.6 percent of nominal. At 1000 ppm, assays
averaged 97.3 percent of nominal concentrations. It was
concluded that AC 243,997 was stable in the diet during
the S52-week study.

Animals received food (Purina-Certified Canine Chow) and
water ad libitum.

Statistics - The following procedures were utilized in
analyzing the numerical data: ANOVA using t-test Zor
various comparisons and if means were significant,
Dunnett's t-test at the 95 percent confidence limits.

The following parameters were subject to this analysis:

mean body weight data, mean feed consumption data, mean

values for hematology and clinical chemistries, and mean
organ weight, organ-to-body weight ratios, and organ-~-to-
brain weight ratiocs.

Quality assurance was performed and signed by the QA
officer.
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Z. Methods and Results:

1.

Observations - Animals were inspected twice daily for

signs of toxicity and mortality and a detailed observation
was conducted weekly.

Results - There were no deaths and no compound-related
toxic signs.

With respect to female dogs, there were four control
animals, five low-dose animals, four mid-dose animals,
and three high-dose animals with clinical signs reported.
The most common clinical signs were alopecia, lesions
{cuts and abrasions), and wart-like masses. Female dog
42446 of the high dose at week 9 had a light brown mucoid
material found in feces with blooé.

With respect t2 male dogs, there were five control animals,
two low-dose znimals, three mid-dose animals, and two
high-dose animals that were reported with clinical signs.
Three control male dogs and one mii-Zose dog had white
mucoid materizl in feces. One miZ-dcse dog (%#2435) had
excessive salivation and one high-dcse dog had a prolapsed
penis.

The most commen clinical signs in a2ll groups were alopecia
and lesions {cuts and abrasions).

Body Weight - T“he animals were weizhed weekly for the
duration of the study.

Results - Treated male dogs had atout 3 to 14 percent
higher body weight gains in compariscn to control male
dogs during the study. For males, the mean body weights
at initiation of the study were .27, 7.50, 7.55, and
7.47 kg for the control, low-, miZ-, and high-dose groups,
respectively. At week 26 of the study, the mean body
weights were 12.65, 11.97, 11.22, and 12.18 kg for the
control, low-=, mid-, and high-dose groups, respectively.
At week 32, the mean body weights were 10.85, 12.17,
11.80, and 12.42 kg for the contrcl, low-, mid-, and
high-dose grouops, respectively.

Although the zody weights of treatsd male dogs were
higher than controls, this finding is not considered
toxicologicallv significant. The Increase in body
weight cain at the high-dose was 2ssentially due to
male dog #2442 which weighed 14.5 xc on week 26, 15.4 kg
at week 40, an< 16.0 kg at week 52. In comparison, the
other high-dose dogs had weight changes comparable to
controls.

—4.— 317 7



Female dogs at the high dose showed hody weight gain
decreases ranging from 7 to 12 percent in comparison to
controls, although the differences were not statistically
significant. However, the decreases in body weight for
the high-dose females are not considered a compound-related
toxic effect but are considered due to decreased food
consumption (see below).

Body weight gain was comparable between control and
mid-dose female dogs and slightly decreased (5 to 7%) in
low-dose dogs in comparison tc controls.

Therefore, the NOEL for body weight gain for male and
female dogs is the high-dose cf 10,000 ppm.

Food Consumption - Individual feed consumption was recorded
daily and summarized on a weekly basis as mean daily feed
consumption (g/dog/day}.

Results -~ With respect to male dogs, treated qroups showed
7 to 12 percent increases in feed consumption in comparison
to controls. The increased mean food consumption values
were statistically significant on several occasions for

the treated male dogs in comparison to controls. However,
the increases in food consumption were not dose-related,
since low-dose dogs haé the greatest increases followed

for the most part -y high-dose dogs and then mid-dose dogs.
Additionally, increased food consumption is not considered
a toxic effect.

rood consumption in high-dose Zemale Zogs was decreased
8 to 14 cercent in comparison <o controls up to week 26.
Following week 26, “he food ccnasumpticn ::. high-dose
female dogs exceeded the contr-ls, were similar to con-
trols or showed a 3 to 6 percent decrease in comparison
to controls. The decreases in food consumption at the
high-dose is not consicdered a Zoxic effect, but is due
tc a decrease in diet palatability durinrg the first 6
months. Food consumption between control and low- and
mid-dose female dogs was generally simil:zr.

The NOEL for food consumption In male and female dogs is
10,000 ppm (HDT).
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Ophthalmalogical Examinations were performed on all animals

at pretest, 6 months, and at 1 vear.

Results - At pretest, ocular examinations were conducted
by L.F. Rubin. There were no compound-related ocular
effects.

At 6 months, an ocular examination was conducted by S.
Koch. Results show a granuloma in male control dog
$2409, corneal scar in low-dose male dog #2423, and
perinuclear rings in the lens of both eves of high-dose
male #2447.

At termination, a 12-month ocular examination was conducted
by S. Koch. Results show that fullness to the optic nerve
was observed in high-dose female #2440.

There were no compound-related effects in ophthalmological
findings at pretest, 6 months, and 12 months.

Blood was collected before treatment and at 6 weeks and

at 3, 6, and 12 months {or hematology and clirical analysis
from all animals. The checked (X) parameters were examined.
All dogs were fasted approximately 18 hours prior to
collection of blood samples.

a. Hematology

Hematocrit (Hct)* | X! Total plasma protein (TP)
Hemoglobin (HgB)* }X! Leukocyte differential count
Leukocyte count (WBC)* |X! Mean corpuscular HgB (MCH)
Erythrocvte count (RBC)* 1X! Mean corpuscular HgB conc. {MCHC)
Platelet count* | X! Mean corpuscular volume {(MCV)

Results
1) Males

Pretest and 6 Weeks - No statistically significant
effects and no dose-related trends were observed,

and values for control and treated male dogs were

similar.

3 Months - No statistically sigrnificant effects
and no dose-related trends were b>bserved, and
values for control and treated males dogs were
similar.

6 Months - No statistically significant effects
and no dose-related trends were observed, and
values for control and treated nmales dogs were
similar.

-6=
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12 Months - No statistically significant effects,
and no dose-related trends were observed, but

mean hematocrit (Hct), RBC and hemoglobin (HgB)
values in high-dose dogs were slightly decreased

by 6 to 8 percent in comparison to controls (Hct

in controls = 49.783%, Hct in high-dose = 46.800%).
Individual values for Hct in control degs ranged
from 47.500 to 51.90 percent at 12 mcnths in
comparison to high~dose individual Hct values of
44,600 to 48.700 percent.

Additionally, there was also a slight decrease
in mean RBC and HgB values in high-dose dogs in
comparison to controls {(mean values for RBC in
controls = 7.490 x 10%/mm3; mean values for RCB
in high-dose = 7.012 x 106/mm3); (mean HgB in
controls = 16.417 g/dL, mean HgB in high-dose =
15.350 g/dL).

Individual RBRC values at 12 months in controls
ranged from 7.260 to 7.720 x 106/mm3 in comparison
to individual values in the high~dose dogs which
ranged from 6.540 to 7.470 x 106/mm3.

Individual HgB values at 12 months in controls
ranged from from 15.600 to 17.20C g/dL in com-
parison to individual values in the high-dose

which ranged from 14.700 to 16.160 g/dL.

Although there were sliahly lower individual

values for Hct, RBC, and HgB in high-dose dogs

at 12 months in comparison to control dogs, the
individual values are all within the range of
normal laboratory values for male dogs. Historical
control data from the open literature are attached.

Females

Pretest and 6 Weeks - The values at pretest were
comparable between control and treated dogs. At

6 weeks, high-dose females had a statistically
significant mean increase in the band cells (%)

in comparison to controls. Mean values in controls
were 0.333 in comparison to 2.167 in high-dose.
Individual control values for the bands ranged
from 0.000 to 2.000 percent in comparison to the
nigh-dose values which ranged from 0.000 to 4.000
nercent. Additionally, individual control values
f~r bands were all 0.000 percent except for female
doq #2412 which had a 2.000 percent value. 1In

-] - .-

1y



o
L)
s
EY
)
N

contrast, individual high-dose values for bands
had only one 0.000 cercent value and all cther
values were between 1.000 and 4.000 percent.
However, this distribution of band cells °=s
essentially within the normal range of 1.7 + 2.5%
as shown in the attached open literature material
(nage 110 of Schalm's Veterinary HYematology
(1986)).

Mean values for nlatelets were significantlg
increased at the mid-dose (385.833 x 103 /mm3)
in comparison to controls (307.500 x 103/mm3).
The slight increase in mean values of platelets
at the mid-dose was not dose-related and Is not
considered compound-related.

3 Months - At 3 months, as at 6 weeks, hiIgh-~dose
tfemales had statisticallv significant increases

in mean values for b»and cells (%) in comparison

to controls. The means were 2.167 percent for

the high-dose dogs in comoarison to 0.5090 percent
for controls. 1Individual values at the =high-dose
ranged from 1000 to 5.N00 percent whereas controls
were (0.000 to 1.000 percent. These values are
essentially within the normal range of 1.7 + 2.5%
(vage 110, attached). -

Als> observed at 3 months in female dogs were
to 10 percent decreases in dAct and HgB a% 2all
dose levels.

The low-dose and mid-dose mean values wers
statistically sicnificantly decreased for =gB znd
Hct.

The range of indiwvidual values for HgB were between
15.600 to 18.50C ¢/dL for controls, 13.200 to
15.000 g/dL for low-dose, 14.300 to 15.800 g/d4L

for mid-dose, and 14.00 tc 15.600 g/dL for the
high-dose. Althouah the HgB in treated Z=smale

dogs appears to Te slightly decreased, txe values
are within the normal range.

The range of indiwidual wvalues for Hct were between
45.100 to 56.300 percent Zor controls, 42.300 :o
47.500 percent for low-dcse, 42.000 to 47.200
vercent for mid-dcse and 42.400 to 49.802 oercent
for high-dose dogs. Althcugh the dct in treated
female dogs appears to be slightly decreased, the
values are within the normal rance.
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6 Months ~ At 6 months, mean HgB values for treat:=3
femals dogs were decreased in comparison to contrcls
and the mean low-dose and high-dose values were
staticstically significantly decreased.

The ranges of individual values for HgB were
hetwean 15.700 to 18.400 g/dL for control, 14.70C
to 16.200 g/dL for low-dose, 14.100 to 16.900
g/dL for mid-dose, and 14.900 to 15.200 q/dL for
the high-~dose.

Althcuagh the HgB appears to be slightliy decreased,
the values are within the normal range.

12 Mcntchs - There were no statistically significant
effects or dose-related trends for hematological
paramsters at 12 months. Mean and individual
values were comparable b=tween control and treatec
doas. Historical contro) data from the open
literzture are attached.

b. Clinical CZhemistry

X
- X
Zlectrolytes: QOther:
IX! Calcium* l( Albumin*
| X! Chloride* iX| Bloocd creatinine*
| ' Magnesium* '] Blood urea nitrogen*
| X° Phosphorous™ 'X| Cholesternl*
| X! Potassium* IX] Globulins
| X' Scdium* {X] Glucose*
Snzymes X1 Total Bilirubin/direct bilirubin®
|X' Alkaline phcsphat:zse 'X! Albumin/globulin ratio
I * Cholinesterase "Xl Total protein

Creatinine —hosphcokinase®™

Lactic acié dehyirogenase

Serum alanine ami~otransierase (also SGPT)*
Serum aspartate aminotransterase {(also SGOT)*

s
[
| 3
[\
i X Gamma-glutamyltransceotiiase (GGTP)

.'¢/</<.</<

Results

1) Males

Pretest and o Weeks - There wWere no compound-
relat=- 2f-2cts. There were no statisticalily
signi®icant 2ifferences ia treated male dogs in
compzrisci =2 contyeols. Thev wece no significart
“reniz.
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3 Months - Fasting blood sugar mean values were
statistically significantly increased in low- and
naigh-dose groups In comparison to controls. The
mean values were 88,917, 98.067, 96.400, and
99.967 ng/dL in the control, low-, mid-, and
high-dose groups, respectively.

Individual values ranged hetween 85 to 93 mg/dL
in controls, 88 to 107 mg/dL in the low-dose, 92
=0 107 mg/dL in the mid-dose, and 94 to 103 mqg/dL
‘n the high-dose. These individual values are
2ithin the normal range fcr dogs.

5 Months -~ Mean potassium values of the low-,
=id-, and high-dose groups were statistically
significantly increased in comparison to controls.
Mean values were 4.497, 4.812, 4.822, and 4.898
neq/L for the . control, low-,; mid-, and
~igh~-dose groups, respectively

Individual values for potassium ranged between
£.210 to 4.950 meq/L in the controls, 4.530 to
2.560 meq/L in the lcw-dose, 4.340 to 5,520 meq/

. in the mid-dose, and 4.3280 to 4.940 meq/L in

~he high-dose. These individual values are within

~he ncrmal range for dogs.

_2 Months - Mean total nrztein was statistically
significantly decreased in high-dose dogs in
-omparison to controls. Mean values were 7.%,
~.2, 7.2, and 6.8 g/AL in the control, low-,
=id-, high-dose groups, respectively.

“ndividual values for totzal nrotein ranged between
~.0 to 7.9 g/dL in the controls, 6.8 to 7.9 q/dL
‘n the low-dose, 6.9 to 7.5 in the mid-dose, an<
5.5 to 7.2 g/dL in the hich-dose. These indivicual
values are within the normal range for dogs.

“Yean potassium values weres statistically signifi-
—antlyv decreased in high-<ose doas in compariscn
-2 controls. The mean value for controls was 4.°%
weq/L in comparison to 4.1 meqg/L in the high-dose.
_ndividual potassium values ranged between 4.257
-0 4.920 meq/L in the controls in comparison to

2 range of 3.780 to 4.37C meg/L ia the high-Zose.
These individual values are within the normal
range Sor dogs.

-10-
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Females

Pretest and 6 Weeks - In the pretest, the mean

values for A/G ratio were statistically signifi-
cantly increased in high-dose dogs in comparison
to controls. This finding is considered random
and unrelated to treatment, since it occurred
before dietary exposure to the test material was
initiated.

Mean cholesterol values for mid-dose female dogs
were increased in comparison to controls. The
mean values were 153, 146, 197, and 148 for the
control, low-, mié-, and high-dose groups,
respectively.

Since this increase in cholesterol values occurred
at the mid-dose only and is not dose-related, it
is not considered compound-related.

3 Months - Mean albumin values were statisticallv
significantly decreased in mid-dose dogs in com-—-
parison to controls. Mean values were 3.6, 3.3,
3.2, and 3.4 g/dL in the control, low-, mid-, and
high-dose groups, respectively. Since this slicht
decrease in albumin values occurred at the mid-dose
and was not dose-r=zlated, it is not considered
compound-related. Also observed at 3 months in
female dogs was a statistically significant
decrease in the low—-dose mean values of potassium
in comparison to controls.

Mean values were 4.993, 1.362, 4.838, and 4.442
meq/L for the control, Zow-, mid-, ané high-dose
groups, respectively.

Since this slight decrease in potassium level
occurred in the lcw-dose only, and was not dose-
related, it is not considered compound-related.

6 Months - Mean values Zor cholesterol wer=a
statistically significantlv increased in mid-dose
degs in comparisonr to controls. The mean values
were 166, 155, 20€, and 148 for control, low-,

mid~, high-dose groups, respectively. Since this
finding occurred cnly ac the mid-dose and was nct
dose-related, it I1s not considered compound-relatei.

Mean wvalues for calcium were statistically
significantly decreased in low-dose females in
comparison to controls. The mean values were
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11.3, 10.8, 11.1, and 10.9 mg/dL for the control,
low—, mid-, and high-dose groups,
respectively. .

Since the slight decrease in calcium levels
occurred only in the low-dose, and was not dose-
related, it is not considered compound-related.

12 Months -~ There were no statistically significant
differences between control and treated mean values
for female dogs at 12 months. Additionally, there
were no significant trends in any parameter which
was suggestive of a compound-related effect.

Urinalysis - Urine was collected from fasted animals at
pretest, 6 weeks, 3 months, 6 months, and 12 months.
The CHECKED (X) parameters were examined.

e

Glucose*
RKetones*
Bilirubin*
Blood*
Nitrate
Urobilinogen

| Appearance*

| Volume®*

X| Srecific gravity*

| pH
| Sediment (microscopic)*
| Protein

I Rk Rai b

e et e o it oo

|
|
I
|
|
I

XK KR

Results

a.

Males - There were no compound-related effects in
urinalvses parameters at any samoling interval.

Mean values for specific gravity and pH were comparable
hetween control and treated dogs and no significant
trends were observed.

Females - There were no compound-related effects in
urinalvses parameters at anv sampling interval. Mean
values for specific gravity and pH were comparable
between control and treated dogs and no significant
trends were observed.

Sacrifice z2nd Pathology - All animals that died and

that were sacrificed on schedule were subject to gross
pathological examination ard the CHECKED (X) tissues were
collected Sor histological examination. The (XX) organs
in additicn were weighed.

-12-



Digestive s
Tongue

| salivary
| Esophagus
| Stomach*
| Duodenum*
] Jejunum*
| Lleum*

| Cecum*

| Colon*

| Rectum?*

| Liver

| Gallnladad
| Pancreas*
Respiratory
| Trachea*
| Lunec

>

Cardiovagc./Hemat.
Aorta*

Heart*

Bone marrow*
Lymph ncodes*
Spleen*

Thymus?*
Urogenital
Kidneys*
Urinary bladder*
Testes*
Epididymides
Prostate

Seminal vesicle
Ovaries

Uterus?*

vstem

ol

WX WM KK WK KR

glands*

*

oK X

er*

>

lts:

Resu

Q.

Organ Weight - There were no compound-related

X

Neurologic
|XX| Brain*
| X| Periph. nerve*® .
| X| Spinal cord (3 levels)*
IXX| Pituitary*
| X| Eyes (optic n.)*
Glandular
X| Adrenals*

| Lacrimal gland

Mamr:arv gland
XX| Parathvroids*
XX| Thyroids*
Other
| X| Bone*
| X| Skeletal muscle*
| X| skin
| X| All gross lessons

and masses

effeczs

in organ weight, organ-to-bodv weight or organ-to-

brain weight in male and female dogs.

Additionally,

“here were no statistically significant differences
cetween control and treated animals and no signific=nt

~rends were observed.

Gross Pathology - There were no compound-related

zross lesions in male and female dogs.

The gross

findings observed occurred at comparable incidences
Setween control and treated animals and no signific=ant

~rends were observed.

The most frequent gross lesions were observed

in the

lymph nodes but were observed with comparable incidences

among control and treated groups.

Mammary gland congestion was seen in one contrzl, cne

mid~dose, and three high-dose
considered incidental to the
“han a compound-related effec=:.

“icroscopic Pathology

female dogs but
zge of the females rat-=er

is

1) Non-neoplastic ~ There wer=2 no compound-celated

microscopic effects cbser—sd

dogs.

-13-
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Attachments

2)

In males, microscopic evaluations most frequently
observed were one mid-dose male witn interstitial
pneumonia; two control and one high-dose male

with atrophy of the mesenteric lymph nodes; two
high-dose dogs with pituitary Rathkea's pouch

cvst, one low-dose male dog with organizing
hemorrhage of the brain; one control, two low-dose,
twe mi-A-decse, and two high-dose male dogs had
pigment in the cervical lymph nodes.

In female dogs, microscopic evaluations most
frequently observed were one control dog with
acute periadenitis of the mediastinal lymph
nodes; one control dog with interstitial nephritis;
two mid-dose dogs with atrophy of mesenteric
lymph nodes; one high-dose dog with chronic
cholecystitis of the gallbladder: one control,
one low-dose, and one mid-dose dog with simple
cysts of the ovaries; one mid-dose dog with
pituitary Rathke's pouch cyst; one high-dose
dog with simple cysts of the pituitary: and a
high-dose dog with organizing hemorrhage of the
spinal cord; one control dog with metastatic
calcification of the brain; and one control,
three low-dose, one mid-dose and one high-dose
dogs with pigment cervical lymph nodes.

Neoplastic - There were no compound-related
neoplastic lesions in male and female dogs.

In males, one high-dose dog had a small parasitic
granulomata of the lungs, and one mid-dose dog
had a subpleural parasitic granulomata of the lung.

In females, one mid-dose and one high-dose dog
had small varasitic granulomata of the lungs, and
one mid-dose dog had a subbleural granuloma of
the lung.

-14-
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Study Tvpe: 83-2 - Cncogenicity, Mouse TOX Chem No.: 221G

DATA FUALUATION RRPQ

Accession No.: N/A MRID No.: 410395-04;
Vol. 1-4
Test Material: AC 243,997 technical
008424

S/nonyms: Imazanyr: 3rsenal
Study Yo.: 8€-3074
Sponsor: American Cvanamid

Testinag Facilitv: Biz/dynamics

Title of Revort: A Chronic Dietary Toxicity and Cncogenicity
Stufv with AC 243,997 in Mice.

Author: Carol Aulett:=

Report Issued: Novem=2r 3, 1988

Conclusions:

The oncogenic nc==ntial is negative uop to 12,0090 ppm (HDT).
The HDT exceeds the 7790 parts per million (pom) limit dose for
mouse cncogenicity studies and is therefore the maximum tolerate:
dose (M7TD).

There wers no ccmpound-related effects in toxic signs,
mortalitv, bhodv weigh<«, food consumption, hematology, organ
weights and umors. Historical control data are required to
establish the NOEL fcr pulmonary edema in female mice. Addi-
tionallw, a more detalled description of subscapular adrenal
nland cell reaction iz required.

owing the suz-mission of the histcrical control data an~

Fo
ristive material, =z MNOFL for the studv will be determined.
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Classi€ication:

e-Supniamentars, which can be upcraded zafter review of
al con=rol! da=za. -

Special Review Zriteria (40 CFR 154.7): N/A
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Materials:

1.

Test Compound - AC 243,097, DNescrintion: Off white
vowder, Batch No. AC 4866-062, Purity 99.5%.

Test Animals - Species: mice, Strain: CD-1, Age: 42
3ays, Average Weight: mwmales, 27 g, females, 21 g, Source:
Zharles River, Kingston, NY.

Studv Design:

1.

Animal Assignment - Animals were assigned randomly to the
following test groups:

Nose in Main Studyv Interim Sac.
Test Diec 18 Months 12 Months
Group {pom) Male Female Male Female
1. Control 0 3 65 10 10
2. Low (LDT) 1000 65 65 10 10
I, Mid (MDT) 5000 65 A5 10 10
4. High (HDT) 10,000 65 65 10 .0

Jiet Preparation - Diet was prepared weekly and stored at
room temperature. Samples of treated food were analyzed
or stability and concentration at weekly intervals.

Results - The test material was stable in the diet for
the required 2-week interval based on analyses of the
1000 and 10,000 ppm batches.

The concentration of the test material in the diet for 20
weeks ranged from 888 to 1026 ppm for the low dose, 47°3
=2 5479 ppm for mid dose, and 29178 to 11,273 pom for the
~igh dose.

At the low dose, assays averaqed 97.6 percent with a
coefficient of variation (CV) of 4.8 percent of nominal.
At the mid dose, assays averaged 100.4 percent with a C7
2f 4.6 percent of nominal. At the high dose, assays
averaged 99.6 percent with a CV of 4.9 percent of nominal.
Technical material was stahle for the Auration of the
study.

Animals received food (Purina Certified Rodent Chow No.
=002) and water ad libitum.

Statistics ~ The following level was utilized in analyzing
~he numerical data: o < 0.05, p < 0.01.



®. Ouality Assurance was verformed and the report was sianed

by the Study Director.

C. Methods and Results:

1. Observations - Animals were inspected twice daily for

signs of toxicity and mortality. Detailed examinations
were verformed weekly.

Results:
a. Toxicity Signs - There were no comnound-related toxic

sians during the study. The most frequently observed
toxic signs were, in males, ear problems, vellow
stains on fur and genital area, scabs and alopecia.
The frequency of these findings was comparable
between control and treated male grouos.

The most “requently observed toxic signs in females
were ear problems, scabs, and alopecia. The incidence
of these toxic signs were comparable between control
and treated female mice.

Mortalitv - There were no compound-related effects in
mortalitv hetween control and treated male and female
grouns.

The mortality at 1% months for males and females,
excluding the 10 mice/sex/group sacrificed at 12
months, was as shown below:

Mortality (%)

Group 1 I1 ITI v
Dose (ppm) 0 1000 5000 10,000
Males 27/55 19/542/ 20/54b/  22/55
Percent (49%) (35%) (37%) (40%)
Females 19/55 18/55% 27/55 24/543/
Percent (35%) (33%) (49%) (44%)

a/Fxcludes one animal which escaped and was missing
for more than 24 hours, found and killed.
b/Excludes one animal which died accidently.

As can bhe noted from the data, total survival among
male treated crouns was better than the control



group. In fema'les, total survival in the mid- and
high-dose groups was slightly decreased in comparison
to controls. None of 'the differences in survival
between control and treated male and female aroups
were statistically significant and in females, the
decreased survival was not dose~-related.

There was no compound-related effect in the time
course of cumulative mortality in treated males and
the slight increase in mortality in high-dose females
is not considered compound-related.

Total Cumulative Mortality

Group No. of
(oom) Mice Month 1 4 8 123/ 15 18
Males
1 65 n 0 2 4 5 27
!
T 65 n 0 2 2 3 1a
1000
TIT 65 i 0 1 2 8 2n
sa0n0
b A5 n n 3 4 ] 22
10,009
Females
b 65 n G 0 2 7 10
0
b A5 0 0 1 3 6 1R
1000
ITT 65 0 0 2 4 8 27
5000
1974 65 Q 2 4 5 12 24
10,000

|

"Ten mice/sex/qgroup were sacrificed at 12 months.

These mortalitv data indicate that the greatest number
2% mice dying in each grouo occurred between month 1%
an<d at termination in month 18.



Bodv Weight ~ Thev were weighed weekly for 14 weeks, thren

biweekly for 10 weeks, and monthly, thereafter.

Results - There were no compound-related adverse effects
in body weight gain between control and treated male and
female groums. Occasionally, there were statistically
significant differences in body weight between the
control and treated groups but the treated mice had
gained more weight than the controls. An increase in
bodv weight gain by the treated mice is not considered

a toxic effect. The following table shows the mean bodv
weights during the study:

Males (Body Weight in Grams)

Dose (pom) 0 1000 5000 10,000
Week

n 27.4 27.2 27.3 27.7
4 21.3 31.6 31.3 31.7
8 33.8 34,1 33.6 34.1
14 37.4 37.7 37.0 37.3
30 38.4 38.5 38,1 38.4
64 40.0 40.4 39.3 19.54
77 41.3 40,7 41.0 41 .4

Females (Body Weight in Grams)

Dose (nom) 0 1000 5000 10,000
Week
0 20.7 21.5% 20.7 21.8%*
4 25.0 25.3 24.8 25.5
8 27.2 27.0 26.9 28 ,3**
16 28 .6 29.0 2a0.4 20.1
30 32.4 32.4 33.2 32.1
64 33.4 34.6 34.0 33.1
77 33.9 35.7 33.5 35.6
* p < 0.05
** p < N.01

Food Consumption and Comoound Intake - Consumntion was
determined and mean daily diet consumption was
calculated. Comoound intake was calculated from the
consumption and bodv weight gain data.

a. Food Consumption -~ There were no compound-related
adverse effects in €ood consumption between control

-s- 34



b,
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and treated male and female mice. The occasionally
statistically significant increases and decreases
observed between control and treated groups were, for
the most nart, not consistent in a time or dose-related
fashion and, in frequent instances, the treated mice
consumed more food than the controls. The following
table shows the mean food consumption during the

studv:
Males (Food Consumption: ma/kg/day)
Dose (ppm) 0 1000 5000 10,000
Week
0 229.0 241.8 223.8 212.9
4 214.8 220.1 218.0 205.4
1 225.0 220.9 221.0 216.6
16 190.6 195.4 150.6%* 155 .6%*
30 160.5 158.8 158.0 152.1
A4 123.8 125.7 137.1** 135.3*
77 138.5 149.5% 163.4%*%* 148.4
Females {Food Ccnsumption: mg/kg/day)
Dose (ppm} n 1000 5000 10,000
Week
0 306.1 296,5 315.8 285.4
4 2A9.5 269.9 279.7 285.1
8 293.0 294.7 300.1 282.2
16 287.8 264.6** 203.0* 210.8**
30 192.1 175.5% 163.3** 184.7
A4 155.5 159.1 155.3 180.6*%*
77 197.4 122.7 18,0 171,.3*%*
* p < 0.05
** » < 0.01
Compound—~Intake - The range of test material intake
in ng/kg/céay as oresented in the report is shown
beloa:
Dcse {ppm! 000 5000 10,000
Males 126~254 674-1194 1301-2409
Females 1581-2013 776-2501 1439-3149



4. Ophthalmological Examinations - The mice were not
examined in 1life bhv an oohthalmoloaqist for ocular
lesions.

S. Blood was collected at 12 and 18 months for hematology

analvsis from 10/sex/qroun animals.
parameters were examined.

The CHECKED (X)

— Hematology

X
X
IX| Hematocrit (HCT)* i
IX| Hemoglohin (HGB)* IX| Leukocyte differential count
|X! Leukocyte count (WBC)* } | Mean corpuscular HGR (MCH)
|X! Ervthrocyte count (RBC)* | | Mean cornuscular HGR conc. (MCHC)
| X! Platelet count* ! | Mean corpuscular volume (MCV)
Results - There were no compound-related e€fects in
mean hematological values at 12 and 18 months in
treated maie and female mice in comparison to
controls. Additionally, there were no statistically
significant differences.
The following tables show the results of the 12-month
and 18-month hematolcgical findings:
12 Month Analysis
Males Females
Dose ppm 0 1000 5000 10,200 Dose ppm Cc 1000 5000 1C,000
Mean values Mean values
HgB (g/dL) 13.8 13.6 13.9 14.3 HgB (g/dL) 14,2 14.7 14.9  14i.5
HCT (%) 37 36 37 28 HCT (%) 37 38 37 37
RBC (mil/uL) 5.95 7.06 7.16 T .31 RBC (mil/ulL) ~.35 T.63 7.54 T.42
Plat (100T/ulL) 15.65 16.58 15.02 16.32 Plat (1007T/ulL) 12.67 14.69 12.78 12.66
WBC {thous/ulL) 4.9 4.2 4.0 T.9% WBC (thous/ul) 3.9 4.6 3.9 1.6
*Male mouse No. 4031 of the high-dose group had a WBC count of 34.1 (thous/ul)

due to an increased segmented neutrophzl

count. This isolated Zinding was

not considered treatment-related.

T
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18 Month Analysis
Males Females

Dose ppm 0 1000 5000 10,000 Dose ppm 0 1000 5000 10,000
Mean valuves Mean wvalues

HgB (g/dL) 14.3 13.5 14.0 14.7 HgB (g/dL) 14.3 13.4 15.0 13.2

HeT (%) 41 39 41 43 HeT (%) 42 40 44 38

RBC (mil/ulL) 7.85 7.44 7.72 7.95 RBC (mil/uL) 7.82 7.42 8.15 T.21
Plat (100T/ulL) 25.83 20.23 28.25 25.55 Plat (100T, uL) 20,74 20.24 16.62 21.0S
WBC (thous/ul) 4.7 3.8 4.5 3.6 WBC (thous/uL) 4.0 4,6 5.6 3.0

6.

Sacrifice and Pathology - All animals that died and that

were sacrificed on schedule were subiect to gross natholoqgical
examination and the CHECKED (X) tissues were collected

for histological examination.

were weighed.

The (XX) organs in addition

Is)*

X X X
T Digestive svstem ~ cCcardiovasc./Hemat.  Meurologic
I X1 Tongue I X| Aorta* |XX! Brain*
! X| salivary glands* [!XX| Heart* | X! Periph. nerve*
! X| Escphaqus* | X| Bone marrow* | Xi Spinal cord (2 leve
I x| Stomach* | X| Lvmph ncodes* |XX! Pituitary*
I X| Duodenum* 1XX| Spleen* | X! Bves (ootic n.)*
! X| Jeiunum* I X| Thymus* Glandular
! X| I1leum* Uroqgenital |XX! Adrenals*
I X| Cecum* 1XX| Kidneys* | | Lacrimal gland
" X| Colon* ' X| Urinarv bladder* | X! Mammary gland*
i | Rectum* 'XX| Testes* |XX| Parathyroids*
IXX] Liver* 'XX| Epididyr.ides |XX| Thyroids*
' X| Gallbladder* ' X| Prostate Cther
' X| Pancreas* " X|] seminal vesicle | X! Bone*
Respiratory 'XX| Ovaries | X! Skeletal muscle*
X| Trachea* " X| Uterus* | X' Skin (mammary area)
"¥XX| Luna* | X' A1l gross lesions
and masses

Results:

a. Organ Weight at 12 Months - There were no
compound-related effects in organ weight, organ-
to-body weight, and organ-to-brain weight ratics
for male and female mice sacrificed a2t 12 months.
2dditionally, there were no statistically
significant differences between control and
treated groups of male and female mice.

b. Organ Weight at 18 Months - At the terminal

sacrifice,
effects

there were no compound-re’ated
in organ weight, organ-to-bc<y weight, and

-8~
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organ-to-brain weight ratios for male and female
mice sacrificed terminallv at 1R months.

The statistically significant differences observed
hetween control and treated mean values in
absolute and relative organ weight observed
occasionally were not dose-related, and therefore,
were not considered compound-related.

These statistically significant differences in
means included for males: increased absolute
liver weight at mid dose.

For females, the following data were observed:
decreased brain-to~body weight ratio at low dose,
increased heart-to-brain weight ratio at low dose,
increased kidnev-to-brain weight ratic at low dose,
and increased liver-to-brain weight ratio at low
dose.

Gross Pathology

1) Twelve Months - There were no compound-related or
toxicologically significant effects in gross
necropsy findings at 12 months. Uterine cysts
occurred at an increased incidence in treated
female mice (2/10, 3/10, 7/10, and 6/10 for the
control, low-, mid-, and high-dose qroups,
respectively). This lesion was not considered
toxicologically significant since the incidence
of this gross lesion in female mice dying on
study and mice terminally sacrificed was rardoml-
distributed without any relationship to dose.

2) All Unscheduled Deaths - There were no
compound-related or toxicologically siagnificant
effects or dose~trends in groups or patholocical
findings in mice which were unscheduled deaths.

3) Terminal Sacrifice - There was one possible
compound-related effect in mice terminallv
sacrificed.

The incidence of enlarged seminal vesicles :In
male mice was 3/28 (11%), 6/35 (17%), ¢/34 '27%),
and 10/33 (3n%) for the control, low-, mid-,

and high-dose grouns, resnectively. Histolcaica®ly,
there was no increase in microscooic lesions in
terminally sacriiced male mice which correlated
with the qross findings. The report states =hat

the incidence of the seminal vesicle gross
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findings were not statistically siqnificant, but
a orobabilitvy valye was not presented.

Toxiceloav Branch (T8) does not consider the
gross findings incidence in the seminal vesicles
to he toxicologically significant.

Additionally, there was an increased incidence
of kidney cysts in high dose male mice in
comparisen to controls. The incidence was
2/28 (7%), 0 (0%), 3/34 (9%), and 5/33 (15%)
in control, low-, mid-, and high-4ose groups,
resnectively. Histoloaically, t*ere wers no
microscopic increases in kidney ‘esions which
correlated with the gross findings.

Although the finding is dose related, it is
not considered toxicologically significant.

4. Microsconic Pathology

1

Non-neoplastic

a) 12 Mcnth Sacrifice - The most frequently
observed microscopic lesion ~bserved at 12
months was amvloidosis and .=acluded the
kidnev, heart, mesenteric ly=oh nodes, stomzach
and intestines, tongue, ovaries, liver,
thyrcid ¢land, and adrenal gland. Although
there wer2 occasional increased incifences
in treated mice in compariscn to controls,
the increases were usually less than twice
the control level at the hig» dose. aAddi-
tionally, the incidences of zamyloidosis in
these and other oraans in mice dving on
study or :erminally sacrificed were <istri-
buted in a similar random pa*=tern. Also,
the grades of the lesion wer= comparable
among control and treated grcubps.

Therefore, the occurrence of amyloicosis
is not considered comnound-r=2lated in mice.

Another 12-month microsconic “inding that
occurred at slightly higher :Incidences in
treated mice in comparison tc contrcls was
unilateral (but not bilateral) subscapular
cell reaction of the adrenal gland in male
and fzmale mice. The inciderce of the unilz-
teral ‘esion was 0/10, 1/1n, 2/10, and S5/1"

-10-
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in male mice of the control, low-, mid-,

and high-dose groups., respectively. Ad4di-
tionally, in female micc the incidence was
4/10, 3/10, 1/10, and 7/10 in the control,
low-, mid-, and high-dose qroups, respectivelv.

The occurrence of the unilateral (and
bilateral) subscanular cell reaction of the
adrenal gland in treated mice that died on
study or were terminally sacrificed, di3 not
show any treatment-related distribution. .
Also, the grades of the lesion were comnarabl=
among control and treated groups. A more
detailed description of this lesson is
required.

In light of these findings, the occurrence
of unilateral subscapular cell reactions of
the adrz-nal is not ccnsidered compound-relat=3.

Unccheduled Deaths - There was an increased
ncidence at the high-dose group in females
cof congestion of the brain. The incidences
were 3/19 (l6%), 2/17 (12%), 3/27 {(1l1%), and
7/2% (28%) in the control, low-, mid-, and
high-dose groups, respectively.

There were no occurrences of congestion in
the brain in the control and treated grcuns
of both sexes at 12 months and terminal
sacrifice. The grades of the lesion wer=2
comparable between ccntrol and treated
females in the unscheduled deaths.

Additionally, the increased occurrence -2 “
this lesion in hich dose females is not '
greater than 2X of the ccontrols.

The incidence, but nct the grade, of eczma
in the alveoli of the lungs in female micze
occurred in an increzsed manner. The
incidence was 2/19 (11%), 1/18 (22%),
(19%), and 6/25 (24%) for the control, >ow-,
mid-, and high-dose groups, respectivel-,

in the unscheduled Zdeaths. There was r.:
alvecli edema in mice sacrificed at 12
months and no compourf-related increase in
female mice sacrificed terminallv. The

(%2}
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incidence of this l=2gion in all female —~ice
on studv was 3/6%, &/65, 5/65, and 7/6% in
the control, low-, mid-, and high-dose
aroups, respectively.

The increased incidence at the high dose mav
be compound-related.

(2
~

.
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The registrant is required to provide *istorical

control data t> resolve this issue.

The incidence and grades of other lesizcns in
the tissues and organs of both sexes of mice
were comoarable between control and treated
groups.

Terminal Sacrifice - There was an incrsased
incidence, but not increased grade, of
ervthrocvtes in the sinus of mediastinzl
lvmph nodes in treated female mice in
compariseon to control's. The incidences were
3/29 (10%), 5/33 (15%), 2722 (9%), and 1.9/28
(36%) in the control, low-, mid-, and =igh-
dose aroups, r=aspectivelv. For all female
animals on stuZdy, the incidence was 5/43
(10%), 9/48 (13%), 10/46 (21%), and 12-7=2
(23%) for the zontrol, lcw-, mid-, and
high-dose grours, respectivelv.

The increased Incidence cf this lesion =zt
the hiagh dose In terminallv sacrificed
female mice is not ccnsidered compound-
related.

There was an in~crease” incidence, hut =-ot

grade, of brown pigment in the Harderizn

gland of femal= mice sacrificed terminally.

The incidence was 7/14 (£9%) in the controls
=

compared to 18721 (853%) in the high-dos=e
group. For al’ femal=s mice on study, =he
incidence of tnis lesion was R/15 in czcntrois
compared co 20 2% at this high dose.

Since the inci-“ence -7 ==13 lesion a3t =re
high “Ao9s2 is nzt 2X ~r=zatsr than contr:s’ls,
the lesion is -»t considerad compound-

related.

S
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Dose {(onom)

“Yo. examined
rdenoma
Percent (%)

Tarcinoma
Sercent (%)

“ose oom)

Adenomas

~2 Months
~“nsch. Deaths
Tarm. Xill

Tarcinomas
2 Months
“nsch. Deaths
Tarm. ¥Xi1ll

“he incidences and grades
other %tissues and organs o
nice wevrz comBdarable betwe
“reated Jgrouns.

Neoolastic Lesions -~ There wer
incrzases in benign or maligna
various tissues and organs of

and no decrease in latencv for

The nost fresquently observed n

[
[
[ale]
N
™~
N

of lesions in
f both sexes of
en conrntrol ana

e no compouni-related

nt neoplasms in the

both sexes of mice
any tumors.

eonlasms were in

the “unas. The overall incidences “or all mice
on s=udv arz shown below:
Lun
Mals=s Temales
0 1000 =000 10,000 0 1000 5000 10,000
65 65 55 A5 65 65 65 65
12 a 12 9 a 5 14 6
1R 14 18 14 14 8 22 9
3 1 1 0 N 0 0 0
S 2 2 N 2 0 0 0
The -Ziscriku+ion cf the adencmas and carcinomas
hetw=2n mic=s »f the 12Z2-month sacrifize, the
unsc-=2“yuled -“deatns, and terminal kill are shown
helzw:
Lung
Mal=zs Temales
0 2200 =700 10,000 9 1000 5000 10,000
2 1 2 n 1 1 1 1
4 4 2 4 0 1 2 1
A 3 3 s 2 3 11 4
1 I o 0 N 0 0 0
1 i z n i 0 0 N
1 2 o n D 0 0 n
It c=- =e cz=clude< from the “ata thz%t thers is
no c-—mound-ra2lated decrease in ‘atencv for lung

aderc—a and zarcinoma.
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Discussion:

The oncogenic potential is negative up to 10,000 ppm
(BDT). The HDT exceeds the 7000 ppm limit dose for mouse
oncogenicity studies. A NOEL for various non-neoplastic qross
and microscopic lesions couldé not be established. Historical
control data for these lesions are required to be submitted to
resolve these issues. The historical control data required
are the following: 1) incidence of gross pathological findings
of enlarged seminal vesicles in 18-month old male mice and a
statistical analysis of this lesion in male mice in the study:
2} incidence of congestion of brain in female mice; 3) incidence
of edema of alveoli in female mice: and 4) incidence of erythro-
cytes in the sinus of mediastinal lymph nodes in female mice.
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DATA EVALUATION REPORT

Stucy Type: 83-4 - Reproduction - Rat TOX Chem. No.: 221G
Accession No.: N/A MRID No.: 410395-05

Test Material: AC 243,997; Lot No. AC 4866-062

008424
Synonyms: Arsenal; Imazapyr

Study No.: 82408
Sponsor: American Cyanamid

Testing Facility: Bio~Research Laboratories, Ltd.

Title of Report: A 2-Generation (2-Litter) Reprcduction Study of
AC 243,997 Administered in the Diet of the Rat.

Author: Keith Rcbinscn

Report Issued: May €, 1987

Conclusions:

The NOEL is 10,300 ppm (HDT).

There were no ccmpound-related toxicological effects in
treated rats in comparison to controls in toxic signs, mortalitw,
parental body weight and food consumption, mating indices, fertil-
ity indices, conception rates, gestation indices, pup viability
indices, pup survival indices, pup lactation indices, pup sex
ratio, pup body weigcht, and gross and microscopic pathological
findings.

Classification: Core-Guideline

Special Review Criteria (40 CFR 154.7): N/A
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Review:

A 2-Generation (2-Litters) Reproduction Study of AC 243,997
Administered in the Diet of the Rat (Bio-Research Laboratories,
Ltd; Report No. 82408; May 6, 1987).

A, Materials:

1. Test Material - AC 243,997 technical; Lot No. AC 4866-
062; 99.5% purity; Appearance: fine, white powder;
Storage conditions: airtight container at room
temperature and in a darx, cool, and dry place.

2. Test Animals - Species: Rat; Strain: Sprague-Dawley;
Age: 43 days old on first treatment day; Males: 187
to 240 g, females 128 to 166 g; Source: Charles Piver
Breeding Laboratories, Xingston, NY.

B. Study Design:

1. Randomized groups of 25 male and 25 female Sprague-~-
Dawlev rats (the Fg generation) were administered 0,
1000, 5900, and 10,000 zzm of test material in the diet.
The rats were treated fcr a 64-day growth period,
throughout the two matinc periods and up to necropsy,
which was approximatelv 2 weeks after the end of the
second mating period. The females were also treated

throughout gestation and lactation.

On day 21 postpartum, the F1b Zeneration litters were
weaned and randomized groups of 25 male and 25 female
rats were selected to form the Fi parental generation.
These animals were fed their respective diets for at
least 78 days prior to mating. The Fj parents were
mated twice to produce the Fpa and Fpb litters (Fs
generation). The F; acdul: females were fed the diet
continuously throughout the mating, gestation, and
lactation periods. The T31 adult males were treated
until necropsy, which was approximately 4 weeks after
the end of the second maz-ing period.

The F5 generation pups were killed following weaning.

2. Diet Preparation - Diet was mixed weekly by preparing a
premix of basal diet anc AC 243,997 fcr each dose level
in a 5 kg capacity V-blencer. The final concentrations
were achieved by the addéicion zf further basal diet and
mixing Qﬁ a 35 kg capacityv V-blender. Prepared diets
were stéred in a plastic -ag at room temperature.
Samples of treated fooc were analyzed for stability arnd
concentration each week Zor the first 4 weeks and

monthly thereafter.




5.

Results - Dietary analysis showed acceptable results.

Dietary analysis for weeks 1 to 55 ranged from 919 to

106 8 ppm for the 1000 ppm dose level, 4574 to 5115 ppm
for the 5000 ppm dose level, and 9024 to 10,330 pm for
the 10,000 ppm dose level.

Representative samples of AC 243,997 technical used
during the study were assayed with an average of
99.5 percent purity.

Control diets were free of detectable technical
material.

Animals received food (Certified Purina Rodent Chow,
No. 5C02) and water ad libitum.

Statistics - Appropr.ate statistical analyses were
performed on parental food consumption and pup body
weight data, parental mating index, fertility index,
conception rate, and gestation index, and pup viability
index, survival index, lactation index, and pup body
weight with p < 0.05 being significant.

Quality Assurance - Quality assurance and GLP compliance
were undertaken. The report was signed by the authors.

Methods and Results:

1.

Observations - All animals were inspected daily for
signs of toxicity and mortality. In addition, a
detailed physical examination was performed once each
week.

Results:

Fo_Generation - There were no deaths in the male and
female rats of tne Fy generaticon. Individual animal
data for clinical signs were not submitted. According
to the summary data, there were no compound-related
clinical signs.

During weeks 18 and 19, most animals had infection with
sialadacryocadenitis (SDAV) which delayed the second
mating by 1 week.

There was no ccmpounc-relatad clinical effect on the
second mating Zue zo the viral infection.

F1_Generation - Cne 5000 ppm male (No. 3118) was found
dead during weex 21 with lymphoid leukemia and multifocal
erosions of the gastric mucosa. There were no other

deathis in the I parental animals.
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There were no compound-related clinical findings during
the Fj generation.

Body Weight - Body weight was measured weekly for all of
the Fg and F; animals and mated females were weighed

on days 0, 7, 14, and 21 of gestation and days 0, 7, 14,
and 21 postpartum.

Results:

Fg_Parents - There were no compound-related effects in
body weight or body weight gain in males during the Fq
treatment period. At week 18, both control and treated
male groups showed a weight loss due to the SDAV infec-
tion. Statistically significant differences in body
weight gain between control and treated male groups

dié not occur in a dose-related manner.

There were no compound-related effects in body weight

or body weight gain in females during the growth phase
or gestation and lactation phases of both the Fja and

F1b reproductive phases. Additionally, there were no

statistically significant differences between control

and treated female groups during all phases of the Fp

generation.

Fy_Parents - There were no compound-related effects in
body weight or body weight gain between control and
treated male groups during the 24-week Fj period.
Statistically significant differences between control
ané treated male groups did not occur in a dose-related
or time-related pattern and were considered unrelated
to treatment.

The body weights and body weight gains between control
and treated female groups did not display any compound-
related effects. Statistically significant differences
between control and treated female groups were not dose-
related or did not occur in a consistent time-related
pattern and were considered unrelated to treatment.

Food Consumption - Food consumption was determined
weekly during the treatment pericds, but not during
mating, gestation, or lactation. Compound intake was
calculated frem the food consumption and body weight
gain.

Results:

Fo_Ceneration - Food consumption (grams/animal) was
comparable between control and treated male and female
grcups during the 20-week period. During week 18, food
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consumption in males was decreased in all groups due to
SDAV infection.

F; Generation - Focd consumption in males was

comparable between control and treated groups except
during week 19 where the high-dose group males consumed
significantly less food in comparison to controls. Food
consumption in females dicé not show any compound-related
effects during the F] generation and there were no
statistically significant differences between control
and treated female groups.

Compound Intake

Fo_Generation - The mean compound intake for males was
74.2, 380.5, and 738.0 mg/kg/day for the low-, mid-, and
high~-dose groups, respectively. For females, the mean
compound intake was 94.3, 471.2, and 933.3 mg/kg/day for
the lecw-, micé-, ané high-cdose groups, respectively.

F1 Generation - The mean compound intake for males was
83.8, 418.4, and 843.9 mg/kg/day for the low-, mid-, and
high-dose groups, respectively. For females, the mean
compound intake was 102.0, 515.3, and 1026.4 mg/kg/day
for the low-, mid-, and high-dose groups, respectively.

Evaluation of Mating and Reproductive Indices - Analysis
of the mating and resproductive performance consisted of
determining *he fcllowing indices:

Matinc Index = [Females mated]/[Females placed for

mating] x 100

Fertility Incex Zregnant females]/[Females placed for

—ating] x 100

Conception Rate "Pregnant females]/[Females mated] x

30

Maternal performanrce was Zetermined as:

Gestation Incdex = 'Pats with live pups]l/{Pregnant rats] x
NORY)

Litter data was assessed zv the following indices:

Viability Incex = _Zive curs on day 4*]/[Live pups on
Zav 0] x 100

N
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Survival Index = [Live pups on day 7* or 14*]/[Live pups
on day 4*] x 100

Lactation Index = [Live pups on dayv 21*]/[Live pups on
day 4*] x 100

Additiorally, pup body weight and sex ratio were also
evaluated.

Results:

Fg_Generation - For the first mating phase (Fja
litters), the mating indices were comparable between
control and treated groups. The mating indices were
92.0, 100.0, 100.0, and 100.0 percent for the control,
low~, mid-, and high-dose groups, respectively. For

the fertility indices, the high-dose group value was
decreased in compariscn to the controls. The fertility
indices were 28.0, 84.0, 84.0, and 72.0 percent for the
control, low-, mid-, and high-dose groups, respectively.
Similarly, the high-dose groups had a lower conception
rate in comparison tc controls. The conception rates
were 95.7, 84.0, 84.0, and 72.0 percent for the control,
low-~, mid-, and high-dose groups, respectively. The
decreased conception rate in the high-dose was
statistically significant.

The day of mating in the control and treated groups for
the first mating phase was comparable. The mean number
of days “o mating were 2.70, 3.40, 3.61, and 2.44 for

control, low-, mid-, and high-dose groups, respectively.

With respect %o maternal performance for the first
mating chase, there were no compound-related effects in
gestaticn indices, length of gestation, length of
parturi=ion, ~umber cf live pups at birth, and sex ratio
of pups. For the first mating phase, the gestation
indices were 100 percent for all groups. The length of
gestation was 21.6, 21.8, 21.7, anc¢ 21.7 days for the
control, low-, mid-, and high-dose groups, respectively;
the lencth of parturition was 2.21, 2.52, 2.40, and 2.87
hours £cr the control, low-, mid-, and high-dose groupns,
respectively; the number of live pups at birth was 1%.5,
14.8, 12.2, ard 13.0 Zor the contrcl, low-, mid-, and high-
dose ¢grcups, respectively. The incidence of dead purs
and numcer of litters with dead purs {(in parentheses)
was 6(4°, S(3;, 3(3), and 4(4) for the control, lcw-,
mid-, ard hign-dose ¢groups, respectively. The
percentzge of male pups in the litters was 45.3, 46.9,

*pPostpartum day.
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52.2, and 51.6 for the control, low-, mid-, and high-
dose groups, respectively.

The decreases in fertility index and conception rate in
the high-dose group during the first mating phase is not
considerered compound-related, since evaluation of the
number of fertile males and females for both the first
ané second mating phase of the Fg generation did not
reveal any compound-related effects.

The number of males producing at least one pragnancy was
22 out of 25 for all groups and the number of males
producing two pregnancies was 15, 19, 16, and 16 for the
control, low-, mid-, and high-dose groups, respectively.
Similarly, the number of females pregnant at least once
was 22, 23, 22, and 22 and the number of females pregnant
twice was 15, 19, 17, and 16 for the control, low-,

mid-, and high-dose groups, respectively.

There were no compound-relacz2d 2ffects in the Fia pups
with respect to viabllity, sur =1, and lactation
incdices and pup body weight. ~ viability indices were
99.7, 98.4, 97.4, and 98.5 per..at for the contrcl, low-,
mié~, and high dose groups, respectively. Surviwval
indices for both days 4 to 7 and days 4 to 14 were 100
percent for all groups. Lactation indices were 100,
99.4, 100, and 100 percent for the control, low-, mid-,
ané nigh-dose groups, raspectively.

There were no compound-related gross pathologicai
indings 1n Fja pups.

Fcr the second mating phase (Fib) of the Fg generation,
there were no compound-related effects in mating indices,
fertility indices, or c:>nception rates,

The mating indices were 92.0, 92.0, 9 .0, and 96 .0
percent for the contrcl, low-, mid-, and high-dose
groups, respectively. Ffor the high-dose groups, the
fertility indices anc ccnception rates were increased
in comparison to cocnt:ols. The fertility indices were
68.0, 84.0, 72.0, ancv 384.0 percent and the concepticn

rates were 73.9, 91.3, 75.0, and 87.5 percent for the
control, low—~, mid-, anc high-cdose groups, respectively.

The differences in zness findings are not consicdered
compound-relatecd.

With respect to materna. perfcrmance for the second
mating phase, there were no ccmpound-related =ffects in
gestation indices, length of gestation in days, length

oS
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of parturition in hours, number of live pups at birth,
and sex ratio.

For the control, low-, mid-, and high-dose groups,
respectively, the gestation indices were 100.0, 100.0,
100.0, and 95.2 percent; the length of gestation in days
was 21.7, 21.8, 21.8, and 21.8; the length of parturition
in hours was 1.92, 1.93, 2.46, and 1.81; the number of
live pups at birth was 13.5, 13.2, 13.4, and 13.7; and
the sex ratio expressed as percent males was 45.1, 50.0,
48,5, and 50.1 percent - all values are for the control,
low-, mid-. and high-dose groups, respectively.

The incidence of dead pups at birth was statistically
significantly increased in the high-dose in comparison
to controls. The dead pup incidences were 3/219, 5/282,
4/286, and 15/288 for the control, low-, mid-, and high-
dose groups, respectively.

The increase at the high-dose was attributed primarily
to the large litter loss for dam No. 455 of the high-
dose group. Since the number of litters with dead pups
was 2, 3, 4, and 4 for the control, low-, mid-, and
high-dose groups, respectively, the increased incidence
in the number of dead pups at the high dose was not
considered compound-related.

There were no compound-related effects in the F1b pups
with respect to viability, survival and lactation
indices, and pup body weight. The viability indices
were 98.3, 99.2, 100.0, and 94.5 percent; the day 41 to
7 postpartum survival indices were 100.0, 100.0, 98.5,
and 100.0 percent; the day 4 to 14 postpartum survival
indices were 100.0, 100.0, 100.0, and 95.0 percent;

and the lactation indices were 100.0, 100.0, 100.0, and
95.0 percent - all values are for the control, low-,
mid-, and high-dose groups, respectively.

There were no compound-related gross pathoicgical
findings in the Fib pups.

F) Generation -~ For the first mating phase (Fjpa litters),
there were no compound-related effects in mating indices,
fertility indices, conception rates, or the mean number
of days o mating. The mating indices were 88.0, 96.0,
100.3, and 95 .0 percent; the fertility indices were 88.0,
88.0, 84.0, and 80,0 percent; the conception rates were
100.0, 91.7, 34.0, and 83.3 percent; and the mean number
of days to mating were 2.38, 2.39, 2.38, and 2.71 days -
all values are for the control, low-, mid-, and high-dose
groups, respectively.
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With respect to maternal performance, there were no
compound~-related effects:in gestation indices, the
length of gestation in days, the length of parturition
in hours, both the number of pups and the number of
litters with live and dead pups, and the sex ratio of
the pups.

The gestation indices were 100 percent for all groups:
the length of gestation was 21.6, 21.7, 21.7, and 21.6
days; the length of parturition was 1.66, 2.38, 2.15, =nd
1.77 hours; the number of live pups at birth was 12.8,
13.7, 12.0, and 13.0; the incicdence of dead pups (litters
in parentheses) was 8(3), 4(4), 5(5), and 2(1); and the
sex ratio, expressed as percent males, was 52.2, 49.1,
52.7, and 53.9 percent - all values are for the contrclt,
low-, mid~-, and high~dose groups, respectively.

There were no compound-related effects in the Fjya pups
with respect to viability indices, day 4 to 7 postpartum
survival indices, day 4 to 14 postpartum survival
indices, lactation indices, and pup body weight.

The viability indices were 98.4, 99.1, 98.9, ard 99.2
percent; the day 4 to 7 postpartum surwvival indices wers
10C percent for all groups; the day 4 to 14 postpartum
survival indices were 99.4, 100, 100, and 100 percent;
ané¢ the lactation indices were 99.4, 100, 100, and 100
percent - all values are for the control, low-, mid-,
ancd high-dose groups, respectively.

There were no compound-related lesions in the g¢ross
pathological findings of Fja pups.

For the second mating phase {the Fjb litters), :=here
wer2 no compound-~related effects in the mean nimber cf
davs to mating, the mating indices, the fertility
incdizes, and conception rates.

The mean number of days to mating was 2.91, 2.47, 2.72,
and 2.96; the mating indices were 88.0, 76.0, 120.0, ard
92.0 percent; the fertility indices were 80.0, 72.0, anZ

92.9, and 76.0 percent; and the conception rates were
90.2, 94.7, 92.0, and 82.6 percent - all values are fcor
the control, low~, mid-, and high-dose grcups,
rescectivelv.

Witn respect tc maternal performance, -here wer=z no
comzound-related effects in gestation Indices, length =2
geszaticon in days, length of parturiticn in hours, num:zer
anc incidence of live and dead pups at birth ancé sex
ratio. The gestation indices were 100 percent Zor all
roups; -he length of gestation in davs was 21.3, 21.3,
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21.9, and 2..8; the length of parturiticn in hours was
1.75, 1.81, 1.97, and 1.9%6; the number of live gups at
birth was 13.0, 15.J, 13.1, and 13.3; the incidence of
dead pups at birth (litters in parentheses) was 13(5),
4(4), 2(2), and 8(6); and the sex ratio expressed as
percent of males was 45.3, 44.8, 53.5, and 53.2 -

all values ar2 for the control, lecw-, mii-, and high-
dose groups, respectively.

The decreases in the incidence of dead pups at birth

in the low- and mid-dose groups in relation to controls
were statist:cally significant. The inc:i3ance cf lit-
ters with dead pups was not statistically different in
these groups in comparison to controls. These Inter-
group variations in dead pups at birth ares not consi-
dered compound-related, since the decreasss in Zead pups
were not dose-related (no high~dose effect was cbserved)
and the litter incidence was similar between control and
treated grouss.

The ccombined parental performance for males and Zemales
for the F; szsneration (both Fja and Fob litters: did

not rsveal zny treatment related findings. The number
of males proiucing at least one pregnancy was 22, 21,
23, and 22; =-he number of females pregnanz at l=ast cnce
was 23, 22, 23, andé 22; the number of mal.ss producing
two pregnancies was 19, 18, 21, and 17; z2-=d the number

of females zregnant twice was 19, 18, 21, and 17 =- all
values are Zz-r the control, low-, mid-, znd hign-dose
srougs, rescactively.

iitn -espect zo the Fjb group viabliity =z=sults, ther=
~erz ~o comgcund-related effects in viaz:ility i1~Zices,
Jday 4 =0 7 zcstpartum survival indices, Zazv 4 t:z 14
costrartum 3.rvival indices, lactat:on izlices z2ad puc
nody weight. The viability indices were 23.7, =.7,
38.20, and 9.3 percent; the day 4 tc 7 pestpart.m survi-
sal indices w~ere 98.7, 100.0, 99.5, and 1220.0 p=rcent;
~he day 4 tc 14 postpartum survival indicss wers 38.7,
100.J, 98.3, ancd 99.3 percent; and the izctaticn indices
~were 28,7, 220.0, 88.8, and 99.3 percent - all -r=2lues
are fcr the :control, low-, mid-, and higzm-dose zroups,
respectivelys.
Zacrifice arnZ Pathology
3. s - All Tg and Fi ziult Zound
ificed In extremis were Zetallead
ss examination. Additicnzlly, z2Zult
ma ies of the Fg and Fj} generaticns wers

D
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examined grossly by a pathclogist, and histopathology
was done on the following tissues and organs:

Epididymicdes* Seminal vesicles*
Liver Testes*

Mammary ¢glands Uterus*

Ovaries* Vagina

Orostate™* Abnormal lesions**

*Histopatholcgy for control and high dose.
**Hgistopatholcgy for all groups.

Results - There were no compound-related gross
findings in the Fp adults. Fistologically, there
was an increased incidence of prostatitis in hich-
dose Fg male rats (7/25 in controls, 0/4 at low-dose,
2/7 at midé-dose, and 12/25 at high-dose) but this
slight increas= was not considered toxicologically
significant. Female Fg rats were histologically
unremarkatle.

There were no compound-related gross patholcgical
findings In F: adult rats. Histclcgically, the
male and Zemale F; adults were comparable between
control and trsated Ggroups.

5. Pups and weanlings - Dead and abnormal pups were
given a cross sathological examination. One male
and one Zemale weanling frcm each litter of the Fib
and Fob generations were given a gross necropsy
examination. Abnormal tissues observed in pups and
weanlings were greserved in 10% formalin. Complete
histopathclogizal evaluaticn of forty tissues was
conductec on 2.1 Fsb weanlings which received gross
pathological examination. The fcllowing number of
Fob weanlings pups) were examined histclogically:
males: 12, 19, 23, and 20- for ccntreol, low-, nid-,
and high~cdose zroups, respectivelv; females: 22,
17, 22, and 12 frcm contrcl, low-, mid-, and high-
dose groups, r=spectively.

Tissues Sxanirzsd Histolccically
tirerais ~urgs fsarcTie2s I Srinal ccrd fthcracic
lorta {thoracic) 2 _robes 3nd lumbar)
"2cne ané marrow Lympn ncce2s (marndibular irleen
sternun) anZ mess=nteric: Ztcmach

(@1}
i



Brain (3 levels)

Cecum

Colon

Duocdenum

Epididymides*

Esophagus

Eyes*

Heart

Ileum

Jejunum

Kidneys

Liver {(sample of
2 lobes

Mammary gland (inguinal)+

Optic nerve*+

Ovaries

Pancreas

Pituitary

Prostate

Salivary gland (sub-
maxillary)

Sciatic nerve

Seminal vesicles

Skeletal muscle

Skin

Testes?*

Thymus

Thyroid (and
parathyroids)+

Tongue

Trachea

Urinary bladder -

Uterus (corpus and
cervix)

Vagina

Any other tissuel(s)
with gross lesions

“esults - There were no compound-related gross or
aicroscopic pathological findings in Fb generation

DUupsS.

*Tixed w~ith Zsnker's £1u’d (sacrifice

-C~1v 2xamineZ histclogically whers :

2f 2ves (optic nerves), thyroic ‘rara
s.ant’.

[
b

2
thyroids),

d animals only).
rasent in routine sections
cr skin (mammary

it
(of
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DATA EVALUATION REPORT

Study Type: 83-5: Combined Chronic Toxicity/Onccgenicity Study
Study, Rats .

TOX Chem. No. 221G
MRID No.. 410395-03
Vol. 1-9

Accession No.: ©N/A

AN =4

Test Material: AC 243,997 Technical
99.5% a.li.

Synonyms: Arsenal (Imazapyr)
Study No.: 84-2862
Sponsor’:): American lyanamid Company

Testing Facility: Bio/dynamics, Inc-

Title of Report: A Chronic Dietary Toxizity
Study With AC 243,397 -na Rats.

Author(s): Ira Daly
Repc~t Issued: April 5, 1988
Ccnclosion:

Additional informatic 5 required. The registrant is
required to submit complets atistical znalvses Zor female
adrenal medullary necplasms nd male bra-n neoplasnas.

The issue of thyroid C-cell carcincma is resolved.

There were no compcund-related toxiz =2Zfects In male focd
consumption, body weight, clinical pathclcgy, organ weights.
non-neoplastic lesions. There was a slight Zose-rslated Zdecr
tn survival of high-dose male rats, Sut -~ot Zemale rats.
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There wers nc compound-~related toxic effects in female
rats with respect to body weight and food consumption (although
food efficiency in female rats showed a marginal toxic effect).
Additionally there were no compound-related toxic effects in
c¢linical pathology and organ weights. The NOEL for non-neoplastic
lesions in female rats is the mid-dose of 5000 ppm. The LEL is
the high-dose of 10,000 ppm and the effects are an increased
incidence of extramedullary hematopoiesis in the spleen and
B-squamous cysts in the tnyroid. An MTD may not be established
in the study.

Classification: Core-Supplementary

Special Review Criteria (40 CFR 154.7): XN/aA




008125

Review:

A.

B.

Materials:

1. Test Compound - AC 243,997; Description: Qff-white
chunky powder; Batch Mo.: AC 4866-062; Purity: 99.5%;
Contaminants: List in CBI Appendix.

2. Test Animals - Species: Rat; Strain: Sprague-Dawley;
Age: 29 days old; Weight (mean): Males 195 g, Females
148 g; Source: Charles River Breeding Labs, Kingston, NY.

Study Design:

1. Animal Assignment - Animals were assigned randomly to the
following test groups:

Months24b/
Dose in Main Study Interim Sac.2/ Necropsy and
Test Diet Total Nos. 12 Months Histopathology
Group (ppm) Male Female Male Female Male Female
1 Control o] 65 65 13 14 52 51
2 Low (LDT) 1000 65 65 13 10 52 55
3 Mid (MDT) 5000 65 65 12 12 53 53
4 High (HDT) 10,000 65 65 i3 10 52 55

a/Includes unscheduled deaths prior to month 12.
b/Includes unscheduled deaths between month 12 and study tvermination
at month 24.

2. Diet Preparation - Diet was prepared weekly and storea

at room temperature. Samples of treated food were analyzed

for stability and concentration.

Results - The dose levels of 1000 and 10,000 ppm were
analyzed for homogeneity and found tc have means of 100.9
and 106.2 percent, respectively, with coefficients of
variation of 1.9 and 7.1 percent, respectively. The test
material was stable in the diet for the 2-week period
while 1t was exposed in the rat feeders. The low-dose
batch lost an apparent 3.6 percent per week while the
high-dose lost an apparent 4.0 percent per week. Addi-
tionally, diets prepared and dispensed to the rats weekly
during the entire studv were found tc contain an average
of 95.8 percent (1000 gpm), 96.0 percent (5000 ppm), and
96.8 percent (10,000 prm) of nominal concentration. The
coefficients of variation were 5.3 percent (low-dose),
4.5 percent (mid-dose!, and 4.5 percent (high-dose).

3. Animals received food ‘Purina Certifiasd Rodent Chow £5002)
and water ad libitum.

.
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4. Statistics ~ The following procedures were utilized in
analyzing the numerical .data: parametric and nonparametric.
The following is quoted from the study report:

"Body weight, food consumption, hematology and clinical
chemistry parameters, organ weights, organ/body. organ/
brain weight ratios and survivorship and tumor onset
analyses were analyzed. Mean values of all dose groups
were compared to control at each time interval. Statis-
tically significant differences from control are indicated
on mean tables cof appendices.

"Statistical evaluation of equality of means was made by
the appropriate one way analysis of variance technique,
followed by a multiple comparison procedure if needed.
First, Bartlett's test was performed to determine if
groups had equal variance. If the variances were equal,
parametric procedures were used; if not, nonparametric
procedures were used. The parametric procedures were the
standard one way ANOVA using the F distribution to assess
significance. If significant differences among the means
were indicated, Dunnett's test was used to determine
which means were significantly different from the control.
If a nonparametric procedure for testing equality of
means was needed, the Kruskal-Wallis test was used, and
if differences were indicated a summed rank test (Dunn)
was used to determine which treatments differed from
control.

"A statistical test for trend in the dose levels was also
performed. In the parametric case (i.e., equal variance)
standard regression techniques with a test for trend and
lack of fit were used. 1In the nonparametric case
Jonckheere's test for monctonic trend was used.

"The test for :que: variance (Bartlett's) was conducted at
the 1%, two-s.ded risk level. All other statistical
tests were conducted at the 5% and 1%, two-sided risk
level." [End of quotation.!

Life Table Analysis - The data on time to neoplastic
lesion were analyzed for each sex separately by the
series of programs included in the N.C.I. package for
histopathologically proven tumors and time to tumor.

v assurance was performed and the report was
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C. Methods and Results:

1. Observations - Animals were inspected twice daily for

signs of toxicity and mortality. Detailed physical
examinations for signs of local or systemic toxicity,
pharmacologic effects, and palpable masses were performed
pretest and weekly thereafter.

Results:

a.

Group

II
III
v

Toxicity - There were no compound-related toxic
signs. The most frequently observed in-life physical
signs were chromodacryorrhea, opacity, lacrimation,
teeth problems, and alopecia in males. 1In females
excess lacrimation, chromodacryorrhea, ear problems,
teeth problems, alopecia and stains were observed
most frequently.

Survival - For males, there was a slight

dose-response in the time to death. Based on Kaplan-
Meier estimated median survival times, the days on
study for the control, low-, mid-, and high-dose groups
were 667, 689, 660, and 655 days, respectively. Using
similar methods for the females, survival times were
726, 734+, 708, and 740 days for the control, low-,
mid-, and high-dose groups, respectively.

As reported in the summary data, animal survival (%)
at selected intervals during the study was as
follows:

Dose
an. Level $ Survivorship*
(ppm) Months 6 12 18 Term
M/F M/F M/F M/F
65 2 98/100 95/94 85/84 36/45
65 1000 100/100 98/100 85/89 4C/37
65 5000 100/100 97/97 76/78 36/38
65 10,0C0 98/100 97/100 75/85 25/49

*=xzludes a
ar2 one acCc

12-month interim sacrifice of 10 animals/sex/group
idental death.

The slight =2Zfect in survivorship in high~-dose males,
wnich is also slightly dose-related, may support a
sosition that an MTD was approached for males in

zhe study. This position is supported by the fact
that -he ma‘cr effect in survivorship occurred during’
~he last year of the study when, in addition to

aging, cumulative toxicity is more apparent in males.

-

-5 -
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Bodv Weight - Animals were weighed weekly for 14 weeks,
then biweekly through 408 weeks, monthly thereafter. and
terminally {after fasting).

Results - There were no compound-related toxic effects

in body weight gain in treated male and female rats in
comparison <o controls. The following data shows the
mean body weights of both sexes during the study. Slight
increases in body weight gain were apparent for mid- and
high-dose male rats in comparison to controls.

Mean Body Weight (grams)

Hales Females

Jose Dose
0 1000 5000 10,000 0 1000 5000 10,000
193 198 194 194 149 147 148 146
37 377 384 385 238 237 236 234
54%2 542 549 358 306 302 306 299
602 602 615 §25 339 338 341 335
64 639 650 664 363 359 370 361
702 “Q¢C 710 722 122 419 437 427
738 736 708 750 489 483 486 474
674 637 614 653 501 486 492 501

Food Consumption and Ccmpound Intake - Consumption was

determined and mean daily diet cecnsumption was
calculated. =fficiency and compound intake were
calzulated Zrom the consumptican and body weight gain
dat=.

Results - M=an focod consumpticn values (g/kg/day) were,
on cccasion, statistically significantly increased in
treated male groups, although the differences were not
usually deose-related. Additicnally the differences
seldcom exceeded S5 percent at the high-dose where the
differences were most pronounced. This slight increase
in Zocd consumption can e correlated with the slight
increase in body weight in these high-dose males.

In Z2zmales. increases in Zcoé consumption occurred in
all treated zroups at ancut a 5 to 7 percent increased
rats above zcontrcls during abcut the first 60 weeks of
the study. These increased levels of food consumption
are considerad compound-reslated, although they were not
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always dose-related. and, in contrast to the males. were
not reflected in higher body weight gains. This observa-
tion suggests that food efficiency was reduced in treated
females. This slight reduction in food efficiency
represents a marginal toxic effect.

Mean test substance Intake calculated over the 2-year
study period, as calculated in- the study report, was as

follows:
AC 243,997 (mg/kg/day) _
Dose
Group Level Male Female
(pem)
II 10C0 49.9 64.2
III 5000 252.6 317.6
v 10,060 503.0 638.6

1. Ophthalmalogical examinations were performed at 12 and
24 months on all animals.

Results - There were no compcund-related ophthalmalogical
abnormalities noted Zy Dr. L.F. Rubin, the examining
veterinary ophthalomalogist (Appendix D).

5. Blood was collected =t 3, 6, 12, 18, and 24 months for
hematology and clinizal analysis from 10/sex/dose
animals. The CHECKED (X) parameters were examined.

a. Hematology

X X

.X| Hematocrit (HCT)* Total plasma protein (TP)

"X! Yemoglobin (HGB)* X| Leukocyte differential count

X{ Leukocyte count (WBC)* Mean corpuscular H3B (MCH)

X! Erythrocyte count (RBC)* Mean corpuscular HGB conc. (MCHC)
Xi Platelet count*® Mean corpuscular volume {(MCV)

| X| Erythrocyte morphology

Results - The hematocrit of high-dose males was
slightly, though significantly. increased (43% at
high-dose vs. 40% in controls), at 3 months but

not at later times. Inspection of individual values
showed a generallv higher percent hematocrit for most
n1igh-dose animals rather than the increase being

zhe results 2f cne or a Zew highly aberrant values.
These findings i hematocrit in high-Zdose males are
2f no toxicologizal significance, since individual
values ranged bezween 32 to 52 percent (Note:
qematocrit values between 32-52% are 2 + IP0 of mean
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of 42%) which is within the historical control range
for hematocrit values for young rats (strain
unspecified) at IRDC. Other statistically significant
hematological values observed during the 2-year

period (and there were only a couple) did not occur

at the high-dose and, therefore, were not dose-reiated-
These statistically significant hematological findings
were an increased percent hematocrit at the low-dose
(42% vs. 40% control) at 3 months in females and an
increased number of WBC (3.1 thousand/mL at mid-dose
vs. 6.3 thousand/mL in control) in females at 12
months.

Since these aberrant values in hematology were not
dose- or time-related, thev were not considered
compound-related.

b. Clinical Chemistry

X X
Electrolytes: Other:

X| Calcium* X| Albumin*

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

X| Potassium* X| Globulins

X| Sodium* X| Glucose*

Enzymes X[ Total Bilirwpin”

X| Alkaline phosphatase X| Total Protein*
Cholinesterase Triglycerides
Creatiuine phosphokinase?* X| Direct Bilirub:-

X| Lactic acid dehydrogenase

X| Serum alanine aminotransferase (also SGPT)*

X| Serum aspartate aminotransferase (also SGOT)*

X| Gamma glutamyl transpeptidase

Results:

3 Months - Slight, though significant, inc:ease in
3UN {mg/dl) in high-dose males (15.8 mg/dl vs. 13.3
mg/dl in controls). Significant increase in
potassium in low-dose males (5.4 mEq/L vs. 4.9 mEg/L
in control). There were no statistically significant
differences between contrel and treated groups for
any other parameters in males cor for any parameters
at all in females.

5 Months - No statistically significant differencss
cetween control and treated groups in males and
‘females for any clinical chemistry parameter at all
at 6 months.
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12 Months - No statistically significant differences
between control and treated groups in males and
females for any clinical chemistry parameter at all
at 12 months.

18 Months - A slight, though significant, decrease

in total protein in mid-dose males (but not high-dose
males). No statistically significant differences
between control and treated groups in other clinical
parameters in males or in any clinical parameter at
all in females.

24 Months - No statistically significant differences
between control and treated groups in males and
females for any clinical chemistry parameter at all
at 24 months.

Due to the absence of relationships to dose and time
in the few abnormal clinical chemistry values, there
were no compound-related effects in clinical
chemistry.

6. Urinalysis - Urine was collected from fasted animals at
3, 6, 12, 18, and 24 months. The CHECKED (X) parameters
were examined.

X X

X| Appearance* X| Glucose*

l Volume* X| Ketones*

X| Specific gravity* X] Bilirubin*

X| pH X| Blood*

X| Sediment {(microscopic)* Nitrate

|X| Protein* Urobilinogen

Results - There were no compound-related effects
in urinalysis at 3, 6, 12, 18, or 24 months.

7. Sacrifice and Pathology - All animals that died and that
were sacrificed on schedule were subject to gross
pathological examination anéd the CHECKED (X) tissues were
collected for histological examination. The (XX) organs
in addition were weighed.

X . X X
Digestive system Cardiovas./Hemat. Neurologic
X| Tongue i X] Aorta* XX| Brain*
X| Salivary jlands* |XX| Heart* X| Periph. nerve*
X| Escphagus*™ i X| Bone marrow* X| Spinal cord (3 levels)*
X| Stomach* | X| Lymph nodes* XX| Pituitary*
X| Duodenum* 1XX| Spleen* X| Eyes (optic n.)*
X| Jejunum* 'XX| Thymus* (interim only) Glandular '
X| Ileum* Urogenital XX| Adrenals*

-9
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Cecum* XX| Kidneys* Lacrimal gland
Colon* X| Urinary bladder* X| Mammary gland*
Rectum* XX| Testes?* X| Parathyroids*
Liver* X| Epididymides XX| Thyroids*
Gall bladder* X| Prostate Other
Pancreas®* X| Seminal vesicle X| Bone*

Respiratory XX| Ovaries X| Skeletal muscle*
Trachea* X| Uterus* X| Skin
Lung* X| All gross lesions

and masses

Results:

A. Organ Weights
12 Months - No statistically significant differences
in means in organ weight or organ/body weight ratios
or organ/brain weight ratios between control and
treated male and female rats at 12 months in any
weighed organs.

Terminal Sacrifice - No statistically significant
differences in means in organ weights or organ/body
weight ratios or organ/brain weight ratios between
control and treated male and female rats at terminal
sacrifice in any weighed organs.

B. Gross Pathology - There were no compound-related
necropsy findings in male or female rats that died on
study, or were sacrificed at 12 or 24 months.

C. Microscopic
1. Neoplastic

a. Brain Tumors
There was an increased incidence of
astrocytomas (a brain tumor) in high-dose
male rats in comparison to controls.
Male Rats
Dose (ppm) Animal Number Week Death Tumor
1051 106 B-astrocytoma
1006 2010 53 B-astrocytoma
5000 3059 106 B-granular cell
tumor
5000 3046 55 B-oligodendro-
glioma
-10~-
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Male Rats (cont'd)

Animal Number Week Death Tumor

Dose {pom)
10,000 4005 106 M-astrocytoma
10,000 4028 106 B-astrocytoma
10,000 4037 106 B-astrocytoma
10,900 4051 106 B-astrocytoma
With respect to the incidence for the
number examined by effective proportion,
without surwvival disparity analyses, the
summary of brain tumors fcr males, is
presented below:
Male
Groups: 1 2 3 4
Brain: No. Examined: 51 52 51 51
M—-astrocytoma 0 0 g 1
3-astrocytoma 1 1 0 3
3-o0lizecdendroglioma 0 0 1 e
3~-granular cell tumor 0 0 1 ¢
Percentages 2.0 1.9 3.9 7.8

Since there was a survival disparity among
the various groups of male rats, a complete
statistical analysis of the data is necessary
and is being performed by HED statisticians.

Hdistorical controls for brain tumors (alZ
types) was provided by Ira Daly of Bio/dynamics.

In 14 studies submitted, the range of as:trocytomas
was 0 to 3.3 percent. The individual stidies
provided percentages of 1.7, 0.08, J3.86, 3.3,
J.08, 0, 0, 0, 0, 0.8, 0, 1.8, 0. and 1.7 .

Other gliomas besides astrocytomas were
recorded in rat DSrains in these 14 studies.

Additionally, it should be noted that the
iuration of the nistorical control studies
s;enerally exceeded 24 months.

The full significance of the oncoge=nic
potential of Arsenal to male rat brains =ust
await full statistical analysis and poss:bly
Peer Review.
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There was no compound-related effect in
female rat brain tumors.

The Bio/dynamics historical control data are
appended to this report.

Thyroid C-cell Tumors

The incidence of C-cell thyroid neoglasms,
showed an increase at the mid- and nigh-
dose. More specifically, however, the C-cell
carcinoma incidence was increased at the
high-dose only.

The following data summarizes the findings.

Male Rats

+)
-

Group 1 2
6

No. examined 65
C~cell carcinoma 1
C-cell adencma 2

[y |
[«
n
=)}
E2V N0

A

The high-dose male rats showed a higher
incidence of C-cell carcinoma (5/65, 7.69%),
when compared to the control (1/65, :.53%),
low-dose (1/65, 1.53%), and mid-dose (1/63,
1.58%) male rats. Additionally, the high-dose
incidence (7.69%) was within the rarge cf 3

to 12.7 percent from historical control data
collected at Bio/dynamics. Also, the high-
dose was repcrted to be without stacistical
significance.

The fate of the individual male rats with
C-cell carcinoma is presented below as
tabulated in the report.

Male Rats with C-cell Carcinoma

i Day of ne
Animal Death Study s
Sex No. Code of Death ci

K of
udy ¢
Death

T D

M 1024 D 614 88

M 2027

:
D 691 99 i
M 3059 T 739 106 |

D I

M 4017 654 99

-12-~
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Male Rats with C-cell Carcinoma (cont'd)

Cay of Week of
Animal Death Study Study
| Group Sex No. Code of Death of Death
!
IV F M 4023 S 639 92
i i
i
IV + M 4040 ] 669 96
!

v .M 4055 T 739 106
IV 1M 4064 S 665 95
Key: T = Terminal Sacrifice; D = Spontaneous Death;

S = Sacrificed Moribund.

I+ can be seen from this table there is no
apparent decrease in latency of the C-cell
tumor.

Proliferative lesions of the male thyroid in
this study are summarized below as presented
the repcrt:

Table 1

Thyroid Gland

Summary-Incidence of Proliferative Lesions

% 4.62; 6.15|15.87}13.85
|

Sex Males
Group I II III v
Thyroid gland ;
4 Zxamined 65 65 63 | 65
C-cell hyperplasia 15 8 13 6
$ 123.10(12.31]120.63} 9.23
C-cell adenoma 2 3 9 4
$ 3.10| 4.62|14.291 6.15
| )
: ]
C-c21ll carcinoma 1 1 1 3
% | 1.54| 1.54| 1.59] 7.69]
| |
C-cell adenoma and carcinoma 3 4 10 {9
l
|
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Summary~Incidence of Proliferative Lesions (cont'd)

Sex Males
Group I I III v

C-cell hyperplasia, adenoma
and carcinoma combined 17 12 21 15
: % |26.15(18.46(33.33]23.08

The differences between the incidences of

all groups are not statistically significant.

The following tables, taken from the report,

are of historical control data from Bio/dynamics.

Table 2

Thyroid Gland - Selected Findings
Historical Control Data - Male Charles River Albino CD® Rats
{Compiled from 14 Studies Conducted at Bio/dynamics, inc.)

Range of Incidence Mean Incidence
of Historical Data of Historical Data
Low i High
i
# Examined 73 X 69 1413
C-cell hypefplasia 0 10 60
Percentage 0 14.59 4.25
$# Evamined 73 69 1413
|
C-cell hyperplasia 0 10 60 |
Percentage 0 i 14.59 4.25 [
# Examined 131 | 70 1413 ;
. f
C-cell ademoma 0 ! 8 72 !
Percentage 0 % 11.43 .10 |
: !
# Examined 129 i 131 1413
j
C-cell carcinoma 0 i 18 58 |
Percentage 0 ; 13.74 4.10
# Examined 54 ! 70 1413 i
! |
C-cell adenoma and ;
carcinoma combined 0 ; 12 129
Percentage 0 i 17.14 9.13
l
~14- - 71



¥ Examined

C-cell hyperplasia,

adenoma and

carcinoma combined

Percentage

—
..

Thyroid Gland - Selected Findings {cont'd)

-

2O

Range of Incidence Mean Incidence
of Historical Data of Historical Data
Low High
54 70 1413
0 18 183
0 25.71 12.95

For the purposes of a combined finding, those animals having
more than one finding were counted only once.

Table 3 shows the individual stucdies for the
data from the Bio/dynamic files.

Table 3

Thyroid Gland - Selected Findings

Historical Control Data - Male Charles River Albins D® rats

-~
f\‘)

[N

Study A B [ D E F G H 1 31 x hd M w
Date Initiated 1978|1977[197711978|1978|1977[1977[1978|1977|1377 1978|1378 |1977|197=
Date Terminated 1980{1980]/1980/1981|1980[1980/1980{1980|1980}1379|1981 (1930|1980 |19&"
H
H
4+ Examined 68 (139 (139 | 70 | 69 [131 [123 [ 54 }139 |39 | 70 | 73 |129 | 7¢C
i
s-ceil adenoma o|l14| 6! 8| 4| o o o s 35 3 213 s
| |
% o [10.1] 4.3|11.4| 5.8 o 0 0 | 3.6| 5.3l11.4| 2.7]10.1 5.°
C-ceil carcinoma 2| 4| a 4 2 | 1812 o 3 - ) 5| ot s
] i
% | 2.9 2.9| 2.9 5.7y 2.9(13.7| 9.8] 0 | 2.2| >.7f =2 3 9 i11.-
i
|
C~cell adenoma i ;
andi carcinoma 2 18 10 12 6 18 12 0 8 3 3 2 13 4 1
i ;
s | 2.9(12.9] 7.2|17.1| 8.7|13.7| 9.8 O | 5.81 5.35:11.4| z.7|10.1]15."
‘ |
C-cell hyperplasia 4 3 9 6 10 9 2 0| 11 et 2 3 LI T
| ;
% | 5.9 2.2 6.6] 8.6[14.5| 6.9| 1.6] O | 7.9 -.3; 2.9] 3! ¢.3{ 1.-
'
C-cell adencoma and
carcinoma and ! |
nyperplasia 6 | 20 19 18 16 23 14 0 19 T i9 z 14§ 12
. | i
s | 8.8[14.4l13.7]25.7(23.2[17.6[11.4] 0 [33.7] ~.3i12.9] Z.7|10.9{17."
-15- 70




C-cell
Hyperplasia
Adenoma
Carcinoma

Adenoma and
Carcinoma

Hyperplasia and
Adenoma and
Carcinoma

D
0
i

Evaluation of Tables 1, 2, and 3 show that
the incidences of C-cell proliferative lesions
in the AC 243,997 study (C-cell hyperplasia,

)

C~cell adenoma, C-cell carcinoma), individually

or in combination, were within the range of
Bio/dynamic historical control data. 1In
addition, the incidences do not exhibit a
stepwise dose-response progression from
hyperplasia to adenoma to carcinoma (see
Table 1).

As can be seen by comparing the incidences of
proliferative lesions from Table 1 (the data
from the current study) to the Bio/dynamic
historical control data in Table 2, the
incidences of the proliferative lesions at
the high-dose are all within the range of the
historical control data as shown below.

Table 4

Thyroid Findings

High-Dose Incidence Range of Hist.
of Current Controls from
Arsenal Study Bio/dynamics
9.23% 0 - 14.59%
6.15% 0 - 11.43%
7.69% 0 - 13.74%
13.85% 0 - 17.14%
23.08% 0 - 25.71%

The report states that Suzuki et al. (1979}
reported the incidence of medullary carcinocma
in the thyroid gland of Sprague-Dawley rats
to be 79 percent (33/42) in males and 49
percent (19/39) in females.

The registrant employed an outside consultant,
W. Roy Brown, D.V.M., Ph.D., to examine the
thyroid gland of male rats and render an
opinion.

-16-
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Dr. Brown's analysis is presented below in
Table 5.

Table 5
Dr. Brown's Analysis

Summary Incidence of Proliferative Lesions of C-cell Origin
in the Thyroid Gland of Male Rats

Dose Group I II [11 v
Number of Thyroid Glands Examined 65 65 65 65
C-cell hyperplasia {(all degrees)

Incidence 8 13 14 7
Percent 12.3 20.0 21.5 10.8
C-cell adenoma .

Incidence 2 1 7 2
Percent 3.1 1.5 10.8 3.1
C~cell carcinoma

Incidence 1 1 4
Percent 1.5 1.5 .5 6.2
C-cell adenoma and carcinoma

Combined Incidence 3 P 8 )
Percent 4.6 3.1 12.3 8.2
C-cell hyperplasia adenoma and carcinoma

Combined Incidence 11 i35 22 13
Percent i6.9 23.1 32.8 20.2

Dr. Brown states "It is my opinion that the
difference between the control and high dosage
group male rats with respect to the C-cell
carcinomas is of no biological significance.
The incidence in the high-dose rats is consis-
tent with that which can occur spontznecusly
and those that have been reported in control
rats in studies of similar type at Bio/dynamics,
the site cf the study. An incidence of as
high as 79% (33/42) of C-cell -arcincma have
been reported in male Sprague~Dawley rats
(Suzuki, et al.). Other studies indicate an
increase of 16-40% of C-cell carcincmas in
other strains of rats, including Long—-Evans,
Sprague-Dawley, Wistar and wili rats (Rattus
norvegicus). The highest group incidence

of C-cell carcinomas in this study was 6.2%."
[End of quotation].

-17-~
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c. Adrenal Medullary Tumors
An additional tumor type of possible concern
occurred in the adrenal gland.
In female rats, there was an increased
incidence of adrenal medullary tumors at the
high-dose. The incidence was as follows for
the number of female rats examined by effective
proportions:
Female Adrenal Medulla
Group 1 2 3 4
No. examined 27 34 22 31
Carcinoma 0 Q 0 1
Adenoma 1 2 0 6
Carcinoma and
Adenoma (Combined) 1 2 0 7
Percentanges 4.0 5.8 0 22.5%
Animal Number Dose Week Death Tumor
1540 0 106 Adenoma
2503 1000 104 Adenoma
2561 1000 106 Adenoma
4507 10,000 106 {(unscheduled) Adenoma
4521 10,000 106 Carcincma
4524 10,000 106 Adenoma
4528 10,000 104 Adenoma
4534 10,000 107 Adenoma
4537 10,000 106 Adenoma
4551 10,000 107 Adenoma

It can be seen from the week of death fcr the
Arsenal female tumor—-bearing animals tha:z the
earliest pheochromocytoma occurred at weesk
104. Therefore, when the number of animals
examined is adjusted for effective proportions
the high—~dose percentage 1s 22.5 percent.

The historical control data from Bio/dynzmics
for 14 studies showed pheochromocytomas rang:in:
from 0 to 15.5 percent. The individual
percentages were 6.7, 4.2, 0, 6.7, 1.9, 3.5,
11.0, O, 4.5, 2.6, 8.7, 3.5, 5.3, and 15.5
percent.

-18-
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Additionally, it should be noted that the
historical control data is unculled for
mortality (although no pheochromocytomas were
found prior to 12 months).

The historical control data is appended =2
the report.

Reviewer's Conclusion - The incidences o?
thyroid proliferative lesions and neoplasms
in this study are considered unrelated tz the
administration of AC 243,997.

Additional statistical analyses of the
incidences of astrocytomas in male rats

need to be performed. The increase in these
tumors at the high-dose may be compound-related.

With respect to the adrenal medullary

gland in females, it appears that the
increased incidence at the high-dose may

be compound-related depending on interpre-
tation by statistics. However, survival
disparity analysis and statistical analysis
are needed.

I1f the number of female adrenal medullar:
gland tumors is not adjusted for effectiws
proportions and the essentially unculled
proportions are examined, the following
incidences are observed.

Female Adrenal Medullary Tumors

Group 1 z 3 4
No. examined 55 55 55 55
Adenomas and

carcinomas 1 2 0 7
Percentages 1.8% 3.6% 12.7%

In this situation, the unculled data ar=
within the range of Bio/dynamics histori:=z.
controls from 0O to 15.5 percent which ar=
also unculled.

Additionally, in male rats in the Arsena.
study, pheochromocytomas were more fregu=zn:
and occurred at earlier periods than in
females.

-19-~-
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What may be Zeing observed in females is
a compound-related geriatric increase of
pheochromocytoma.

For males 1n the Arsenal study, the weeks at
which pheochromocytomas were £found were as

follcws:

Control Low mid High
A.N. Week A.N. Week A.N. Week A.N. Week
1001 106 2005 87 3003 91 1002 81
1008 106 2007 106 3012 106 4013 106
1020 93 2012 106 3018 105 4020 102
1023 92 2018 106 3039 98 4027 106
1031 106 2034 100 3040 96 4044 106
1043 106 2039 106 3059 106 4048 106
1052 97 2045 106 4051 166
1055 106 2052. 106 4054 103

2054 106 4059 104
2053 88 4062 89
206s 106

The incidences, distributiocons, and
time—--o-tumcr for other benign and malignant
neopiasms were considered unrelated to
treatnent.

2. Non-Neoplastic

There wer=2 increased incidences 2f three
non—neop.astic lssions in female rats. One
lesion was extramedullarv hematcpoiesis of zne
spleen. The seccnd lesion was geliosis hepatis
of the liver. The third lesion was B-squamcus
cysts of z-he thyroid.

With resc=act to zne spleen, the overall ircidence
of the i=sion was as follows:

Spleen Females

Group = 2 3 4
No. examined 5= 65 65 65
Extramedullar
hematopoies:s P 7 17 20
Grades of the 2,3,2,4, 3,2,2,2, 3,2,2,2, 2,2,3,3,
lesion 4,3,z,4, 4,3,3,4, 4,4,5,4, 4,4,2,3,
2,2,2,2 2,4,4,5, 2,2,2,2, 2,2,4,4,
2,5,2,2, 5,4,4,2, 2,3,5,5,
2 2 3,5,2,2
. 2 -
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As can be seen from the incidence and grades of
the lesion, the high-dose group is the LEL and
the mid-dose group is the NOEL. The grade ci 5
is associated with 0, 2, 2, and 3 lesions in the
control, low-, mid-, and high-dose groups,
respectively. Additionally, the grade of 4 :is
associated with 3/12 (25%), 4/17 (23%), S/17
(29%), and 4/20 (20%) of the lesicns in the
control, low-, mid-, and high-dose groups,
respectively.

Additionally, there did not appear to be any
association of the the increased incidence o:Z
this splenic lesion with earlier deaths based
on analysis of the data. Also, associative
anemia was not observed in high-dose females.

Although the full toxicological significance of
this lesion is uncertain, it does not appear to
be compensatory. In any case, due to the
incidences and grades of the lesion, it appears
to be a compound-related effect.

The distribution of the lesion in zhe spleen >f
female rats is shown below:

Interim Kill

Group L2 3 4
No. Examined 10 10 10 10
Lesicn 0 0 0 ]
Di2d on Study
Group 12 3 i
No. Examined 30 24 34 28
Lesion 3 7 10 i
Terminal XKill
Group L 2 301
No. Examined 25 31 21 27
Lesion 4 10 6 3
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In female rats, there was an increased incidence
of peliosis hepatis of the liver in the mid- and
high-dose groups. This lesion is the presence in
hepatic lobules of multiple microscopic pools of
blood which may become lined by endothelium.

It is a rare condition that may result from the
congestion of the liver with necrosis. However,
there was no compound-related occurrence of
hepatic necrosis (either by incidence or grade of
lesion) in female rats in this study.

The incidence of the peliosis hepatis in the
liver was as follows:

Female Liver

Group 1 2 3 _a
No. Examined .65 65 65 65
Peliosis hepatis 4 3 6 8

The grades of the lesion were comparable between
control and high-dose rats and there was no
indication of a decrease in latency <f the

lesion at the high-~dose. Based on these consi-
derations, the slight increase in this lesion

in the mid- and high-dose groups is nct considered
compound-related.

The third lesion in female rats, which was
ungraded (only P present in individual animal
data), which occurred at an increasecd incidence
was B-squamous cysts of the thyroid in female
rats.

The occurrence was as follows:

Female Thyroid

Group 12 3 4
No. Examined 65 65 65 85
B-squamous cysts 5 7 5 12

The NOEL for this finding is the micd-dose =f 5000
ppm ard the LEL is the high-dose of 10,000 opm.

Other non-neoplastic lesions occurred at similar
frequency and grade between control and treated
male and female rats.
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Reviewer's Conclusion - The NOEL for
non-neoplastic lesions is considered to be the
mid-dose of 5000 ppm. The LEL is the high-dose
of 10,000 ppm and the effects are increased
incidences of extramedullary hematopoiesis of
the spleen and B-squamous cysts of the thyroid
in female rats. These compound-related lesions
do not appear to be life-threatening and may not
be used to establish an MTD for female rats.
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