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OBJECTIVE 0T THE STUDY: The study was conducted to test for
the reversibility of granulomatous changes in liver, spleen
and mesenteric lymph node in ddy strain mice fed S5602 in the
diet at levels of 0, 1000 and 3000 ppm.

MATERIAL AND METHODS: Experimental Animals: Three week old
ddy strain mice of both sexes were obtained from Shizuoka
Agricultural Cooperative Association for Experimental Animals,
Shizuoka. All animals were acclimated to laboratory conditions
for two weeks and observed for their general good health. The
room environment was controlled for temperature and humidity.
Animal husbandry: Five mice per sex per dose were housed in
each polycarbonate cage. Cage bottoms were covered with wood
shavings (Betta Chip®, Northeastern Corp., U.5.A.). Cages
were changed weekly. Food and water was available ad libitum.
Experimental Design: Test animals were divided into three

(3) groups as noted:

gl
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Dose Males Females
0 ppm (control) 150
1000 ppm . 90
3000 ppm - 120 120

The feeding of the compound was continued until granulo-
matous changes were observed by sacrificing a selected number
of the animals at one month intervals. Once the changes
were observed, all mice were placed on the control diet, and
the recovery of the changes was examined by subjecting periocd-
ically some (ca. 5) of the mice of each sex to histopatholog-
ical examination. Diet Preparation: 55602 was dissolved in
corn oil and was blended with standard feed (CE-2, Nihon
Clea Co., Ltd., Osaka) using a blender. The diet contained
either 0, 1000 and 3000 ppm of test compound. The concentra-
tion of corn oil in all diets including control was adjusted
to 2%. General Observations: All animals were observed
twice daily for toxic and/or pharmacolngic signs and mortality.
Animal body weights were taken at monthly intervals and at
termination. Food and water intake were recorded monthly
for each cage. Pathology: A necropsy examination was con-
ducted on all dead (except those severely autolyzed) moribund-
sacrificed and scheduled-sacrificed mice. Gross findings
were recorded. Liver and spleen weights were measured.

Liver, spleen, mesenteric lymph i.ode and any gross lesions
were fixed with 10% formol-saline for dead and moribund-
sacrificed animals or with Bouin's fixative for the scheduled~-
sacrificed animals. These organs and tissues were embedded

in paraffin wax, sliced at 5 microns in thickness, stained
with H and E and examined under light microscopy.

Statistical Analysis: The mean values of the body weight,
food and water intake and organ weight and its ratio t. body
weight were compared to control by using the Student's t-test.

Results and Discussion: Granulomatous changes were observed
in mice sacrificed at 1 month. Mice were therefore fed the
compound for an additional 2 weeks (total of 6 weeks; this
constituted the feeding phase of the experiment). At specific
intervals from the 6 week finding (i.e., 1, 3, 6 and 9 months)
a selected number of animals (ca. 5/sex/group) were sacrificed
and examired. At the 12-month interval from the 6-week
finding all surviving animals were sacrificed. Mortality:
During the first 4 wecks of the feeding phase 9 males and 11
females died in the high dose group (3000 ppm). The final
adjusted surviving rates (estimated by using the life table
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method) of the 3,000 ppm males and females were lower than
those of controls. No animals of either sex in the low dose
treated groups died during the first 6 weeks of the study.
There were no differences in the adjusted mortalities for the
recovery phase between treated and control groups (this also
appeared to be apparent by inspection). Body weight: Males:
Body weight folr males was statistically significantly depressed
at. 3000 ppm for the entire study. At 1000 ppm, body weight was
statistically significantly decreased (consistently} for the
first 33 weeks and substantially decreased for the remainder of
the experiment. Females: Body weight for females was statisti-
cally significantly decreased only at 3000 ppm for the first

4 weeks. All other values for both dose groups were comparable
to controls for all time intervals. Food consumption (g/mouse/
day): Food consumption was generally comparable between treated
groups of both sexes when ccmpared to controls., Water intake
(g/mouse/day): Males: Water consumption at 1000 ppm was not
statistically significant when compared to control animals.
However, values were slightly raised above controls for nearly
all time intervals. Water intake was statistically signifi-
cantly increased above control values for the 3000 ppm group
from weeks 9 thru 29. Values after week 29 were above control
values but not statistically significant. Females: Water
intake for females was not statistically significantly increased
above control values for the 1000 ppm group. However, values
were above control values for nearly all tine periods, Values
in the 3000 ppm group were statistically significantly increased
from weeks: 13 through 45 and were above controls at nearly all
other time measurement intervals., OQbservations: It was re-
ported that hyperexcitability appeared 3 days after initiation
of the feeding portion of the study in almost all the compound-
treated mice and continued during the fzeding phase and up

to 1 week after the end of exposure to the compound.

Food consumption (g/kg/day): Food consumption as measurcd on
a g/kg/day basis showed little numerical difference between
treated and control groups for both sexes. Food consunmption
for males ranged between 180-190 g/kg/day and for females it
ranged between 207-226 g/kg/day. The amount of compound
ingested on a mg/kg/day basis was reported as 190 and 570

for males and 226 and 633 for females low dose and high dose
groups respectively . Organ weight (absolute): Liver,
Spleen: Males (Liver) 1,000 ppm: Statistically significant
changes were observed at 4 weeks, 3 and 6 month sacrifice
intervals. Changes were not consistent and showed an
alternating decrease, increase and decrease. Values for all
other periods were comparable to controls. Liver values at
3000 ppm were comparable to controls for nearly all time
periods. Females (Liver): Values for the 1000 ppm group
were comparable to controls, as were the values for the 3000 °
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ppm group, with the exception of a statistically significant -
decrease at 4 weeks and a statistically significant increase
in liver weight at & weeks in the 3000 ppm group. Males
(spleen): At 1000 ppm spleen weight was statistically signifi-
cant at 12 months (increase). At 3000 ppm, spleen weight
was statistically significant at’ 4 weeks (decrease) and 12
months (increase). Females (Spleen): Spleen weights at
1000 and 3000 ppm were comparable to control values at all
trime periods. Organ Weight to Body Weight Ratio. Males
(Liver): Liver weight was statistically significantly changed
for animals dosed at 1000 ppm at the following times 1 month
(decrease), and 9 months {increase) after the cessation of
feeding and for the 3000 ppm group at 6 weeks (increase), 3
months {increase) and at 12 months (increase). . Females
(liver): Statistically significant liver changes were not
observed in the 1000 ppm group, but were observed at the
3000 ppm group at 6 weeks (increase), and 1 month (increase),
3 months (increase), and 9 months (increase) after the cessa-
tion of feeding when compared to control values. Males
(Spleen): Spleen weight in animals receiving 1000 ppm was
statistically significantly increased at 1000 ppm orly at 12
months, znd at 3000 ppm only ar 12 morths. The level of
statistical significance increased with dcse as did the
ratio of organ weight. Females (Spleen): Spleen weight for
females was essentially unchanged at 1000 ppm, but was sta-
tistically significantly increased at 6 weeks and 3 months.

Main Gross Abnormalities: Males and Females: Skin effects
(alopecia, sparse hair, sores, scab formation) were noted for
both sexes and were most likely attributable to the irritation
of the medicated feed. Lung nodules, white spots on the
pancreas and subcutaneous masses were generally comparable
between treated and controls. No log-dose responses were
evident between treated groups and controls. Histopathology:
Intensities of Granulomatous Changes in Liver, Mesenteric
Lymph Node and Spleen. Males. Liver Granulomas. Control
males had scores ranging from 0-1.5 for che feeding phase,
while animals receiving 1000 and 3000 ppm showed scores of 4
and 6-19 respectively. Contreo! males in the recovery phase
showed scoras in a range of 0-2.2. Low dose males in the
recovery phase showed a score of 14 at the first reading (1
month after the feeding phase stopped) which gradually trended
downward for the next 1l months with a score of 7.3 at 12
months. High dose males in the recovery phase showed a score
of 22 at the first measurement interval which decreased to 10
at the 3 month reading and remained relatively constant for
the successive readings. Females. Liver Granulomas. Female
control values for the feeding phase ranged between 3 and 1.
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The low and the high dose treated groups showed scores of
6-10 and 20-22 respectively. The recovery phase for the low
dose group indicated- a score of 18 for the first reading
which gradually decreased to 9.7 at the 12 month reading.

At -3000 ppm the 1 and 3 month (recovery phase) scores of 22
slowly decreased to 11 by the 12th month. It is also pointed
out that values for males and females at 1000 ppm and males
at 3000 ppm showed sharp drops in values between the 1 and 3
month recovery period readings followed by the very gradual
decrease in values after the 3 month reading. A sharp initial
drop in value was recorded for females at 3000 ppm between 3
and 6 months. Giant Cell Infiltration: Liver. H“ales and
Females: Giant cell infiltration was essentially absent for
male and female control groups at all periods. Feeding
Phase. Males at 6 weeks showed scores of 2 and 6 for the
low and high dose group respectively. Females showed scores
of 8 and 14 for the 4 and 6 week readings at 3000 ppm.
Recovery Phase. Males of the low dose group revealed the
absence of giant cells at all readings. At 3000 ppm in
males a maximum score of 10 was noted at 1 month after the
cessation of feeding., Values generally diminished with

time and the presence of giant cells was essentially absent
by the 12 month reading. Females showed peak values of 8
and 24 for the low and high dose respectively at the 1 month
post-cessation feeding period. Values for both dose groups
diminished with time with final readings of 0.8 (essentially
no giant cells present) and 5.2 for the low and high dose
respectively.

Mesenteric Lymph Node: Giant Cell Infiltration:

Giant cell infiltration was not observed in males or females
of the control group at any time period. Giant cell scores
for males and females at the low dose and the high dose
generally paralleled one another within dose groups. Scores
for males and females at the 1 month post-feeding periocd
ranged between 18 and 20 (low dose groups) and generally
decreased in parallel with values of 8«9 for males and females
recorded at 12 months. Values of 26~28 were recorded for
males and females at the high dose group 1 month after the
cessation of dosing and decreased in parallel with terminal
(12 month) values reported as 14 and 15 for males and females.
Reticuloendothelial cell proliferation. Values for male

and female control groups ranged between 0 and 6 at all time
intervals. Feeding phase values for females at 6 weeks were

9 and 21 for the low and high dose respectively. Malesg

showed values of 6 and 19 for the low and high dose group at
the 6 week period. Recovery Phase: Values at the low dose
level Zor males and females showed generally parallel declines
concluding with values of 0.7 and 0.8 at the terminal reading.
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values at the high dose level for males and females generally
decreased in parallel with tlme ending in values of 2.8 for
wnales and 5.2 females.

spleen (Giant Cell Infiltration): G*ant cell infiltration

was not observed in the control groups or the low dose groups
at any time interval. Giant cell infiltration was observed

in the high dose group of males (score of 2) at week 6 (feeding
nhase). The initial (cne month recovery phase} values for
males (8) and females (4) in the high dose group were higher
than the 6 week value. These scores decreased with time and
were reduced to zero at 12 months. -

Discussion: Compound related mortality was noted in the high
dose groups of both sexes when compared to controls. Food
consumption as measured on a g/animal/day and g/kg/day basis
was comparable between treated and control groups. This indi-
cated that the decreased body weights in males and females was
compound related. The hyperexcitability was also compound
related as shown by the absence of this sign upon withdrawal
of the test article and the initiation of the sign with com-
pound administration. Water intake was either raised or stat-
istically significantly increased for periods of time for both
sexes. The significance of this measurement is difficult to
interpret as the necessary supporting data was not recorded

as indicated by the experimental design. Furthermore, the
fact that several animals drowned would seem to incdicate mal-
function with the water delivery systems (automatic or bottled).
Absolute liver weight for males at both dose levels was compar-
able to controls. Liver organ to body weight ratio for males
appeared inconsistent at the low dose level and were judged to
be not biologically meaningful. Statistically significant
liver weight ratios were observed for males at 3000 ppm and
are most likely the reflection of the statistically signifi-
cantly decreased body weights. Absolute and organ to body
weight ratios for female liver were comparable to controls

for the low dose. Absolute liver weight for females at 3000
ppm was statistically significantly increased ai 4 and 6

weeks as was the liver weight ratio at 3000 ppm at 6 weeks.
The female body weights for weeks 1-9 were statistically
significantly decreased at 3000 ppm and may explain to some
extent the increased liver weight ratio at 6 weeks. The
absolute gain in liver weight for females at 4 and 6 weeks in
the high dose group is difficult to explain. We do note,
however, that treated females weighed slightly more than
controls for most of the experimental duration. Spleen
weights for males and females were not significantly different
between treated and controls. It is pointed out here that

tne reader shou:d interpret with caution the statistical
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significance or non-signiflicance of the Spleen and liver
weights. We point to the very small sample sizes (ca.
5/sex/dose) as the reason for this caution. Additionally,
it is noted that the increased liver weights were recorded
during a.time when the animals were already taken off the
test article and the score intensity for the various parameters
was decreasing.

Liver granulomas in males and females as well as the
presencde of giant cell infiltration of the liver and mesen-
teric lymph nodes along with reticular cell proliferation
were observed at the one-month post-feeding observation
period. Generally speaking, the values recorded at this
time were higher than at the 6 week period. These values
gradually decreased at successive readings. The sharpest
decline generally occurred between the 'l and 3 .month post-
feeding periody. However, the decrease was very gradual
thereafter and although values at 12 months were,K less than
those recorded at .1l month post—feeding they were still in
some cases only decreased by 50% particularly for liver
granulomas and giant cell infiltration of the mesenteric
lymph node. Therefore, even though decreases were observed
indicating reversibility for giant cell infiltration and
reticuloendothelial cell proliferation it is difficult to
say, based upon this study, whether the liver granulomas and
the giant cell infiltration of the mesenteric lymph nodes
were totally reversible with time.

It is also pointed out that giant cell infiltration of
the spleen was totally reversible at 12 months and may be
predictive of a total reversal of effects for liver and
lymph nodes. The intensity of the granulomatous change was
least in the spleen.

Conclusion: Some reversibility of liver cell granulomas as
well as giant cell infiltration of the mesenteric lymph node
was observed. However, within the time frame of the experiment
the reversibility was not total. Total reversibility was

noted in the spleen.

Classification: Core-Supplementary.




Subject: Two Year Chronic Tnxicity Study of S5602 in Rats.

Test Compound: 855602

SD43775
Fenvalerate

Pydrin®

Accession Nos. 246565, -66, -67, -68

-

Testing Facility: Laboratory Animal Center, Nihon Dobutsu Co.,

Osaka, Japan: The study was supervised by Sumitomo Chemical

Co., Ltd. All examinations were carried out at the Institute

for Bioclogical Science, Sumitomo Chemical co., Ltd.

Study Ro: Document Code AT-10

Testing Period: Males: February 8, 1977 - February 13, 1979

Females: February 8, 1977 -~ May 25, 1979.

Report Submitted to Sponsor: April 20, 1981

Purity of Test Material: 93.4%




Lot Number: K-1271

Materials and Methods: Animals: Eight hundred (B0O) rats of

the Wistar/SLC strain from Shizuoka Agricultural Cooperative
Asgociation for Laboratory Animals, Shizuoka, were acclimated
for one (1) week under animal room conditions controlled for
temperature ~nd humidity. Animals were initially housed
three per cage but were later changed to 1 animal per cage
during the 68th week to prevent the continued transmission cf

a respiratory disease. Animal Randomization: Animals were

shipped sexually segregated, 5-7 rats per box from the breeder.
Upon arrival rats from the same bo: were picked at random and
transferred to the first of 27 cages of the prescribed groups
(e.g,, control group). The first rat selected was placed

into the first cage of the (control) group, the second rat

picked out of the same box was placed into the second cage of

the designated (control) group. This procedure was repeated

until every cage of the prescribed (control) group had one

rat. This same procedure was then repeated twice so that

every cage of the deslignated (control) group ceontained three
rats each, with the 27th cage containing two rats. The same
procedure was followed for the other groups and the other

sex. Males and females were kept in separate but adjacent




rooms. Diet Preparation: The control diet was prepared

using 500 ml of corn oil (Nisshyoku Co., Ltd., Shizuoka)

which was incorporated into 24.5 kg. of the basal diet (CE-2
type, Clea Japan, Inc., Osaka) using a mixer. Diets containing
the test article were prepared by disgsolving the appropriate
amounts of §5602 into 500 ml. of corn oil and mixing with

24,5 kg of the basal diet. Twenty-five kilcograms each of 50,
150, 500 and 1500 ppm diets contained 1.25, 3.75, 12.5 and

37.5 grams of test compound, respectively. Fresh diets were
prepared weekly. {The diet was shown to be stable for at

least one week.) Observations and Measurements: Animals

were observed daily for abnormalities and mortality, and were

weighed weekly. The amount of food and water consumed for
two consecutive days of a week was measured on a per cage

basis. Urinalysis examinations were conducted on eight rats

of each sex from the dosed groups and the control group after
24 months of feeding. Urine was examined for ketones, occult
blood, sugar, protein, pH (Labstix®), bilirubin {Ictostix®),

urobilinogen (Urobilistix®) and urine volume. The eyes were

also examined. The cornea, iris, lens and retina were examined

using an ophthalmoscope at the termination of feeding.

Hematology: Hematology was conducted at the termination of

feeding. Animals were fasted over night and -anesthetized




with diethyl ether. Blood samples were taken from the
abdominal aorta. Parameters exémined were: erythrouytes,
leucocytes, thrombocytes, hemoglobin, hematocrit, mean
corpuscular volume (MCV), specific gravity and white bload

cell differential count. Clinical Blood Chemistry: Blood

serum was analyzed for the following parameters: total

protein, albumin, glucose, urea-nitrogen, uric acid, cholesterol,
albumin to globulin ratio, sodium, potassium, calecium, GPT,

GOT, cholinesterase, leucine aminopeotidase, LDH, AP,

creatinine, and creatinine phosphokinase. Pathology:

Immediately after the blood had Dbeen collected, crgans and
tissues were grossly examined and dissected out. The following

organs were weighed and the ratio of the organ weight to body

weight was calculated for brain, lung, heart, liver, kidneys,

spleen, testes/ovaries, pituitary, thyroids and adrenals.

Histopathology was conducted on the following:

tongue
esophagus
stomach
intestine
small

large




testes/ovaries ' salivary gland
pituitary pancreas
thyroids urinarv bladder
adrenals trachea
eye epididymis
spinal cord prostate
sciatic nerve seminal vesicles
bone marrow (femur) peputial gland
lymph nodes uterus
mandibular parathyroid

. mesenteric
skin
mammary gland (females only)

and any tissue appearing abnormal.

The tissues and organs were preserved in 10% formol-
saline (the eye was observed in Bouin's fixative), embedded
in paraffin wax, sectioned, stained with H and E and examined
under a light microscope. The sciatic nerve was also stained
with luxol fast blue and separately with silver (i.e., silver

impregnation). A statistical analysis was conducted using the

student's "t-test" for body weight, body weight gain,

hematology, blood biochemistry, urine volume, and organ weight




and its ratio o body weight. The Mann-Whitney U-test was

employed for urinalysis data.
Rasults

Mortality: The cumulative mortality at temination in
male and female animals resulting from gspontaneous deaths and

those gacrificed in a moribund state were as follows:

Mortality (%)

Dose (ppm) Females

0 66
50 80
72
71

71

It was also noted that the cumulative absolute numbers

of spontaneous deaths and those sacrificed in a moribund

condition from week 64 thru 68 inclusive for males was as

as follows:




Week (Males)
64
12 (+38)
10 {(+30)
13 (+24)
4 (+17)

5 (+23)

This was the only observed time period when the death

rate for males sharply increased. The death rate for all

other time periods remained relatively constant within and

between groups. This sharply increased death rate was later

shown to be caused by respiratory disease (see discussion).

The death rate for treated females paralleled the
death rate for female controls at all time periods. There
was no period of time when females showed an accelerated

death rate.

Body weights: Males. The initial (pre~dose) weights for

the 50, 500 and 1500 ppm dose groups were statisﬁically
significantly lower than control weights. The body weight

value for the 150 ppm dose group was comparable to the control




The low dose group showed alternating periocds of
statistically significant and non-significant decreases of
body weight. The 150 ppm dose group showed a statistically
significant decrease only for about the first half of the
study. The high mid-dose group of 500 ppm showed a
gstatistically significant decrease only for the first and
1ast 30 weeks. The high dose group showed a statistically
significant body weight decrease for the entire 104 weeks

when compared to controls.

Beginning at about week &4, sharp, and parallel body
weight decreases were recorded for -4 consecutive weeks in
the control group and the two high dose groups. A 4=-week
recovery period followed (weeks 68-72) which was in turn
followed by a steady divergence of the two high dose groups

from controls.

Females: Initial (pre-dosing) body weights for females

were statistically significantly increased above controls for

the low (50 ppm) and high (1500 ﬁpm) dose groups and comparable

to controls for the middle dose groups {150 and 500 ppm).
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Body weight was decreased in the low dose group after
week 70 to termination. Females receiving 150 ppm showed
body weight decreases which were statistically significantly
lower after week 30 thru termination of the experiment.
Animals receiving doses of 500 and 1500 ppm showed statistically

significant decr«ases for the entire experimental duration.

Weight Gain: The final weight gain values for males

revealed statistically significant decreases for the following
treated groups 50, 500 and 1500 ppm. Final weight gain for
the 150 ppm group was comparable to controls.. The final
recorded weight gain for females showed a statistically
significant decrease at the 1500 ppm dose label. Weight

gains were, however, comparable to control values at 50, 150,

and 500 ppm when analyzed statistically.

Food Consumption: Males: Food consumption for males was

generally comparable +to controls or sporadically higher than
controls. Females showed comparable food intake with controls
at all dose levels with the exception of the high dose and
high mid dosé. Females fed 1500 ppm generally showed raised
or statistically significant food consumption increases for

the entire experiment, whereas the high-mid dose showed a




raised food consumption.

The average amount of food consumed per day on a gram
per kilogram basis appeared to be comparable to contrels for
both sexes with the exception of the 500 and 1500 ppm dose
levels in females where values were two and five grams/kg/day

higher than controls.

Water Intake: Water intake was generally comparable

between control groups and treated groups.

Clinical Chemistry: Total Protein. Males showed a

statistically significant and dose responsive decrease at

1500 ppm. Values for females were comparable to control

mean. Albumin: Glucose: BUN: Valuas in treated animals

were comparable to controls for these parameters. Uric Acid:
Values for uric acid were gstatistically significantly decreased
from control mean for males at all dore levels. However,
values between treated groups were similar and probably were
only significant compared to controls in light of the high
control value. The values for females were viewed as being

comparable to control mean, Cholesterol values were erratic

for both males and females. Values at 500 and 1500 ppm for
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females were statistically significantly lower but ne log

dose resportse was evident. Values for males were comparable
to controls. The following parameters revealed no biologically

meaningful changes: albumin/globulin ratio, alkaline

phogphatase, SGPT, serum cholinesterage, leucine amino

peptidase, creatinine, sodium, potassium and calcium. Values

in females for SGOT levels were comparable to controls.
Values for males were statistically significantly decreaesed
at 50, 150, and 500 ppm, but not at 1500 ppm. No log dose
response appeared evident at the three lower dose levels.
LDH values were comparable to controls for females and LDH
values for males were statistically significantly increased

at 150 and 1500 ppm.

Creatinine phosphokinase: Values for males, although

statistically significantly lower for all dose levels, were
not log dose respeonsive. The control value appeared to be

unusually high. Values for females were comparable to

controls.

Hemotology: Values reported for erythrocytes,
thrombocytes, hemoglobin, hematoérit, mean corpuscular wvolume,

blood specific gravity, leucocytes and leucocyte differential

18




count were all c;xparable'tu control values for both sexes

with the exception of the male neutrophil count.

Jalue at 50, 150 and 500 ppm were statistically
significantly higher than control values but were not log
dose responsive. The value reported for the high dose (1500
‘ppm) was statistically significantly increased and appeared

to be dose responsive.

Urinalysis values for volume, pH, ketone bodies, occult

blood, glucose, bilirubin, protein and urobilinogen were

comparable to control values.

Absolute Organ Weight: Absolute organ weights for males

and females for brain, lung, spleen, ovaries (females),

pituitary and adrenals were comparable between treated and

control groups. Values for heart in males were statistically
significantly lower than controls at 50, 500 and 1500 ppm.

However, values were irregular and did not appear to be log

dose responsive. Only the high dose female group showed a

statistically significant decrease which may not have been

compound related. Liver weights for males and females were

statistically significantly lower at 150, 500, and 1500 ppm.




A doge response did not appear to be present. Kidney:
Kidney welghts for males and females showed statistically
significant decreases. However, no log-dose response was
evident. Thyroid: Males showed no statistically significant
decreases. Pemales showed statistically significant decreases
which may have been dose responsive at 500 and 1500 ppm.

Testes: Males showed statistically significant increases
at 500 and 1500 ppm. A log-dose response was not, however,

readily apparent.

Relative Organ to Body Weight Ratio: No statistically

significant changes were observed for the following organs:

lung, heart, liver, spleen, pituitary, ovaries, and adrenals,.

Kidneys: Statistically significant increases were noted only
in the males at 500 and 1500 ppm. However, a dose response

was not readily evident. Brain Weight: Statistically

significant increasesg in brain weight were observed at 1500
ppm for males and females and at 500 ppm for males. However,
in males the control value appeared to be low and no dose

response appeared evident. In females the increase in the

high dose may have been compound related. Thxroié: Values

for females were comparable tn controls. Values for males

were statistically significantly increased at 500 and 1500




prw. Testes: Values were statistically significantly

increased at 500 and 1500 ppm. However, a log-dose response

was not readily evident as the value for both dogse levels was

1.33.

Pathology: Gross and microscopic observations were
generally comparable to controls with the exceptibn of two

(2) histopatholegical findings.
® Compound related giant-cell infiltration of the

spleen, lymph nodes, liver and adrenals at dose levels

of 500 and 1500 ppm.

Reticuloendothelial cell proliferation of the mesenteric

lymph node. Dose related effects at 500 and 1500.

The above noted observations are considered to be

granulomatous changes.

The second noteworthy finding was the increased incidence
of interstitial tumors as well as the presence of hyperplasia
of the interstitial cells. These summary incidence findings

are recorded in the two tables which follow this paragraph.
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Summary Incidence of Interstitial Cell Tumors and
Byperplasia of Interstitial Cells

Dose (ppm) 0 50 150 500
Findings

Interstitial Cell Tumors 21 36 27 56

Hyperplasia of the 19 12 7 10
Interstitial Cells

Total 40 48 34 - 66

Summary Incidence of Interstitial Cell Tumors
Final Sacrifice and Intercurrent Deaths

Doae (ppm) ' Control 50 150 500 1500

Final Sacrifice 6/17 14/20* 9/22 28/29%s 19 /22%x
(35%) ({70%) {41%) (97%) (86%)

Dead and Moribund
Sacrificed 15/57 22/56 18/56  28/46** 34/55%*
{26%) (39%) (32%) (61%) (62%)

Total 21/74 36/74* 27/78  S6/7S%* 53/77**
- (28%) (47%) (35%) (75%) (69%)

*p <0.05 **p <0,01 (x2 test)

Discussion: Cumulative nortality for males and females

between treated groups and between treated groups and controla
was comparable. Additionally, the rate of dying was generally
parallel between all groups within sexes. Males showed a

short period of accelerated death rate between weeks 64 thru
68; This accelerated rate of dying was attributed to a
respiratory infection. Although animals died in all groups,
most deaths occurred in the control group with a decrease in

the number of deaths with increased dose. The number of

animals dying per dose group during this period was argued to sz

-




be the result of cage plaéement in the room. This event

will be expanded upon in the discussion of the significance

of testicular tumors in males.

Food consumption for males was comparable -for all groups

and final body weight gain seemed to reflect initial body

weights. Initial body weights were statistically significantly

lower than controls at initiation for 50, 500 and 1500 ppm
dose groups and final body weight gains were statistically
significantly lower at 50, 500 and 1500 ppm. However, during
the course of the experiment in the 1500 and 500 ppm dose
group body weights were statistically significantly decreased
for 104 weeks and the last 30 weeks, respectively, when
compared to controls. The duration and the degree of effect
at 1500 ppm might be considered compound related whereas the

effect at 500 ppm may be open to interpretation. However, due

to the lack of randomization of the animals (to be expanded
on later) this conclusion is not considered definitive for

males. Food consumption in the high dose female group and

the high mid-dose female group was much higher than controls.
Increased food consumption in the presence of staﬁistically
significantly decreased body weight gain during the experimental

duration for the two high dose groups and comparable food




consumption with decreasea Yody weight in the two low dose
groups seems to argue for effects at all dose levels in
females. It is reiterated here that the initial body weights
for females were statistically significantly increased above
controls for the 50 and 1500 ppm dose groups and comparable to
controls for the middle dose groups (150, 500 ppm). The
decreased body weight in females theréfofe appears to be
compound related. The Japanese authors inﬁicated that "lower
body welght gain in 500 and 1500 ppm males and 1500 ppm females
and slightly higher adjusted food consumption in 1500 ppm
females might be caused by the compound.” TB is- in basic
agreement with the authors except for the association of the
sex with the budy weight and doses. It is our opinion that
the company report consists of transposing errors (or a

translation error).

The Japanese authors indicated that there were no compound
related changes in mortality, water intake, blood chemistry,
urinalysis, ophthalmology and gross pathology. We in our
review generally agree with these conclusions. Examination
of these data indicate effects which are not bioibgically
meaningful either because the events are singular, not log-

dose responsive, not supported by confirmation data within

QL&,




within the experiment, or that reported values are in contrast

to normal expectations of toxic responses.

The authors also indicate that the slightly higher
neutrophil counts in the 1500 ppm male dose group might be

compound related. TB agrees with this statement.

Non-neoplastic changes observed during histopathological
examination revealed giant cell infiltration of the spleen,
liver, lymph nodes and adrenals at a dose of 1500 ppm. Giant-
cell infiltration was also noted in lymph nodes and adrenals
at 500 ppm. Dose related increases of reticuloendothelial
cell proliferation were noted in the mesenteric lymph nodes
at 500, and 1500 ppm. These non-neoplastic changes of giant
cell infiltration and reticuloendothelial cell proliferation
have been observed in other company submitted studies and are

not considered as "new findings" by this reviewer. These

granulomatous changzs are considered responses to foreign

substances. Other non-neoplastic changes were not considered

to be compound related.

Tegticular tumors (testicular interstitial cell tumors)

were observed in all groups including controls. The tumor
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incidence appeared to increase with dose with the maximum
responses recordad in the two high dose groups. The study
sponsors therefore presented arguments that the increased
incidence was not considered to be compound related. The
following points were made by the sponsor in support of their

position:

Tissue Tvping and Historical Testicular Tumor . uncidence

of the Japanese Wistar/SLC Rat.

"High incidences of testicular tumors have not been
reported in typical Wistar rat strains (references
were included). However, a highly variable incidence
(11% to 10G%) of spontanecusly occurring tesicular
interstitial cell tumors (TICT) in control Wistar/SLC
rats from the supplier used in this study has been
observed in the last six years (see attached table

No. 4 Incidences of Naturally Occurring Intestitial

Cell Tumors in Wistar/SLC Rat* (By Literature Survey)

. .»tissue typing of the Wistar/SLC strain was
performed to identity its hereditary relationship to
Fischer 344 (inbred) and two other Wistar rat strains,

Tissues typing showed that the Wistar/SLC strain to




be genetically different from two other Japanese
Wistar rat strains [Wistar/JCL (closed colony) and
Wistar/Imamichi (closed colony)]. More importantly
the Wistar/SLC strain was shown to be genetically
very similar to the Fischer 344 atrain. Fischer

344 strain rats are known for their high incidences
of spontaneous testicular tumors while Sprague-
Dawley and Wistar rat strains are known for their
low incidences of this tumor" (reference provided in

the report).

"...The animals placed on this study possessed a

genetic predisposition to the development of a high

and/or variable incidence of spontanecusly occusring

testicnlar tumors.”

Effect of Non-Random Allocation of Litter Mates to

Treatment Groups.

Rats were not distributged in a truly random manner

between groups. Rats were distributed among groups

in the following non-random manner.
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".eofive to.aeven rats of the same sex arrived
in shipping boxes from the supplier. One rat
was picked out and transferred to the first of

27 cages of the prescribed groups, e.g., control

or any one of the dose groups. The next rat

taken out of the shipping box was placed in the

next cage of the same group and so on until the

shipping box was empty. After removing the

last rat from the shipping box the same procedure
was repéated until each cage contained three

rats (except every 27th cage which contained

two rats). According to the supplier, the

animal shipping cartons very often contain

litter mates. The use of this non-random cage
assignment procedure likely resulted in litter
mates being allocated to the same treatment
group. This grouping procedure ocbviously biased
the animal, the animal distribution and likely
biased development and distribution of spontaneous

testicular tumors in control and treatment groups.

“As mentioned previously, there was a highly

variable incidence of testicular tumors among
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the different shipments of Wistar/SLC rats
from this supplier dufing this six-year period.
Studies conducted within the same relative
time frame, albeit not at the same facility,
using rats from the same “"homogencus gene pool”
showed a 16-100% range of testicular tumor
incidence at 24 months. This raises serious
questions of the degree of heterogeneity of
this Wistar/SLC gene pool. This Wistar/SLC
strain may not be highly inbred, and in fact
may have been cross-bred with Fisher 344. If
so, the incidence of spontaneous testicular
tumors would be directly proportional to the
specific genetic components of the individual
breeder pairs and the specific time period in
which these rats were used as breeders. When
the spontanecus incidence of testicular tumors
within a specific strain is so variable, the
importance of an unbiased animal randomization
procedure becomes critical or the recognition
of an induced tumor response is seriously

compromised.”
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Effects of Disproportionate Mortality and Non-Uniform

Distribution of Male Rats in a Female Environment.

"Until week 68, male and female animals were housed
three to a cage with males and females housed in
separate but udjacent rooms. Information on the
animal rooms, cage distribution and individual animal
groupings were presented in an attachment." During
weeks 64-68 there was an apparent dose-related
occurrence of male mortality (i.e., 48,[sic] 30, 24,
17 and 24 for 0, 50, 150, 500 and 1500 ppm treatment
groups, respectively. Note: the value of 48 is in
error and should be 38). This was caused by a viral
respiratory disease that was spread rapidly through
the males from the entry door inward. (Note: the
high dose was near the door with the progresgsive

- lower doses in sequence, toward the rear: the air
flow was from the doorway to the rear of the room.)
The male mortality reduced the numbers of control

and low dose male rats at risk of developing testicular
tumors, e.g., 19 of the control rats that died during
the disease outbreak had already developed testicular

hyperplasia. This disproprotionate mortality in
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rats genetically'predisposed to spontaneously
developing testicular tumors had an effect upon the
overall testicular tumor incidence, but the

degree to which it was affected cannot be accurately
assesgsed due to the initial non-random allocation

procedure employed.

"During week 68, all rats were individually housed
and redistributed among the cage racks in the two
(2) animal rooms (diagram of the distribution was
provided). This animal redistribution drastically
altered the environmental status of the study in
that male rats were introduced into a female
environment. There are numerocus reports that in
many species proximity to females (without physical
contact) can affect the reproductive system of the
male rat. Close proximity of the male rat to the
female results in increases in luteinizing hormone
(LH) and pituitary and plasma testosterone levels.
This is thought to be a male endocrine response to
the odor of female urine. It is also knéwn that
the growth and develoPmént of testicular tumors are

stimulated by hormonal changes in the aging rat.
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In this study there was a statistically significant

increase in the average number of females surrounding

male rats in a doserelated fashion due to the

disparate male mértality. Whether the apparent
dose~related increase in testicular tumors was
related to the dose-related greater number of female
rats surrounding a maie rat is not known. However
the increased numerical ratic of female to male
" rats may have coutributed to the incidence of testi-

cular tumors."”

The average number of female rats surrounding a male rat

after 68 weeks was as follows:

Average No. of Female Rats
Dose Group (ppm) Which Surrounded a Male Rat
flontrol 1.00+/-0.00

50 1.38+/-0.08*
150 1.67+/-0.11*
500 1.76+/-0.06*
1500 2.27+/-0.09*
*p <0.01 (u-test)

Conclusion:

The lower body weight gain in 500 and 1500 ppm dosed
females . concurrent with incresased food consumption is
suggestive of a compound related effect in females.

The non-random allocation of femalegs resulted in
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higher and/or comparable body weights for groups to
be treated with compound when compared to control
groups. Females at termination had lower body weight
than controls accompanied by increased food consumpt-

ion.

The lower body weight gain in males at 1500 ppm
appears to be compound related. However, due to the
non-random allocation of males between groups, the
low, mid-high and high dose groups were statiatically
significantly lower than controls at initiation. The
high-dose group began and ended the experimental
below control values. However, the duration of body
weight depression (104 weeks) seemed to suggest a
compound related effect when the effect was compared
to controls and other treatment groups. However, due
to the lack of randomization of the animals this

conclusion cannot be considered definitive.

Higher neutrophil counts in the 1500 ppm male dose

group might be compound related.

Giant cell infiltration was observed in lymph nodes
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and adrenals at 500 and 1500 ppm of both sexes and at
1500 in spleen and liver. Dose relaced increases of
reticuloendothelial cell proliferation were noted in
the mesenteric lymph nodes at 500 and 1500 ppm. The

effects have been previously observed in other studies.

Interstitial cell testicular tumors were not considered

to be compound related for the following reasons:

Tissue typing of Wistar/SLC strain rats have shown
them to be genetically similar to Fischer 344
strain rats. Fischer 344 strain rats have a high

occurrence of sponaneously cocurring testicular

tumors.

Historical testicular tumor incidence of Wistar/SLC
strain rats shows a highly variable spontanecusly
occurring tumor incidence. This implication is one

of a “non-homogenecus gene pool" for Wistar/SLC strain

rats.

Non-random allocation of animals, a3 noted in the

protocol and generally supported by the evidence of




pote”

non-uniform body Qeight distribution into treatment
groups, combined with the real probability of litter
mate distribution into the same treatment groups,
resulted in some non~definitive conclusions for
chronic effects, and cast sufficient doubts on the
interpretation of the appearance of interstitial cell
testicular tumors as to invalidate the oncogenicity

portion of this study on this point alone.

The disease related mortality in males reduced the
number of animals at risk in developing interstitial
cell testicular tumors in the controls and low dose
groups. However, it was pointed out that many of the
controls and low dose animals manifested hyperplasia
of the interstitial cell tissue of the testicles.

The degree to which overall testicular tumor incidence
would have occurred had the disease outbreak not

occurred is not assessable.

The redistribution of males and the interspersion of
males among females introduced into the experiment an
uncontrolled variable and the arguable point of

inereased luteinizing hormone levels in males and




plasma testostercne levels, caused by the female
presence, which may have contributed or influenced

the incidence of testicular tumors.

Overall this reviewer agrees with the position and

arguments presented by the sponsor that "the many uncontrolled

factors and events that occurred during the study so complicated

evaluation of the data obtained that the significance of the
testicular tumors is rendered uninterpretable," and classifies

the oncogenicity portion of this study as invalid and classifies

thie chronic feeding aspects of this study as core-éupplementagx.

This study does not have to be re-run. It is also pointed

out to the reader that the sponsor has previously submitted

an oncogenicity study in Sprague-Dawley rats tested at 1000

ppm. The results were negative for oncogenicity and the

study classified as Core-Guidelines. Additionally, oncogenicity

studies with mice were also negative and classified as core-

guideline.
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Wistar/JCL, Wistar/Imamichi and CD (8D) Rats. {Supplementary

Subjectf Hereditary Relation Among Fischer 344, Wistar/SLC,
Report to 2-year Rat Chronic Toxicity study with S55602.)

Test. Compound: Technical S5602

Synonyms: SD 43775

Fenvalerate

Accession No.,: 246565

Testing Pacility: Hokkaido University School of Medicine

Dept, of Pathology
Report No.: AT-10-0278

Testing Period: 1981

Report Submitted to Sponsor: April 20, 1981

Purity of Test Material: Not Applicable

Purpose of the Study: The purpose of the study was to

determine the hereditary relations between Fischer 344,
Wistar/SLC, Wistar/JCL, Wistar/Imamichi and CD (SD) rats by

all-antigenic systems; RT1 and RT2 antigens.
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Materials and Methods: Male rats older than 1l weeks were used

for the study purchased from the following suppliers.

Strain No., of Animals Suppliers

Fischer 344(inbred) Shizuoka Agricultural
Cooperative Association
for Experimental Animals

Wistar/SLC* same as above

Wistar/JcL* Crea Japan, Inc.

Wistar/Imamichi®* Kitayama LABES Co,.

CD (SD)* Charles River Japan, Inc.

*closed colony

The animals were kept under environmentally controlled
conditions. The diet (Nihon Nosan Kogyo, LABO MR STANDARD) and

water were available ad libitum.

The serological analysis by dextran hemagglutination test

was applied for detecting all-antigenic alleles [RT1l (Ra);
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major histocompatability antigen, RT2; erythrocyte antigen or

blood type] according to the Natori's method.

Alloantisera; Alloantisera were raised by immunizing

alloantigenic rats first with skin grafting, then with 6 weekly

i.p. injections of 1x10%

lymphoid cells beginning with a week
after the skin grafting. Rats were bled 1 week after the last
immunization and sera obtained were stored at ~70°C until use.
In some antisera, absorption was carried out with erythrocytes

of indicated strain of rats.

Hemagglutination test; The dextran hemagglutionation test used

2% dextran (average molecular weight 70,000) and l1.7% glucore
solution (Dextran D Injection "COhtuka®, Ohtsuka Seiyaku Co.,
Tokyo, Japan) in saline pH 7.2, containing 1% fetal calf serum
(Microbinlogical Associates, Bethesda, Maryland) as the
antibody diluent and a 1% red blood cell suspension in the same
buffer. Each well of the microtiter plates (flexible U plates,
Cooke Laboratory Products, Alexandria, Virginia) contained 25
ul of serially diluted antibody and 25 ul of 1% red blood cell
suspension. After 1.0 hour incubation at 37°C the results were

read by macrohemagglutionation patterns,

Results; RT1(1l) haplotype was detected in all rats of Fischer

344 and wWistar/SLC strain. RT1(u) haplotype was detected in

o

1
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all rats of Fischer 344 and Wistar/SLC strain. RTl(u}

haplotype was detected in all rats of the CD(SD)} strain.

Wistar/JCL strain rats showed RT1(1l) haplotype in all rats and
at the same time RTl(a) haplotype in 4 out of 13 rats. 1In
Wistar/Imamichi RT1(k) haplotype was detected in 8 out of 13
rats and only weak reaction was noticed against anti- TO(Tokyo)

strain in the remaining 5 rats,

Discussion; It was noted that the Wistar/JCL strain of rat was

heterozygous [RT1{1l/a)] for the RT1l haplotype.

It was also noted in the data that the same RT1 and RT2
haplotypes were found in Wistar/SLC and Pischer 344 strain
rats. 'Concurréntly good genetic uniformity was observed in
HWistar/SLC strain rats, while the Wistar/JCL strain rats showed
considerable génetic variation-in'the RT1 and RT2 haplotype.

It was believed that the Wistar/Imamichi strain of rat has a
new RT1 antigen which was not detected by the alloantisera used

for the study.

There are many markers to examine the hereditary relation
of different strains in rats, which are alloantigenic system,
biochemical marker genes, chromosome structurés and coat celor
genes, The known genetic chafacters of inbred strains of rats

were included in this study by reference along with the genetic
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characters revealed in this experiment. Lew/Hok (Wistar rats
origin, maintained at gokkaido} University) and W/SLC
(Wistar/SLC) strain rats were genetically similar to F-344
(Pischer 344) strain rats. The genetic characters of W/SLC
rats were very close to F-344 strain rats except for Es-3 of
the biochemical marker genes. It was considered to be
difficult to relate W/JCL (Wistar/JCL) to the Fischer-344

because of the considerable genetic variation,

Genetic characters, such as chromosome structures, coat
color genss and biochemical marker genes, may change by
inappropriate breeding., Therefore, some alleles may be
different among the same strains of rats, even though the
origin is the same. Thus it is difficult to prove the exact
origin of a certain strain by genetic characters, but a genetic
similazity of different strains can be discussed based.on the

above parameters.

Conclusion: Wistar/SLC strain rats were considered to be very

similar génetically to the Fischer 344 strain rat.

Classification: Core - Supplementary.
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