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TITLE: ORAL (GAVAGE) TWO-GENERATION (ONE LITTER PER
GENERATION) REPRODUCTION STUDY OF AMMONIUM
PERFLUOROOCTANOATE (APFO) IN RATS

ARGUS RESEARCH
PROTOCOL NUMBER: 418-020
SPONSOR’S STUDY NUMBER: T-6885.6

L SUMMARY AND CONCLUSION

A. Methods®

Crl:CD®(SD)IGS BR VAF/Plus® rats were used. The P generation consisted of 150 rats
per sex assigned to five dosage groups (Groups I through V), 30 rats per sex per dosage
group. Two F1 generation pups per sex per litter per group (60 male and 60 female pups
per group) were sclected for continued evaluation, resulting in 300 rats per sex assigned
to five dosage groups (Groups I through V). Solutions of ammonium perfluorooctanoate
(APFO) in reverse osmosis membrane processed deionized water were administered to
the P generation male and female rats, beginning at approximately six weeks of age and
continuing until the day before sacrifice, at dosages of 0, 1, 3, 10 and 30 mg/kg/day. The
dosage volume was 5 ml/kg, adjusted daily on the basis of the most recently recorded
body weight. The F1 generation rats were given the same dosage level of the test
substance as their respective P generation sires and dams. Dosages were given once
daily, beginning at weaning and continning until the day before sacrifice. Dosages were
adjusted at least weekly for body weight changes and given at approximately the same
time each day. F1 and F2 generation pups may have been exposed to the test substance
during the maternal gestation (in utero exposure) or via maternal milk during the
postpartum period.

The P and F1 generation rats were observed for viability at least twice each day. The rats
were also examined for clinical observations of effects of the test substance, abortions,
premature deliveries and deaths before dosage and 60 = 10 minutes after dosage during
the dosage period. Body weights of the P generation male rats were recorded weekly
during the dosage periods and on the day of sacrifice. Body weights of the F1 generation
male rats were recorded weekly during the postweaning period and on the day of
sacrifice. Body weights of the P generation female rats were recorded weekly during the

a. Detailed descriptions of all procedures used in the conduct of this study are
provided in the appropriate sections of this report and in APPENDIX F
(PROTOCOL AND AMENDMENTS).

Page 15



ARGUS 418-020

precohabitation and cohabitation periods and on days of gestation (DGs) 0, 7. 10, 14, 18,
21 and 25 (if necessary) and on DLs 1, 5, 8, 11, 15 and 22 (terminal body weight). Body
weights of the F1 generation female rats were recorded weekly during the postweaning
period to cohabitation, and on DGs 0, 7, 10, 14, 18, 21 and 25 (if necessary) and on

DLs 1, 5,8, 11, 15 and 22. Feed consumption values for the P and F1 generation male
rats were recorded weekly during the dosage period. Feed consumption values for the

P generation female rats were recorded weekly during the precohabitation period, on
DGs 0,7, 10, 14, 18,21 and 25 and on DLs 1, 5, 8, 11 and 15. Feed consumption values
for the F1 generation female rats were recorded weekly during the postweaning period to
cohabitation, on DGs 0, 7, 10, 14, 18,21 and 25 and on DLs 1, 5, §, 11 and 13, During
cohabitation, when two rats occupied the same cage with one feed jar, individnal values
were not recorded or tabulated. Because pups begin to consume maternal feed on or
about DL 15, feed consumption values were not tabulated after DL 15.

F1 generation female rats were examined for age of vaginal patency, beginning on day 28
postpartum. F1 generation male rats were evaluated for age of preputial separation,
beginning on day 39 postpartum. Body weights were recorded when rats reached sexual
maturation,

Estrous cycling was evaluated daily by examination of vaginal cytology beginning

21 days before the scheduled cohabitation period and continuing until spermatozoa were
observed in a smear of the vaginal contents and/or a copulatory plug was observed in situ
during the cohabitation period. On the day of scheduled sacrifice, an examination of
vaginal cytology was performed to determine the stage of estrous cycle. Within each
dosage group, consecutive order was use to assign P generation rats to cohabitation, one
male rat per female rat. A table of random units was used to assign F1 generation rats to
cohabitation, one male rat per female rat. If random assignment to cohabitation resulted
in the pairing of F1 generation siblings, an alternate assignment was made. The
cohabitation period consisted of a maximum of 14 days.

The P and F1 generation female rats were cvaluated for duration of gestation, fertility
index, gestation index, number and sex of offspring per litter, number of implantation
sites, general condition of the dam and litter during the postpartum period, litter size and
viability, viability index, lactation index and percent survival and sex ratio. Maternal
behavior of the dams was recorded on DLs 1, 5, 8, 15 and 22.

Litters were examined after delivery to identify the number and sex of pups, stillbirths,
liver births and gross alterations. Each litter was evaluated for viability at least twice
each day of the 22-day postpartum period. The F1 and F2 generation pups in each litter
were counted once daily. Physical signs were recorded for the pups each day. Pup body
weights were recorded on DLs 1, 5, 8, 15 and 22. On DL 12 all F1 generation male pups
were examined for the presence of nipples. Anogenital distance was measured for all live
F2 generation pups on DLs [ and 22.

P and Flgeneration rats were sacrificed necropsied and examined for gross lesions.

Gross lesions were examined histologically. Tissue trimming and histopathology was
performed under the supervision of or by a Board Certified Veterinary Pathologist. At
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scheduled sacrifice, after completion of the cohabitation period (male rats) and on DL 22
(female rats), blood samples were collected and cenirifuged. The resulting serum was
shipped to the Sponsor for analysis. The liver was excised, weighed, and a sample
section shipped to the Sponsor for analysis.

The following organs were individually weighed and organ-io-body weight and organ-to-
brain weight ratios were calculated: brain, kidneys, spleen, ovaries, testes, thymus, liver,
adrenal glands, pitunitary, uterus with oviducts and cervix, left epididymis (whole and
cauda), right epididymis, prostate and seminal vesicles (with coagulating glands and with
and without fluid). The following tissues were retained for possible histological
gvaluation: pituitary, adrenal glands, vagina, uterus with oviducts, cervix and ovaries,
right testis, seminal vesicles (with coagulating gland), right epididymis and prostate.
Histological examination was performed on tissues from 10 randomly selected rats per
sex from the control and high dosage groups. All gross lesions were examined
histologically. Reproductive organs of the low and intermediate dosage group rats
suspected of reduced fertility were subjected to histological evaluation.

Male rats were sacrificed after completion of the cohabitation period. A portion of the
left cauda epididymis was used for evaluation of cauda epididymal sperm concentration
and motility. The remaining left cauda epididymis was used to manually evaluate sperm
morphology and to prepare a homogenate to determine sperm concentration. The left
testis was used for evaluation of testicular spermatid concentration.

Female rats were sacrificed on day of day 22 of lactation (DL 22). The number and
distribution of implantation sites were recorded. Pups that died before examination of the
litter for pup viability on DL 1 were evaluated for vital status at birth. Pups found dead
on DLs 2 to 22 were examined for gross lesions and for the cause of death.

All pups culled on DL 22 were sacrificed. Three pups per sex per litter were examined
for gross lesions. Necropsy included a single cross-section of the head at the level of the
frontal-parietal suture and examination of the cross-sectioned brain for apparent
hydrocephaly. The brain, spleen and thymus from one of the three selected pups per sex
per litter were weighed and the brain, spleen and thymus from the three selected pups per
sex per litter were retained for possible histological evaluation. All remaining pups were
discarded without further examination.

All F1 generation rats were weaned on DL 22 based on observed growth and viability of
these pups. At weaning, two F1 generation pups per sex per litter per group (60 male and
60 female pups per group), resulting in a total of 600 rats (300 rats per sex) were chosen
for continued evaluation. At least two male pups and two female pups per litter, when
possible, were selected. F1 generation pups not selected for continued observation for
sexual maturation were sacrificed and a limited necropsy was performed. The thoracic,
abdominal and pelvic cavities were examined for gross lesions. Gross lesions were
preserved; all other tissues and the carcasses were discarded.
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B. Results

B.1. P Generation Male Rats

One P generation male rat in the 30 mg/kg/day dosage group was moribund sacrificed on
day 45 of the study (DS 45). The moribund condition was considered possibly related to
the test substance because it occurred in the highest dosage group and this rat exhibited
adverse clinical observations considered related to the test substance,

Statistically significant increases in the incidences of dehydration, urine-stained
abdominal fur and ungroomed coat occurred in the 30 mg/kg/day dosage group. The
number of male rats with chromorhinorrhea was increased in the 3 mg/kg/day and higher
dosage groups; however these increases were not statistically significant; all other clinical
observations were considered unrelated to the test substance.

Body weight gains for the entire dosage period before cohabitation were significantly
reduced in the 3, 10 and 30 mg/kg/day dosage groups. As a result, body weight gains for
the entire dosage period were significantly reduced in the 3, 10 and 30 mg/kg/day dosage
groups. Body weights were significantly reduced in the 30 mg/kg/day dosage group on
DS 8 through termination, in the 10 mg/kg/day dosage group on DS 15 through
termination and in the 3 mg/kg/day dosage group on DS 50 through termination,

Absolute feed consumption values were significantly reduced in the 30 mg/kg/day dosage
group for the entire dosage period before cohabitation and the entire study period and at
most tabulated intervals within these periods. Relative feed consumption values were
significantly increased in the 3, 10 and 30 mg/kg/day dosage groups for the entire dosage
period before cohabitation and the entire study.

All mating and fertility parameters were unaffected by dosages of the test substance as
high as 30 mg/kg/day.

All necropsy observations were considered unrelated to the test substance. Terminal
body weights were significantly reduced in the 3, 10 and 30 mg/kg/day dosage groups.
Absolute weights of the epididymides, left cauda epididymis, seminal vesicles, prostate,
pituitary, adrenals, spleen and thymus were significantly reduced in the 30 mg/kg/day
dosage group. The absolute weight of the liver was significantly increased in the 1, 3,

10 and 30 mg/kg/day dosage groups. Weights of the kidneys were significantly increased
in the 1, 3 and 10 mg/kg/day dosage groups, while these weights were significantly
reduced in the 30 mg/kg/day dosage group.

The ratios of the organ weight to the terminal body weight were significantly increased in
the 10 and 30 mg/kg/day dosage groups for the epididymides, left cauda epididymis

(30 mg/kg/day only), testes and seminal vesicles. The ratio of the brain weight to the
terminal body weight was significantly increased in the 3, 10 and 30 mg/kg/day dosage
groups. The ratios of the liver and left and right kidney weights to the terminal body
weight were significantly increased in the 1, 3, 10 and 30 mg/kg/day dosage groups. The
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ratio of the left adrenal weight to the terminal body weight was significantly increased in
the 30 mg/kg/day dosage group.

Ratios of the organ weight to the brain weight were significantly reduced in the

30 mg/kg/day dosage group for the epididymides, cauda epididymis, prostate, pituitary,
spleen and thymus. The ratios of the liver weight to the brain weight were significantly
increased in the 1, 3, 10 and 30 mg/kg/day dosage groups. The ratios of the kidneys
weights to the brain weight were significantly increased in the 1, 3 and 10 mg/kg/day
dosage groups while the ratio of the left kidney weight to the brain weight was
significantly reduced in the 30 mg/kg/day dosage group.

All sperm parameters evaluated were unaffected by dosages of the test substance as high
as 30 mg/kg/day.

No treatment-related microscopic changes were observed in the reproductive organs of
any of the male rats in the P generation. A treatment-related microscopic change was
observed in the adrenal glands of the P generation male rats of the 10 and 30 mg/kg/day
dosage groups. This change was characterized by hypertrophy and vacuolation of the
cells of the zona glomerulosa of the adrenal cortex. All other microscopic changes
observed in the various organs and tissues were considered to have occurred
spontaneously and to be incidental and unrelated to treatment.

B.2. P Generation Female Rats

There were no P generation female rat deaths attributed to the test substance. All clinical
observations during the precohabitation, gestation and lactation periods were considered
unrelated to the test substance.

Body weights and body weight gains during the precohabitation, gestation and lactation
periods were unaffected by dosages of the test substance as high as 30 mg/kg/day.
Absolute and relative feed consumption values during the precohabitation, gestation and
lactation periods were unaffected by dosages of the test substance as high as

30 mg/kg/day.

The average numbers of estrous stages per 21 days were comparable among the five
dosage groups and did not significantly differ. Evaluation of estrous stages at sacrifice
did not reveal any differences among the five dosage groups. All mating and fertility
parameters were unaffected by dosages of the test substance as high as 30 mg/kg/day.

All necropsy observations were considered unrelated to the test substance. Terminal
body weights of the P generation female rats were comparable among the five dosage
groups and did not significantly differ. The weights of the kidneys, the ratios of this
organ weight to the terminal body weight and the ratio of the left kidney weight to the
brain weight were significantly reduced in the 30 mg/kg/day dosage group.
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Pregnancy occurred in 27 to 29 rats in each dosage group, Natural delivery observations
were unaffected by dosages of the test substance as high as 30 mg/kg/day.

No clinical or necropsy observations were attributable to dosages of the test substance as
high as 30 mg/kg/day. Terminal body weights of the F1 generation pups were
comparable among the five dosage groups and did not significantly differ. The weights
of the brain, spleen and thymus and the ratios of these organ weights to the terminal body
weight and brain weight were unaffected by dosages of the test substance as high as

30 mg/kg/day.

No treatment-related microscopic changes were observed in the reproductive organs of
any of the female rats in the P generation. All microscopic changes observed in the
various organs and tissues were considered to have occurred spontaneously and to be
incidental and unrelated to treatment.

B.3. F1 Generation Male Rats

Three, three, three, two and seven F1 generation male rats in the 0, 1, 3, 10 and

30 mg/kg/day dosage groups were moribund sacrificed or found dead. The increased
incidence of mortality in the 30 mg/kg/day dosage group was considered treatment-
related. Most deaths appeared to be related to a failure of the pups to thrive within a few
days of weaning. This failure to thrive is common in this strain of rat when the weaning
rats are small for weaning.

The incidences of annular constriction of the tail of male F1 generation rats were
increased in the 1, 3, 10 and 30 mg/kg/day dosage groups, reaching statistical
significance in the 1, 10 and 30 mg/kg/day dosage groups. The number of male rats
observed to be emaciated was significantly increased in the 10 and 30 mg/kg/day dosage
groups, and the numbers of male rats with urine-stained abdominal fur, decreased motor
activity and abdominal distention were significantly increased in the 30 mg/kg/day
dosage group. The incidence of the observation of cold to touch was increased, albeit not
significantly, in the 30 mg/kg/day dosage group.

Body weights and body weight gains were reduced in a dosage-dependent pattern for the
F1 generation male rats before and after the cohabitation period at the 1, 3, 10 and/or
30 mg/kg/day dosages of the test substance, as compared to the control group.

Absolute feed consumption values for the F1 generation male rats were significantly

reduced and relative feed consumption values were significantly increased for the entire
precohabitation period by dosages of APFO of 10 and 30 mg/kg/day.
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Preputial separation of F1 generation male rats was slightly delayed in the 30 mg/kg/day
dosage group and above the Testing Facility historical control average and range for this
parameter (see APPENDIX L). When this observation in the 30 mg/kg/day desage group
was covaried with the significantly reduced (p<0.01) body weight at time of acquisition
to determine if the significantly reduced body weights were a factor, the difference was
still significant, but at the p<0.05 level. When this observation in the 30 mg/kg/day
dosage group was covaried with gestational age (calculated from the day of mating to the
day of acquisition) at time of acquisition to determine if this group was younger and more
immature than the control group, there was no significant difference in sexual maturation.

Dosages of the test substance as high as 30 mg/kg/day did not affect any mating and
fertility parameters evaluated in the F1 generation male rats, of the male rats assigned to
cohabitation, 93.3%, 96.6%, 93.3%, 93.3% and 96.7% impregnated the cohort female rat
in the five dosage groups, respectively.

Tan areas occurred in the left lateral and/or median lobes of the liver in 6, 10 and 9 male
rats in the 3, 10 and 30 mg/kg/day dosage groups, respectively. One of these rats in the
30 mg/kg/day dosage group also had a small spleen. One 30 mg/kg/day dosage group rat
had an enlarged liver. Moderate to slight dilation of the pelvis of one or both kidneys
occurred in 4 and 1 rats in the 10 and 30 mg/kg/day dosage groups, respectively. A tan
area in the parenchyma of the spleen occurred in one 10 mg/kg/day dosage group rat.

Terminal body weights of the F1 generation male rats were significantly reduced in a
dosage-dependent manner in the 1, 3, 10 and 30 mg/kg/day dosage groups. The absolute
weights of the Jiver were significantly increased and the absolute weights of the spleen
were significantly decreased in the | mg/kg/day and higher dosage groups, compared to
the control group valnes. The absolute weights of the Ieft and/or right kidneys were
significantly increased in the 1 and 3 mg/kg/day dosage groups and significantly
decreased in the 30 mg/kg/day dosage group, compared to control group values. The
absolute weight of the thymus was also significantly decreased in the 10 and

30 mg/kg/day dosage groups. The absolute weight of the prostate, brain and left adrenal
gland were significantly decreased in the 30 mg/kg/day dosage group.

The ratios of the weights of the seminal vesicles, with and without fluid, liver and left and
right kidneys to the terminal body weights were significantly increased in the

1 mg/kg/day and higher dosage groups, compared to the control group values. The ratios
of the weights of the left testis, with and without the tunica albuginea and the right testis
to the terminal body weight, were significantly increased in the 3 mg/kg/day and higher
dosage groups. The ratios of the weights of the left epididymis, left cauda epididymis,
right epididymis and brain to the terminal body weight were significantly increased in the
10 mg/kg/day and higher dosage groups.

The ratios of the weight of the seminal vesicles with fluid to the brain weight were
increased in the 1 mg/kg/day and higher dosage groups, compared to the control group
values. These ratios were significantly increased in the 1 and 10 mg/kg/day dosage
groups. The ratios of the liver weight to the brain weight were significantly increased in
the 1 mg/kg/day and higher dosage groups, and the ratios of the left and right kidney
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weights to the brain weight were significantly increased in the 1, 3 and 10 mg/kg/day
dosage groups. The ratios of the spleen weight to the brain weight were significantly
decreased in the 1 mg/kg/day and higher dosage groups, and the ratios of the thymus
weight to the brain weight were significantly decreased in the 10 and 30 mg/kg/day
dosage groups. The ratios of the left and right testes weight to the brain weight were
increased in the 3 mg/kg/day and higher dosage groups. These ratios were significantly
increased in the 10 mg/kg/day (right testis only) and 30 mg/kg/day dosage groups.

No treatment-related microscopic changes were observed in the reproductive organs of
any of the male rats in the F1 generation. A treatment-related microscopic change was
observed in the adrenal glands of the F1 generation male rats of the 30 mg/kg/day dosage
groups. This change was characterized by hypertrophy and vacuolation of the cells of the
zona glomerulosa of the adrenal cortex. Microscopic examination of liver sections of the
F1 generation male rats which were observed grossly to be enlarged or have tan areas in
the liver lobes showed up to marked diffuse hepatocellular hypertrophy. Single or lower
incidences of hepatocellular necrosis also were observed in the male rats of these groups.
All other microscopic changes observed in the various organs and tissues were
considered to have occurred spontaneously and to be incidental and unrelated to
treatment.

No statistically significant or dosage-dependent differences occurred in the numbers of
motile sperm, percentage of motile sperm, static count (nenmotile sperm), total count,
sperm density, spermatid count or density. Sperm morphology was unaffected by
dosages of the test substance as high as 30 mg/kg/day.

B.4. F1 Generation Female Rats

Two, one, one and six F1 generation female rats in the 1, 3, 10 and 30 mg/kg/day dosage
groups were found dead. The increased incidence of mortality in the 30 mg/kg/day
dosage group was considered treatment-related. Most deaths appeared to be related to a
failure of the pups to thrive within a few days of weaning. This failure to thrive is
common in this strain of rat when the weaning rats are small for weaning,.

All clinical observations during the precohabitation, gestation and lactation periods were
considered unrelated to the test substance. Body weights and body weight gains during
the precohabitation period were significantly reduced by 30 mg/kg/day dosages of the test
substance. Body weight gain for the entire precohabitation period was significantly
reduced. Body weights during the gestation and lactation periods were significantly
reduced in the 30 mg/kg/day dosage.

Absolute feed consumption values were significantly reduced in the 30 mg/kg/day dosage
group on DPs 1 to 8, § to 15 and 15 to 22 during the precohabitation period, on DGs 7 to
10 during the gestation period and on DLs 1 to 15 during the lactation period. Relative
feed consumption values were comparable among the 0, 1, 3, 10 and 30 mg/kg/day
dosage groups for the precohabitation, gestation and lactation periods and did not differ
statistically.
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The 30 mg/kg/day dosage group F1 generation female rats had a small (approximately
1.7 days increase), but statistically significant delay in vaginal patency. The average day
when vaginal patency was evident in the 30 mg/kg/day dosage group (36.6 days of age)
significantly differed from the control group value (34.9 days of age) was above the
Testing Facility historical control average and range for this parameter. When this
observation in the 30 mg/kg/day dosage gronp was covaried with the significantly
reduced (p<0.01) body weight at time of acquisition, to determine if the significantly
reduced body weights were a factor, the difference was still significant, but at the p<0.05
level. When this observation in the 30 mg/kg/day dosage group was covaried with
gestational age at time of acquisition, to determine if this group was younger and mote
immature than the control group, there was no significant difference in sexual maturation.

The average numbers of estrous stages per 21 days were significantly increased in the

30 mg/kg/day dosage group. The Testing Facility historical control average and range for
this parameter is 5.0 stages and 4.8 to 5.2 stages, respectively. When this observation
was covaried with the day 64 body weight or age, the difference was still significant, but
at the p<0.05 level. Evaluation of estrous stages at sacrifice did not reveal any
differences among the five dosage groups. All mating and fertility parameters were
unaffected by dosages of the test substance as high as 30 mg/kg/day. All necropsy
observations for the F1 generation female rats were considered unrelated to the test
substance.

Terminal body weights of the F1 generation female rats were comparable among the five
dosage groups and did not differ significantly. The absolute weights of the pituitary and
the ratios of the pituitary weight to the terminal body weight and to the brain weight were
significantly decreased in the 3 mg/kg/day and higher dosage groups, as compared to the
control group values.

No treatment-related microscopic changes were observed in the reproductive organs of
any of the female rats in the F1 generation. All microscopic changes observed in the
various organs and tissues were considered to have occurred spontaneously and to be
incidental and unrelated to treatment.

Pregnancy occurred in 28 to 29 rats in each dosage group. Natural delivery observations
including viability and lactation indices were unaffected by dosages of the test substance
as high as 30 mg/kg/day. Anogenital distances measured for male and female pups on
DLs 1 and 22 were comparable among the five dosage groups and did not significantly
differ. No clinical or necropsy observations were attributable to maternal dosages of the
test substance as high as 30 mg/kg/day.

F2 generation rats had comparable terminal body weights on DL 22; the values did not
significantly differ from the control group values. Absolute weights of the brain, spleen
and thymus and ratios of these organ weights to terminal body weight and to brain weight
were comparable among the five dosage groups and did not significantly differ.
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C. Conclusion

On the basis of these data, the P generation paternal no-observable-adverse-effect-level
(NOAEL) for ammonium perfluorooctanoate is less than 1 mg/kg/day (the 1 mg/kg/day
dosage caused significant increases in the liver and kidney weights to terminal body
weight and to brain weight ratios). The maternal NOAEL is 10 mg/kg/day (the

30 mg/kg/day dosage significantly reduced Kidney weight and kidney weight to terminal
body weight and to brain weight ratios), The reproductive NOAEL in the males and
female P generation rats is greater than 30 mg/kg/day (the 30 mg/kg/day dosage had no
effect on mating, fertility or maternal delivery parameters).

The F1 generation paternal no-observable-adverse-eftect-level (NOAEL) for ammoniwm
perfluorooctanoate is less than 1 mg/kg/day (the 1 mg/kg/day and higher dosages cansed
significant decreases in body weights and body weight gain and changes in organ weights
and ratios to terminal body and brain weights and the 30 mg/kg/day dosage delayed
sexual maturation possibly due to decreased gestational age at acquisition). The

F1 generation maternal NOAEL is 10 mg/kg/day (the 30 mg/kg/day dosage increased
postweaning mortality, decreased postweaning body weight, body weight gain and feed
consumption, increased the number of estrous cycles per 21 days and delayed sexual
maturation possibly due to decreased gestational age at acquisition). The reproductive
NOAEL in the males and female F1 generation rats is greater than 30 mg/kg/day (the

30 mg/kg/day dosage had no effect on mating, fertility or maternal delivery parameters).
The F2 generation terminal body weights and organ weights did not differ among the

groups.

. Hoberman Ph.D., DABT Date
“1 Director of Research

Ra _ Date
Assoclite D1rect0r of¥
and Study Director
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IL. DESCRIPTION OF TEST PROCEDURES
A.  Conduct of Study
A.l. Sponsor

3M Corporate Toxicology, 3M Center, Building 220-2E-02, St. Paul, Minnesota
55144-1000

A.2. Testing Facility

Argus Research, 905 Shechy Drive, Building A, Horshlam, Pennsylvania 19044-1287
A.3. Study Number

418-020

A4, Sponsor's Study Number

T-6889.6

A.5. Purpose of the Study

The purpose of this study was to provide information concerning the effects of
Ammonium Perfluorooctanoate (APFQ) on the male and female reproductive systems in
Crl:CD®(SDIGS BR VAF/Plus® rats, including gonadal function, estrous cycles,
mating behavior, conception, parturition, lactation, weaning and the growth and
development of offspring. This study was also designed to provide information about
effects on neonatal morbidity, mortality and preliminary data on potential prenatal
developmental toxicity, as well as to serve as a guide for use in the design of subsequent
tests.

A.6. Study Design

(L)

The requirements of the U.S. Environmental Protection Agency (EPA) "~ were used as

the basis for study design.
A.7. Regulatory Compliance

The study was conducted in compliance with the Good Laboratory Practice (GLP)
regulations of the U.S. Environmental Protection Agency (EPA)® and the Organisation
for Economic Co-operation and Development (OECD)?. There were no deviations from
the GLP regulations that affected the quality or integrity of the study. Quality Assurance
Unit findings derived from the inspections during the conduct of this study are
documented and have been provided to the Study Director and the Testing Facility
Management.
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A.8. Ownership of the Study

The Sponsor owns the study. All raw data, analyses, reports and preserved tissues are the
property of the Sponsor.

A.9. Study Monitor

John Butenhoff, Ph.D., DABT, CIH (3M Corpoerate Toxicology, St. Paul, Minnesota
55144)

A.10. Study Director

Raymond G. York, Ph.D., DABT (Associate Director of Research, Argus Rescarch,
Horsham, Pennsylvania 19044)

A.11. Technical Performance

John F. Barnett, B.S. (Director of Laboratory Operations)

Russell A. Gazzara, Ph.D. (Senior Research Associate)

Joseph W. Lech, B.S. (Senior Research Associate)

Alaine L. Casey, A.S. (Scheduling Coordinator/Blood Collection Coordinator)
Allyson B. Hansell, B.S. (Laboratory Technician)

Brian K. Kelsch (Necropsy Team Leader)

Christopher K. Ruppert, B.S. (Formuolation Laboratory Technician)

A.12. Report Preparation

Raymond G. York, Ph.D., DABT

Valerie A, Sharper, M.S. (Director of Study Management)
Jo Ann Frazee, M.S. (Study Coordinator)

Elizabeth M. Wiley, B.S. (Data Management Spectalist)
JoAnne M. Conklin, B.S. (Data Management Specialist)
Cristina Petrescu (Report Administrator)

A.13. Report Review

Alan M, Hoberman, Ph.D., DABT (Director of Research)
Valerie A. Sharper, M.S. {Director of Study Management)

A.14. Date Protocol Signed

7 November 2000
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A.15. Dates of Technical Performance
A.15.a. P Generation Male Rats

Rat Arrival
Test Substance Dosage Period
Male Rats Sacrificed

A.15.b. P Generation Female Rats

Rat Arrival

Test Substance Dosage Period

Precohabitation Estrous Cycle Evaluation

Cohabitation Period

Day 0 of Presumed Gestation” (DG 0)

Delivery Period® (Day 1 of lactation)

DG 25 Sacrifice (Rats that did not deliver
a litter)

DL’ 22 Sacrifice (P generation dams and
F1 generation litters not selected
for continued observation)

A.15.c. F1 Generation Male Rats

Test Substance Dosage Period

Male Rats Sacrificed - Interim (Rats not
selected for continued observations
following observations for sexual
maturation)

Male Rats Sacrificed - Scheduled

ARGUS 418-020

07 NOV 00
13 NOV 00 -01 MAR 01
26 FEB 01 - 02 MAR 01

07 NOV 00
13 NOV 00 - 18§ MAR 01
01 JANOL -21 JANO1
21JANO1 PM - 04 FEB 01 AM
22 JANO01 - 04 FEB 01
12 FEB 01 - 26 FEB 01

16 FEB 01 - 18 FEB 01

05 MAR 01 - 19 MAR 01

06 MAR 01 - 05 JUL 01

13 APR 0] and 04 MAY 01
02 JULO1-06JUL 01

a. Gestation day 0 is defined as the day spermatozoa are observed in a smear of the
vaginal contents and/or a copulatory plug observed in sifu.

The day of birth is designated postnatal day 0 (day O of lactation) in Addendum 10

to the Pesticide Assessment Guidelines of the U.S. Environmental Protection
Agency (EPA). This same day is designated day 1 postpartum (day 1 of lactation)
in the Standard Operating Procedures of the Testing Facility. Throughout this
protocol, the day of birth will be designated day 1 postpartum (day 1 of lactation)
and all subsequent ages of the F1 generation rats and days of the lactation period

will be determined and cited accordingly.

c. DL is an abbreviation used for day of lactation/postpartum.
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A.15.d. F1 Generation Female Rats

Test Substance Dosage Period 06 MAR 01 - 15 JUL 01
Precohabitation Estrous Cycle Evaluation ' 08 MAY 01 - 28 MAY 01
Cohabitation Period 28 MAY 01 PM - 11 JUN 01 AM

Female Rats Sacrificed - Interim (Rats not
selected for continued observation

following observations for sexual .
maturation) 06 APR 01

DGO 29 MAY 01 - 04 JUN 01
DL 1 19 JUN 0] - 25 JUN 01
DG 25 Sacrifice (Rats that did not deliver

a litter) 23JUNOL1-29JUNO1
DL 22 Sacrifice (F1 generation dams and

F2 generation pups) 10JUL 01 - 16 JUL 01

A.16. Records Maintained

The original report, raw data and reserve samples of the test substance and vehicle are
retained in the archives of Atgus Research. Any preserved tissues are retained in the
archives of the Testing Facility for one year after the mailing of the draft final report, after
which time the Sponsor will decide their final disposition. All unused prepared
formulations were discarded at the Testing Facility. Unused bulk test substance was
returned to the Sponsor.

B. Test Substance Information

B.1. Description

Ammonium Perfluorooctanocate (APFO) - white powder

B.2. Lot Number

332

B.3. Date Received and Storage Conditions

The test substance was received on 7 November 2000 and stored at room temperature.
B.4. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, dust-mist/HEPA-filtered
mask, safety goggles or safety glasses and a face-shield) were taken when handling the

prepared solutions. Tyvek® sleeves and a half-face respirator were worn when using the
bulk test substance and preparation was conducted under a chemical fume hood.
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B.5. Analysis of Purity

Information to document or certify the identity, composition, method of synthesis,
strength and purity of the test substance was provided by the Sponsor to the Testing
Facility. A Certificate of Analysis is available in APPENDIX H.

C. ¥Yehicle Information

C.1. Description

Reverse Osmosis Membrane Processed Deionized Water (R.O. deionized water).

C.2. Storage Conditions

R.O. deionized water is available from a continuous source at the Testing Facility and
was maintained at room temperature.

C.3. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, dust-mist/HEPA-filtered
mask, safety goggles or safety glasses and a face-shield) were taken when handling the
vehicle.

C.4. Analysis of Purity

Neither the Sponsor nor the Study Director was aware of any potential contaminants
likely to have been present in the vehicle that would have interfered with the results of
this study.

bD. Test Substance Preparation and Storage Conditions

Solutions of the test substance were prepared weekly at the Testing Facility. Prepared
formulations were stored refrigerated, protected from light.
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D.1. Sample Information
Date Storage/Shipping ate

Sample Type Size Retained Conditions Shipped To Shipped
Bulk Test Substance [ 1g 15JUL 01 | Room temperature Sponsor 16 JUL @1
Concentration 2mL | 10NOV 00 | Refrigerated, Sponsor 13 NOV 00
{all levels)* 12JUL 01 | protecied [rom Tight 12JUL Q1
Stahility Z2mL | 10NOV 00 | Refrigerated, Sponsor 13 NOV 00
(all levels)® protected from light
Bulk Test Substance | 1g 10NOV 00 { Room femperature Testing Facility Archives 13 DEC 00
Reserve
Vehicle Reserve SmL | 10NOV 00 | Room temperature Testing Facility Archives 13 DEC 00

a.  Duplicale samples were taken on the first and last days of preparation. One sample of each duplicate set was
shipped for analysis. The remaining samples were relained at the Testing Facility as backup samples,

b. Two sets of duplicate samples were taken on the first day of preparation. One sample of each duplicate set was
shipped for analysis on the day of preparation. Samples were analyzed as soon as pessible and 10 days after the
first analysis. The remaining samples were retained at the Testing Facility as backup sampies.

D.z‘

Analytical Results

The analytical results are available in APPENDIX L

E. Test System

E.l. Species
Rat
E.2. Strain

Crl:CD®(SD)IGS BR VAF/Plus®

E.3.

Supplier (Souree)

Charles River Laboratories, Inc., Kingston, New York (male rats) and Raleigh,
North Carclina (female rats)

Offspring were delivered at the Testing Facility by the pregnant P or F1 generation dams

in this study,

E4. Sex

Male and Female rats
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E.5. Rationale for Test System

The Cil:CD®(SD)IGS BR VAF/Plus® rat was selected as the Test System because:

1) this strain of rat has been demonstrated to be sensitive to reproductive and
developmental toxins and has been widely used throughont industry for reproductive and
developmental toxicity evaluations and 2) historical data and experience exist at the

Testing Facility®”,

E.6. Test System Data

Male Rats Female Rats
Number of Rats 165 163
Approximate Date of Birth 02 OCT 00 01 OCT 00
Approximate Age at Arrival . 37 days 38 days
Weight (g) on Day after Armrival 100 - 143 88 -132
Weight (g) at Study Assignment 140 - 164 120 - 144

E.7. Method of Randomization
E.7.a. P Generation Rats

Upon arrival, P generation rats were assigned to individual housing on the basis of
computer-generated random units. After acclimation, rats were selected for study on the
basis of physical appearance and body weight. Rats were assigned to five dosage groups
(Groups I through V), 30 rats per sex per dosage group, using a computer-generated
(weight-ordered) randomization procedure.

E.7.b. F1 Generation Pups/Rats

Litters were not culled during the lactation period, becatse random selection of pups for
culling could have resulted in potential biases in pup viabilities and body weight gains
during this period.

All Fl generation rats were weaned on DL 22 based on observed growth and viability of
these pups. At weaning, a table of random units was used to select two F1 generation
pups per sex per litter per group (60 male and 60 female pups per group), resulting in a
total of 600 rats (300 rats per sex) chosen for continued evaluation. At least two male
pups and two female pups per litter, when possible, were selected.

Following sexual maturation, a table of random units was used to select one male and one

female F1 generation rat per litter per group when possible for continuation through
mating to produce the F2 generation.
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E.8. System of Identification
E.8.a. P Generation Rats

Male and female rats were assigned temporary numbers at receipt and given unique
permanent identification numbers when assigned to the study before administration of the
first dosage of the test substance or vehicle. Rats were permanently identified using
Monel® self-piercing ear tags (Gey Band and Tag Co., Inc., No. MSPT 20101) inscribed
with the rat's designaled unique permanent number. Cage tags were marked with the
study number, permanent rat number, sex, test substance identification, generation and
dosage level.

E.8.b. ¥1 Generation Pups/Rats

Pups were not individually identified during the postpartum period; all parameters were
evaluated in terms of the litter. At weaning, each F1 generation rat selected for continned
observation was identified with a Monel® self-piercing ear tag.

E.8.c. F2 Generation Pups

Pups were not individually identified during the postpartumn peried; all parameters were
evaluated in terms of the litter.

F. Hushandry
F.1. Research Facility Registration

USDA Registration No. 14-R-0122 under the Animal Welfare Act, 7 U.5.C. 2131 ef seq.

F.2. Stody Rooms

The study rooms were maintained under conditions of positive airflow relative to a
hallway and independently supplied with a2 minimum of ten changes per hour of

100% fresh air that had been passed through 99.97% HEPA filters. Room temperature
and humidity were monitored constantly throughout the study. Room temperature was
targeted at 64°F to 79°F (18°C to 26°C); relative humidity was targeted at 30% to 70%".

F.3. Housing

All cage sizes and housing conditions were in compliance with the Guide for the Care
and Use of Laboratory Animals™.

a. See APPENDIX J (ENVIRONMENTAL AND HUSBANDRY REPORTS).
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F.3.a. P Generation Rats/F1 Generation Litters

P generation rats were individually housed in stainless steel, wire-bottomed cages except
during the cohabitation and postpartum periods. During cohabilation, each pair of rats
was housed in the male rat’s cage. Beginning no later than DG 20, female rats were
individually housed in nesting boxes. Each dam and delivered litter was honsed in a
common nesting box during the postpartum period.

F.3.bh. F1 Generation Rats/FF2 Generation Litters

After weaning, the F1 generation rats were individually housed before cohabitation,
housed in pairs (one male rat per female rat) during cohabitation, and individually housed
after cohabitation. The same type of caging was used as described for the P generation
rats. Beginning no later than DG 20, female rats were individually housed in nesting
boxes. Each dam and delivered litter was housed in a common nesting box during the
postpartum period.

F.4. Lighting

An automatically-controlled fluorescent light cycle was maintained at 12-hours light:
12-hours dark, with each dark period beginning at 1900 hours EST. The lights were
turned on one hour early on 13 April 2001 in order to accommodate the necropsy
schedule.

F.5. Sanitization

Cage pan liners were changed a minimum of three times weekly. Cages were changed
approximately every other week. Bedding was changed as often as necessary to keep the
rats dry and clean.

F.6. Feed

Rats were given ad libitum access to Certified Rodent Diet® #5002 (PMI Nutrition
International, St. Louis, Missouri) in individual feeders.

F.7. Feed Analysis

Analyses were routinely performed by the feed supplier. No contaminants at levels
exceeding the maximum concentration limits for certified feed or deviations from
expected nutritional requirements were detected by these analyses. Copies of the results
of the feed analyses are available in the raw data and in APPENDIX I.

Neither the Sponsor nor the Study Director was aware of any potential contaminants

likely to have been present in the feed that would have interfered with the results of this
study.
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F.8. Water

Local water that had been processed by passage through a reverse osmosis membrane
(R.O. water) was available to the rats ad libitum from individual bottles attached to the
cages and/or from an automatic watering access system. Chlorine was added to the
processed water as a bacteriostat.

F.9. Water Analysis

The processed water is analyzed twice annually for possible chemical contamination
(Lancaster Laboratories, Lancaster, Pennsylvania) and monthly for possible bacterial
contarmination (Analytical Laboratories, Inc., Chalfont, Pennsylvania). Copies of the
results of the water analyses are available in the raw data and in APPENDIX J,

Neither the Sponsor nor the Study Director was aware of any potential contaminants
likely to have been present in the water that would have interfered with the results of this
study.

F.10. Bedding Material

Bed-o'cobs® bedding (The Anderson’s Industrial Products Group, Maumee, Ohio) was
used as the nesting material.

F.11. Bedding Analysis

Analyses for possible contamination are conducted semi-annunally. Copies of the results
of the bedding analyses are available in the raw data and in APPENDIX J.

Neither the Sponsor nor the Study Director was aware of any potential contaminants

likely to have been present in the bedding that would have interfered with the results of
this study.
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G.1.

Methods

Dosage Administration

G.l.a. P Generation Rats

ARGUS 413-020

Dosage Dosage Concentrution® | Dosage Volume | Number of Rats Assigned Rat Numnbers
Group | (mgfkg/day) {mg/ml) {mL/kg) per Sex Malc Rats Female Rats
1 0 0 5 30 13601-13630 13801-13830
II 1 0.2 3 30 13631-13660 13831-13860
1L 3 0.6 3 Kl 13661-13690 13861-13890
v 0 2 5 K10 13691-13720 13891-13920
hY 30 5] 5 30 13721-13750 13821-13950

2. The test substance was considered 100% pure for the purpose of dosage calculations.

G.1.h. F1 Generation Rats

Dosage Dosage Concentration® | Dosage Volume | Number of Rats Assigned Rat Numbers
Group | {mg/kg/day) (mg/mL) (ml /kg) per Sex® Malc Rats Female Rats
1001 - 1017, 1301 - 1318,

I 0 0 5 60 6553 - 6555°, | 19779°, 1978¢%,

1021 - 1060 1321- 1360
11 1 n2 5 60 1061 - 1120 1361 - 1420
I 3 0.6 5 60 1121 - 1180 1421 - 1480
v 10 2 5 60 1181 - 1240 1481 - 1540
v 30 6 5 60 1241 - 1300 1541 - 1600

d4.  The test substance was considered 100% pure for the purpose of dosage calculations.
b. Sixty rats per sex were dosed uniil the time of interim sacrifice and 30 rats per sex were dosed after the interim
sacrifice.
¢.  Malc rats 1018 - 1020 were moribund sacrificed and replaced by male rats 6553 - 6355, respectively.
d. Female rats 1319 and 1320 were moribund sacrificed and replaced by female rats 19779 and 19780,
respectively.

G.2.

Rationale for Dosage Selection

Dosages were selected on the basis of prior dietary and gavage studies in rats performed
by the Sponsor.

The highest dosage was expected to produce some toxicity. The intermediate dosage
levels were expected to produce minimal observable toxic effects, while the lowest

dosage level was expected to produce no evidence of either systemic or reproductive
toxicity [no-observable-adverse-effect level (NOAEL)].
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.3. Route of Administration and Rationale for Route of Administration

The oral (gavage) route was selected for use because: 1) in comparison with the dietary
route, the exact dosage can be accurately administered; and 2) it is one possible route of
human exposure.

G.4. Frequency of Administration
G.4.a. P Generation Rats

Male and female rats were given the test substance or vehicle once daily, beginning at
approximately six weeks of age (at least 70 days before cohabitation) and continning until
the day before sacrifice. The dosage volume was adjusted daily on the basis of the most
recently recorded body weight® and given at approximately the same time each day”.

Dams in the process of delivering pups were not intubated uatil completion of parturition,
in order to preclude possible disruption of maternal behavior and/or cannibalization of the
pups. Consequently, some dams were not administered one daily dosage during the
delivery period. No dam missed more than one daily intubation.

G.4.h. F1 Generation Rats

F1 generation pups may have been exposed to the test substance during maternal
gestation (in utero exposure) or via maternal milk during the postpartum period.

F1 generation rats were given the same dosage level of the test substance as their
respective P generation sires and dams. Dosages were given once daily, beginning at
weaning (approximately 70 days before cohabitation} and continuing until the day before
sacrifice’. Dosages were adjusted at least weekly for body weight changes and given at
approximately the same time each day”.

G.4.c. F2 Generation Pups

F2 generation pups may have been exposed to the test substance during maternal
gestation (in utero exposure) or via maternal milk during the postpartum period.

A See APPENDIX G (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
item 1.

b. See APPENDIX G, item 2.

C. See APPENDIX G, item 3.

d. See APPENDIX G, items 4 and 3.
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G.5. Method of Study Performance
G.5.a. P Generation Rats

The P generation rats were observed for viability at least twice each day of the study and
for general appearance weekly during the acclimation period. The rats were also
examined for clinical observations of effects of the test substance, abortions, premature
deliveries and deaths before and 60 + 10 minutes after dosage during the dosage period®.
Body weights of the male rats were recorded weekly during the acclimation and dosage
periods and on the day of sacrifice. Body weights of the female rats were recorded
weekly during the acclimation, precohabitation and cohabitation periods and on DGs 0, 7,
10, 14, 18, 21 and 25 (if necessary} and on DLs 1, 5, 8, 11, 15 and 22 (terminal body
weight). Feed consumption values for the male rats were recorded weekly during the
dosage period. Feed consumption values for the female rats were recorded weekly during
the precohabitation period, on DGs 0, 7, 10, 14, 18, 21 and 25 (if necessary) and on

DLs 1, 5,8, 11 and 15. Because pups begin to consume maternal feed on or about DL 15,
feed consumption values were not tabulated after DL 15. During cohabitation, when two
rats occupied the same cage with one feed jar, replenishiment of the feed jars was
documented but individual values were not recorded or tabulated.

Estrous cycling was evaluated daily by examination of vaginal cytology beginning

21 days before the scheduled cohabitation period and continuing until spermatozoa were
observed in a smear of the vaginal contents and/or a copulatory plug was observed in sifu
during the cohabitation period®. On the day of scheduled sacrifice, an examination of
vaginal cytology was performed to determine the stage of estrous cycle. Within each
dosage group, consecutive order was used to assign P generation rats to cohabitation, one
male rat per female rat. The cohabitation period consisted of a maximum of 14 days.
Female rats with spermatozoa observed in a smear of the vaginal contents and/or a
copulatory plug in situ were considered to be at DG 0 and assigned to individual housing.
If a female rat had not been mated after two weeks, the pair of rats was separated without
further opportunity for mating.

The P generation female rats were evaluated for duration of gestation (DG 0 to the day
the first pup was observed), fertility index (percentage of matings that result in
pregnancy), gestation index (percentage of pregnancies that result in birth of live litters),
number and sex of offspring per litter (live and dead pups), number of implantation sites,
general condition of the dam and litter during the postpartum period, litter size and
viability (tabulated on DLs 1, 5, 8, 15 and 22}, viability indices (percentages of pups born
that survive to DLs 1 and 5), lactation index (percentage of pups that survive from

DLs 5 to 22) and percent survival and sex ratio (tabulated on DLs 1, 5, 8, 15 and 22).
Maternal behavior of the P generation dams was recorded on DLs 1, 5, 8, 15 and 22°

a. See APPENDIX G, items 6 and 7.
b. See APPENDIX G, item 8.
C. See APPENDIX G, item 9.
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Deviations from expected maternal behavior were recorded, if and when observed, on all
other days of the postpartum period.

G.5.b. F1 Generation Pups/Litters

Litters were examined after delivery to identify the number and sex of pups, stillbirths,
live births and gross alterations. Day 1 of lactation [(postpartum), DL 1] was defined as
the day of birth and was also the first day on which all pups in a litter were individually
weighed (pup body weights were recorded after all pups in a litter were delivered and
groomed by the dam).

Each litter was evaluated for viability at least twice each day of the 22-day postpartum
period. Dead pups observed at these times were removed from the nesting box. The

F1 generation pups in each litter were counted once daily. Physical signs (including
variations from expected lactation behavior and gross external physical anomalies) were
recorded for the pups each day®. Pup body weights were recorded on DLs 1, 5, 8, 15 and
22. On DL 12, all male pups were examined for the presence of nipples. The criterion of
passing was met when no nipples were present.

G.5.c. F1 Generation Rats

The F1 generation rats were observed for viability at least twice each day of the study.
The rats were also examined for clinical observations of effects of the test substance,
abortions, premature deliveries and deaths before and 60 + 10 minutes after dosage
during the dosage periodb. Body weights of the male rats were recorded weekly during
the postweaning period and on the day of sacrifice. Body weights of the female rats were
recorded weekly during the postweaning period to cohabitation, and on DGs 0, 7, 10, 14,
18, 21 and 25 (if necessary) and on DLs 1, 5, 8, 11, 15 and 22 (terminal body weight)°.
Feed consumption values for the male rats were recorded weekly during the dosage
period. Feed consumption values for the female rats were recorded weekly during the
postweaning period to cohabitation, on DGs 0, 7, 10, 14, 18, 21 and 25 (if necessary) and
onDLs 1, 5, 8, 11 and 15°. Because pups begin to consume maternal feed on or about
DL 15, feed consumption values were not tabulated after DL 15. During cohabitation,
when two rats occupied the same cage with one feed jar, replenishment of the feed jars
was documented but individual values were not recorded or tabulated.

See APPENDIX G, item 10.

See APPENDIX @G, items 6, 7, 11 and 12.
See APPENDIX G, item 13.

See APPENDIX G, items 14 and 15.

pooE
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Female rats were examined for age of vaginal patency, beginning on day 28 postpartum”.
Male rats were evaluated for age of preputial separation, beginning on day 39
postpartum®, Body weights werc recorded when rats reached sexual maturation.

Estrous cycling was evaluated daily by examination of vaginal cytology beginning

21 days before the scheduled cohabitation period and continuing until spermatozoa were
observed in a smear of the vaginal contents and/or a copulatory plug was observed in situ
during the cohabitation period. On the day of scheduled sacrifice, an examination of
vaginal cytology was performed to determine the stage of estrous cycle. A table of
random units was used to assign F1 generation rats to cohabitation, one male rat per
female rat. If random assignment to cohabitation resulted in the pairing of F1 generation
siblings, an alternate assignment was made. The cohabitation period consisted of a
maximum of 14 days. Female rats with spermatozoa observed in a smear of the vaginal
contents and/or a copulatory plug in situ were considered to be at DG 0 and assigned to
individual housing. If a female rat had not been mated after two weeks, the pair of rats
was separated without further opportunity for mating.

The F1 generation female rats were evaluated for duration of gestation (DG 0 to the day
the first pup was observed), fertility index (percentage of matings that result in
pregnancy), gestation index (percentage of pregnancies that result in birth of live litters),
number and sex of offspring per litter (live and dead pups), number of implantation sites,
general condition of the dam and litter during the postpartum period, litter size and
viability (tabulated on DLs 1, 5, 8, 15 and 22), viability indices (percentages of pups born
that survive to DLs 1 and 5), lactation index (percentage of pups that survive from

DLs 5 to 22) and percent survival and sex ratio (tabulated on DLs 1, 5, 8, 15 and 22).
Maternal behavior of the F1 generation dams was recorded on DLs 1, 3, 8, 15 and 22°.
Deviations from expected maternal behavior were recorded, if and when observed, on all
other days of the postpartum period.

G.5.d. F2 Generation Pups

Litters were examined after delivery to identify the number and sex of pups, stillbirths,
live births and gross alterations. Each litter was evaluated for viability at least twice each
day of the 22-day postpartum period. Dead pups observed at these times were removed
from the nesting box. The F1 generation pups in each litter were counted once daily.
Physical signs (including vatiations from expected lactation behavior and gross external
physical anomalies) were recorded for the pups each day®. Pup body weights were
recorded on DLs 1, 5, 8, 15 and 22. Anogenital distance was measured for all live

F2 generation pups on DLs 1 and 22°.

See APPENDIX @G, item 16.
See APPENDIX G, items 17 and 18.
See APPENDIX @G, item 19.
See APPENDIX G, item 20.
See APPENDIX G, item 21.

a0 op
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G.6. Gross Necropsy
G.6.a. P and F1 Generation Rats

P and F1 generation rats were sacrificed by carbon dioxide asphyxiation, necropsied and
examined for gross lesions. Representative photographs of paternal and maternal gross
lesions are available in the raw data. Gross lesions were retained in neutral buffered
10% formalin and examined histologically. Tissue trimming and histopathology were
performed under the supervision of or by a Board Certified Veterinary Pathologist.

At scheduled sacrifice, after completion of the cohabitation period (male rats) and on

DL 22 (female rats), blood samples (approximately 4 ml. per rat) were collected from the
inferior vena cava into serum separator tubes and centrifuged®. The resulting serum was
immediately frozen on dry ice and maintained frozen (<-70°C) until shipment to the
Sponsor for analysis. The liver was excised, weighed, and a sample section (lateral lobe)
frozen and retained at £-70°C until shipment to the Sponsor for analysts.

Gross necropsy included an initial physical examination of external surfaces and all
orifices, as well as an internal examination of tissues and organs in sitie. The following
were examined: external and internal portions of all hollow organs; the external surfaces
of the brain and spinal column, the nasal cavity and neck with associated organs and
tissues; the thoracic, abdominal and pelvic cavities with associated organs and tissues;
and the musculo/skeletal carcass®. The lungs of the F1 generation male and female rats
assigned to scheduled sacrifice were perfused with neutral buffered 10% formalin. The
urinary bladder of F1 generation rats was perfused with neutral buffered 10% formalin.

The following organs were individually weighed and organ-to-body weight and organ-to-
brain weight ratios were calculated: brain, kidneys, spleen, ovaries, testes, thymus, liver,
adrenal glands, pitnitary, uterus with oviducts and cervix, left epididymis (whole and
cauda), right epididymis, prostate and seminal vesicles (with coagulating glands and with
and without fluid). The following tissues were retained in neutral buffered 10% formalin
for possible histological evaluation: pituitary, adrenal glands, vagina, uterus with
oviducts, cervix and ovaries, right testis (initially fixed in Bouin’s solution for 48 to

96 hours), seminal vesicles (with coagulating gland), right epididymis and prostate®.

Histological examination was performed on tissues from 10 randomly selected rats per
sex from the control and high dosage groups. All gross lesions were examined
histologically. In addition to gross lesions such as atrophy or tumors, testicular
histopathological examination was conducted to identify treatment-related effects such as
retained spermatids, missing germ cell layers or types, multinucleated giant cells or
sloughing of spermatogenic cells into the lumen. Examination of the intact epididymis
included the caput, corpus and cauda (accomplished by evaluation of a longitudinal

a. See APPENDIX G, item 22.
b. See APPENDIX G, item 23.
C. See APPENDIX G, items 24, 25 and 26.
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section) and conducted in order to identify such lesions as sperm granulomas, leukocytic
infittration (inflammation), aberrant cell types within the lumen, or the absence of clear
cells in the cauda epididymal epitheliom.

Reproductive organs of the low and intermediate dosage group rats suspected of reduced
fertility (e.g., those rats that failed to mate, conceive, sire or deliver healthy offspring, or

for which estrous cyclicity or sperm number, motility or morphology were affected) were
subjected to histological evaluation®.

Rats that died or were sacrificed because of moribund condition were examined for the
cause of death or moribund condition on the day the observation was made. The rats
were examined for gross lesions. Representative photographs of gross lesions are
available in the raw data. Tissues of the P generation rats were weighed and retained and
examined histologically as described for male rats sacrificed at the completion of the
cohabitation period and female rats sacrificed on DL 22.

G.6.a.1. Male Rats

Male rats were sacrificed after completion of the cohabitation period [days of study (DSs)
106 to 110 and 109 to 120 for the P and F1 generation rats, respectively]. A portion of
the left canda epididymis was used for evaluation of canda epididymal sperm
concentration and motility using computer assisted sperm analysis (CASA). Motility was
evaluated by the Hamilton Thorne IVOS by collection of a sampie from the left cauda
epididymis. The remaining left cauda epididymis was used to mannally evaluate sperm
morphology and to prepare a homogenate to be evaluated by the Hamilton Thome IVOS
for a determination of sperm concentration (sperm per gram of tissue weight). Sperm
morphology evaluations included the following: 1) determination of the percentage of
normal sperm in a sample of at least 200; and 2) qualitative evaluation of abnormal
sperm, including such categories as abnormal head, abnormal tail, and abnormal head and
tail. The left testis was used for evaluation of testicular spermatid concentration using
computer-assisted sperm analysis (CASA). The left testis was weighed (both before and
after removal of the tunica albuginea) and then homogenized. A sample from the
resulting homogenate was stained with an TDENT Stain Kit from Hamilion Thorne
Research and a slide was prepared for analysis by the Hamilton Thorne IVOS. Ten fields
were analyzed to determine testicular spermatid concentration (spermatids per gram of
tissue weight). All images produced during analysis were retained as raw data.

G.6.a.2. Female Rats

P generation female rat 13822 in the vehicle control group was sacrificed on DL 8 and
dam 13852 in the 1 mg/kg/day dosage group was sacrificed on DL 11. The litters from
these two dams were inadvertently mixed rogether. Both dams and litters were sacrificed
beeausc it was not possible to identify to which litter the pups belonged.

a See APPENDIX G, item 27.
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All surviving P and F1 generation female rats were sacrificed on DL 22. The number and
distribution of implantation sites were recorded. Rats that did not deliver a litter were
sacrificed on DG 25 and examined for pregnancy status. Uteri of apparently nonpregnant
rats were examined while being pressed between glass plates to confirm the absence of
implantation sites. A gross necropsy of the thoracic, abdominal and pelvic viscera was
performed. Female rats without a confirmed mating date that did not deliver a litter were
sacrificed on an estimated DG 25. The P generation dam with no surviving pups was
sacrificed after the last pup was found dead. A gross necropsy of the thoracic, abdominal
and pelvic viscera was performed.

G.6.b. F1 and F2 Generation Pups

Pups that died before examination of the litter for pup viability on DL 1 were evaluated
for vital status at birth. The lungs were removed and immersed in water. Pups with lungs
that sank were identified as stillborn; pups with lungs that floated were identified as
liveborn, and to have died shortly after birth. When postmortem autolysis precluded
these evaluations, it was noted in the necropsy data.

Pups found dead on DLs 2 to 22 were examined for gross lesions and for the cause of
death. When postmortem autolysis precluded these evaluations, it was noted in the
necropsy data.

All pups culled on DL 22 were sacrificed by carbon dioxide asphyxiation. Three pups per
sex per litter, when possible, were randomly selected and examined for gross lesions.
Necropsy included a single cross-section of the head at the level of the frontal-parietal
suture and examination of the cross-sectioned brain for apparent hydrocephaly. The
brain, spleen and thymus from one of the three selected pups per sex per litter were
weighed and the brain, spleen and thymus from the three selected pups per sex per litter
were retained in neutral buffered 10% formalin. Gross lesions from the three selected
pups per sex per litter were retained in neutral buffered 10% formalin. Representative
photographs of gross lesions are available in the raw data. All remaining pups were
discarded without further examination.

F1 generation pups not selected for continued observation following continued
observations for sexual maturation were sacrificed by carbon dioxide asphyxiation and a
limited necropsy was performed. The thoracic, abdominal and pelvic cavities were
examined for gross lesions. Gross lesions were preserved in neutral buffered

10% formalin. Representative photographs of gross lesions are available in the raw data.
All other tissues and carcasses were discarded.
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G.7. Data Collection and Statistical Analyses

Data generated during the course of this study were recorded either by hand or using the
Argus Automated Data Collection and Management System, the Vivarium Temperature
and Relative Humidity Monitoring System and the Hamilton Thorne IVOS. All data were
tabulated, summarized and/or statistically analyzed using the Argus Automated Data
Collection and Management System, the Vivarium Temperature and Relative Humidity
Monitoring System, Microsoft Excel [part of Microsoft Office 97 (version SR-2)] and/or
The SAS System (version 6.12).
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The following schematic represents the statistical analyses of the data:

Type of Test”

I. Parametric II. Nom:ra;ran‘vatricb

A. Bartlett's Test® A. Kruskal-Wallis Test
(<75% ties)

I |
Significant Not Sighificant Significant Not Significant
at p<0.001 at p<0.05

Nonparametric Analysis of Variance
Dunn’s Test

Significant Not Significant  B. Fisher's Exact Test
at p<0.05 (>75% ties)

Dunrlett's
Test

1. Test for Proportion Data

Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabilities are reported as either p<0.05 or p<0.01.
b. Proportion data are not included in this category.
C. Test for homogeneity of variance.
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All adult and pup incidence data were analyzed using the Variance Test for Homogeneity
of the Binomial Distribution®.

Body weights, body weight changes, feed consumption data, durations of gestation and
delivery, litter averages for pup body weights and percent male fetuses or pups and
mortality, cumulative survival and parameters involving continuous data were analyzed
using Bartlett's Test of Homogeneity of Variances"” and the Analysis of Variance''",
when appropriate [i.e., Bartlett's Test was not significant (p>0.001]. If the Analysis of
Variance was significant (p<0.05), Dunnett's Test"? was used to identify the statistical
significance of the individual groups. If the Analysis of Variance was not appropriate
{i.e., Bartlett's Test was significant (p<0.001)}], the Kruskal-Wallis Test"'” was used,
when 75% or fewer ties were present; when more than 75% ties were present, Fisher's
Exact Test'® was used, In cases where the Kruskal-Wallis Test was statistically
significant (p<0.05), Dunn's Method of Multiple Comparisons"” was used to identify the
statistical significance of the individual groups.

All other natural delivery data involving discrete data were evaluated using the Kruskal-
Wallis Test™™ procedures previously described.
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ITI. RESULTS - P GENERATION RATS
A. P Generation Male Rats

A.l. Mortality and Clinical Observations - P Generation Male Rats (Summary -
Table B1; Individual Data - Table B13)

A.l.a, Mortality

One P generation male rat in the 30 mg/kg/day dosage group was moribund sacrificed on
day 45 of the study (DS 45). The moribund condition was considered possibly related to
the test substance because it occurred in the highest dosage group and this rat exhibited
adverse clinical observations considered related to the test substance. Observations in
this rat are described below. All other P generation male rats survived to scheduled
sacrifice.

Male rat 13732 in the 30 mg/kg/day dosage group was moribund sacrificed on DS 45.
This rat was administered 44 daily dosages of the test substance. Adverse clinical
observations before sacrifice included dehydration on DSs 8 and 9, emaciation on

DSs 18 to 34 and 41 to 45, cold to touch and urine-stained abdominal fur on DSs 44 and
45 and decreased motor activity on DS 45. This rat lost weight on DSs 110 8, 15 to

22 and 36 to 43 and feed consumption values were reduced on DSs 1 to 8, 15 to 22 and
36 to 43, compared to other rats in the dosage group. All lobes of the liver were pale and
tan and both testes were red at necropsy; all other tissues examined appeared normal.

A.l.b. Clinical Observations

Statistically significant increases (7<0.01) in the incidences of dehydration, urine-stained
abdominal fur and ungroomed coat occurred in the 30 mg/kg/day dosage group. The
number of male rats with chromorhinorrhea was increased in the 3 mg/kg/day and higher
dosage groups; however these increases were not statistically significant.

All other clinical observations were considered unrelated to the test substance because:
1) the incidences were not dosage-dependent; and/or 2) the observation occurred in only
one or two male rats in any dosage group. These observations included soft or liquid
feces, emaciation, dried red or red perinasal substance, cold to touch, missing/broken
and/or misaligned incisors, chromodacryorrhea, decreased motor activity, pale
extremities, dried red substance on fur, no feces, scant feces, rales, swollen ears, abrasion
on a limb, red substance on the penis and vocalization. The significant increases

(p<0.05 or p<0.01} in the incidences of scabbing in the 1 and 3 mg/kg/day dosage groups
were considered unrelated to the test substance because they were not dosage dependent,
The significantly reduced (p<0.01) incidences of localized alopecia (total and limbs) in
the 1, 3, 10 and 30 mg/kg/day dosage groups were related to the increased incidence of
this observation in the vehicle control group and were not test substance related.
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A.2. Body Weights and Body Weight Changes - P Generation Male Rats
(Figure 1; Summaries - Tables B2 and B3; Individual Data - Table B14)

Body weight gains for the entire dosage period before cohabitation (DSs 1 to 70) were
significantly reduced (p<0.05 or p<0.01) in the 3, 10 and 30 mg/kg/day dosage groups.
Within this period, body weight gains were significantly reduced (p<0.05 or p<0.01) in
the 30 mg/kg/day dosage group at almost all tabulated intervals before the cohabitation
peried, in the 10 mg/kg/day dosage group on DSs 8 1015, 29 to 36, 43 to 50 and 57 to
64, and in the 3 mg/kg/day dosage group on DSs 29 to 36 and 43 to 50. As a result, body
weight gains for the entire dosage period (DSs 1 to 106 and DS 1 to termination) were '
significantly reduced (p<0.01) in the 3, 10 and 30 mg/kg/day dosage groups. Body
weight gain was significantly reduced (p<0.05) in the 3 mg/kg/day dosage group on
DSs 85 to 92.

Body weights were significantly reduced (p<0.05 or p<0.01) in the 30 mg/kg/day dosage
group on DS 8 through termination, in the 10 mg/kg/day dosage group on DS 15 through
termination and in the 3 mg/kg/day dosage group on DS 50 through termination. Body
weight gain was significantly increased (p<0.03) in the 3 mg/kg/day dosage group on
DSs 1 to & but this increase was considered unrelated to the test substance because it did
not persist.

Body weights and body weight gains were unaffected by the 1 mg/kg/day dosage of the
test substance.

A.3. Absolute (g/day) and Relative (g/kg/day) Feed Consumption - P Generation
Male Rats (Summaries - Tables B4 and BS; Individual Data - Table B15)

Absolute (g/day) feed consumption values were significantly reduced (p<0.01) in the

30 mg/kg/day dosage group for the entire dosage period before cohabitation (DSs 1 to 70)
and the entire study period (IDSs 1 to 106) and at most tabulated intervals within these
periods. Relative (g/kg/day) feed consumption values were significantly increased
(p=<0.05 or p<0.01) in the 3, 10 and 30 mg/kg/day dosage groups for the entire dosage
period before cohabitation (DSs 1 to 70) and the entire study period (DSs 1 to 106).
Within these periods, relative (g/kg/day) feed consumption values were significantly
increased (p<0.05 or p<0.01) in the 30 mg/kg/day dosage group at all tabulated intervals
after DS 8, in the 10 mg/kg/day dosage group at all tabulated intervals after DS 15 and in
the 3 mg/kg/day dosage group on DSs 29 to 36 and all tabulated intervals after DS 50,
The relative (g/kg/day) feed consumption value was significantly reduced (p<0.01) on
DSs 1 to 8 in the 30 mg/kg/day dosage group.

Absolute and relative feed consumption were unaffected by the 1 mg/kg/day dosage of
the test substance.
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A.4. Mating and Fertility - P Generation Male Rats (Summary - Table B6;
Individual Data - Table B16)

All mating and fertility parameters (numbers of days to inseminate, rats that mated,
fertility index, rats with confirmed mating dates during the first and second week of
cohabitation and rats pregnant per rats in cohabitation) were unaffected by dosages of the
test substance as high as 30 mg/kg/day. The significant reduction (p<0.05) in the number
of days in cohabitation in the 1 mg/kg/day dosage group was considered unrelated to the
test substance because it was not dosage dependent.

A.5. Necropsy and Histopathology Observations - P Generation Male Rats
(Summary - Table B7; Individual Data - Table B17; Histopathology
APPENDIX K)

All necropsy observations were considered unrelated to the test substance because: 1) the
incidences were not dosage-dependent and/or 2) the observation occurred in only one or
two male rats in any dosage group. These observations included small and flaccid testes
and/or epididymides, large or red testes, slight or moderate dilation of the renal pelvis,
dark red areas on the lung lobes and pale and tan areas on the liver. All male rats with
gross lesions of the testes and/or epididymides impregnated the cohort female,

No treatment-related microscopic changes were observed in the reproductive organs of
any of the 10 male rats in the P generation selected for histopathologic evaluation that
had been given up to 30 mg/kg/day of the test substance. A treatment-related
microscopic change was observed in the adrenal glands of 2/10 and 7/10 male rats of the
10 and 30 mg/kg/day dosage groups. This change consisted of increased thickness and
prominence of the zona glomerulosa due to cytoplasmic hypertrophy and vacuolation of
the cells of the adrenal cortex. All other microscopic changes observed in the various
organs and tissues were considered to have occurred spontaneousiy and to be incidental
and unrelated to treatment. There were a few microscopic changes observed in rats
designated as “reduced fertility”, but these changes occurred spontaneously and were of
the type that occur spontaneously in male rats of the age and strain and were not
compound-related.

A.6. Terminal Body Weights and Organ Weights and Ratios (%) of Organ
Weight to Terminal Body Weight and Brain Weight - P Generation Male
Rats (Summaries - Tables B8 through B10; Individual Data - Tables B18 and

B19)

Terminal body weights were significantly reduced (p<0.01) in the 3, 10 and

30 mg/kg/day dosage groups. Absolute weights of the left epididymis, left cauda
epididymis, seminal vesicles with and without fluid, right epididymis, prostate, pituitary,
left and right adrenals, spleen and thymus were significantly reduced (p<0.05 or p<0.01)
in the 30 mg/kg/day dosage group. The absolute weight of the seminal vesicles without
fluid was significantly reduced (p<0.05) in the 10 mg/kg/day dosage group. The absolute
weight of the liver was significantly increased (p<0.01) in the 1, 3, 10 and 30 mg/kg/day
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dosagc groups. Weights of the left and right kidneys were significantly increased
{p<0.05 or p<0.01) in the 1, 3 and 10 mg/kg/day dosage groups, while these weights were

significantly reduced (p<0.5 or p<0.01) in the 30 mg/kg/day dosage group. The weight
of the pituitary was significantly reduced (p<0.05) in the 3 mg/kg/day dosage group but
this reduction was not considered related to the test substance because the reduction was
not dosage dependent.

The ratios of the organ weight to the terminal body weight were significantly increased
(p<0.01) in the 10 and 30 mg/kg/day dosage groups for the left epididymis, left cauda
epididymis (30 mg/kg/day only), left testis, left testis minus tunica albuginea, seminal
vesicles with and without fluid, right epididymis and right testis. The ratio of the seminal
vesicles with fluid to the terminal body weight was also significantly increased (p<0.05)
in the 3 mg/kg/day dosage group. The ratio of the brain weight to the terminal body
weight was significantly increased (p<0.05 or p<0.01) in the 3, 10 and 30 mg/kg/day
dosage groups. The ratios of the liver and left and right kidney weights to the terminal
body weight were significantly increased (p<0.01} in the 1, 3, 10 and 30 mg/ke/day
dosage groups. The ratio of the left adrenal weight to the terminal body weight was
significantly increased (p<0.05) in the 30 mg/kg/day dosage group.

Ratios of the organ weight to the brain weight were significantly reduced (p<0.01) in the
30 mg/kg/day dosage group for the left epididymis, left cauda epididymis, right
epididymis, prostaie, pituitary, spleen and thymus. The ratio of the pituitary weight to the
brain weight was significantly reduced (p<0.05) in the 3 mg/kg/day dosage group. The
ratios of the liver weight to the brain weight were significantly increased (p<0.01) in the
1, 3, 10 and 30 mg/kg/day dosage groups. The ratios of the left and right kidney weights
to the brain weight were significantly increased (p<0.05 or p<0.01) in the 1, 3 and

10 mg/kg/day dosage groups while the ratio of the left kidney weight to the brain weight
was significantly reduced (p<0.03) in the 30 mg/kg/day dosage group.

A.7.  Sperm Evaluation (Summaries - Tables B11 and B12; Individual Data -
Tables B20 and B21)

All sperm parameters evaluated were unaffected by dosages of the test substance as high
as 30 mg/kg/day. Values for percent motile sperm, sperm density and spermatid density
were comparable among the five dosage groups and did not significantly differ. The
significant reduction (p<0.05) in the number of nonmotile sperm in the 10 mg/kg/day
dosage group was considered unrelated to the test substance because it was not dosage
dependent. The numbers of sperm with normal morphology and the percentages of
sperm with abnormal morphology were comparable among the five dosage groups.
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B. P Generation Female Rats

B.1. Mortality and Clinical Observations - P Generation Female Rats (Summary -
Table C1; Individual Data - Table C24)

B.l.a. Mortality
No deaths related to the test substance occurred.

One P generation female rat in each of the 0 and 1 mg/kg/day dosage groups were

moribund sacrificed. The moribund conditions of these rats were attributed to accidents
resulting in a broken palate or a fractured limb, respectively. Observations in these rats
are described below. All other P generation female rats survived to scheduled sacrifice.

P generation female rat 13804 in the vehicle control group was moribund sacrificed on
DS 68. This rat was administered 67 daily dosages of the vehicle. Adverse clinical
observations before sacrifice included chromorhinorrhea, chromodacryorrhea, swollen
snout, misaligned upper incisors and broken palate on DS 68, This rat gained weight
from DSs 1 to 64 and feed consumption values were unremarkable. Necropsy confirmed
the clinical signs. All other tissues examined appeared normal at necropsy.

P generation female rat 13836 in the 1 mg/kg/day dosage group was moribund sacrificed
on DS 59. This rat was administered 59 daily dosages of the test substance. Adverse
clinical observations before sacrifice included a swollen left forelimb and paw on

DSs 57 to 59 and fractured left forelimb on DS 59. This rat gained weight from DSs 1 to
57 and feed consnmption values were unremarkable. Necropsy revealed a broken radius
and ulna in the left forelimb. All other tissues examined appeared normal at necropsy.

P generation female rat 13822 in the vehicle control group was sacrificed on DL 8 and
dam 13852 in the 1 mg/kg/day dosage group was sacrificed on DL 11. The litters from
these two dams were inadvertently mixed together. Both dams and litters were sacrificed
because it was not possible to identify to which litter the pups belonged.

P generation female rat 13822 in the vehicle control group was sacrificed on DL 8. This
rat was administered 101 daily dosages of the vehicle. Adverse clinical observations
before sacrifice included a scab on a forelimb on DSs 15, 16 and 22 to 26. Body weight
gains and feed consumption values throughout the precohabitation, gestation and
lactation periods were unremarkable. All tissues examined appeared normal at necropsy.
This dam delivered 12 normal pups that appeared normal at necropsy.

P generation female rat 13852 in the 1 mg/kg/day dosage group was sacrificed on DL 11.
This rat was administered 102 daily dosages of the test substance, There were no adverse
clinical observations before death. Body weight gains and feed consumption values
throughout the precohabitation, gestation and lactation periods were unremarkable. All
tissues examined appeared normal at necropsy. This dam delivered 12 pups, one pup had
a mass on the forelimb on DLs 5 to 6. All pups appeared normal at necropsy.
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B.1.b. Clinical Observations

All clinical observations during the precohabitation, gestation and lactation periods were
considered unrelated to the test substance because: 1) the incidences were not dosage-
dependent; and/or 2) the observation occurred in only one or two female rats in any
dosage group. These observations included missing/broken and/or misaligned incisors,
chromorhinorrhea, ungroomed coat, scabbing, chromodacryorrhea, localized alopecia
(limbs, underside and head), swollen forelimb and paw, soft or liquid feces, fractured
forelimb, broken palate, swollen snout, swolien ears, mass on the head or the axilla, dried
red perinasal substance, dried red substance on paws, abrasion on the paw, traumatized
cornea and swollen paw, eye or ear,

B.2. Body Weights and Body Weight Changes - P Generation Female Rats
(Figure 2; Summaries - Tables C2 through C7; Individual Data - Tables C25
through C27)

Body weights and body weight gains during the precohabitation, gestation and lactation
periods were unaffected by dosages of the test substance as high as 30 mg/kg/day. Body
weight gain was significantly reduced (p<0.05) during the precohabitation period on days
29 to 36 of study, and body weights were significantly reduced (p<0.05) on days 7 and
14 of gestation in the 30 mg/kg/day dosage group but these significant reductions were
not considered toxicologically important because they did not persist.

B.3. Absolute (g/day) and Relative (g/kg/day) Feed Consumption - P Generation
Female Rats (Summaries - Tables C8 through C13; Individual Data -
Tables C28 through C30)

Absolute (g/day) and relative (g/kg/day) feed consumption values during the
precohabitation, gestation and lactation periods were unaffected by dosages of the test
substance as high as 30 mg/kg/day. Absolute feed consumption values were significantly
reduced (p<0.05) during the precohabitation period on days 57 to 64 of study, and during
the gestation period on days 10 to 14 and 0 to 21 in the 30 mg/kg/day dosage group but
these significant reductions were not considered toxicologically important because they
did not persist. The significant rednction (p<0.05) in the absolute feed consumption
value on gestation days 10 to 14 in the 1 mg/kg/day dosage group was considered
unielated to the test substance because it was not dosage dependent.

B4. Estrous Cycling, Mating and Fertility - P Generation Female Rats
(Summary - Table C14; Individual Data - Table C31)

The average numbers of estrous stages per 21 days were comparable among the five
dosage groups and did not significantly differ. Evaluation of estrous stages at sacrifice

did not reveal any differences among the five dosage groups.

All mating and fertility parameters (numbers of days in cohabitation, rats that mated,
fertility index, rats with confirmed mating dates during the first and second week of
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cohabitation and rats pregnant per rats in cohabitation) were unaffected by dosages of the
test substance as high as 30 mg/kg/day. The significant reduction (p<0.05) in the number
of days in cohabitation in the 1 mg/kg/day dosage group was considered unrelated to the
test substance because it was not dosage dependent.

B.5. Necropsy and Histopathology Observations - P Generation Female Rats
(Summary - Table C15; Individual Data - Table C32; Histopathology -
APPENDIX K)

All necropsy observations were considered unrelated to the test substance because: 1) the
incidences were not dosage-dependent; and 2) the observation occurred in only one
female rat in any dosage group. These observations included marked dilation of the renal
pelvis and a broken ulna and radius.

No treatment-related microscopic changes were observed in the reproductive organs of
any of the 10 female rats in the P generation selected for histopathologic evaluation that
had been given up to 30 mg/kg/day of the test substance. All microscopic changes
observed in the various organs and tissues were considered to have occurred
spontaneously and to be incidental and unrelated to treatment. There were a few
microscopic changes observed in rats designated as “reduced fertility”, but these changes
occurred spontancously and were of the type that occur spontaneously in female rats of
the age and strain and were not compound-related.

B.6. Terminal Body Weights, Organ Weights and Ratios (%) of Organ Weight to
Terminal Body Weight and Brain Weight - P Generation Female Rats
(Summaries - Tables C16 through C18; Individual Data - Tables C33 and
C34)

Terminal body weights of the P generation female rats were comparable among the five
dosage groups and did not significantly differ. The weights of the left and right kidney,
the ratios of these organ weights to the terminal body weight and the ratio of the left
kidney weight to the brain weight were significantly reduced (p<0.05 or p<0.01) in the
30 mg/kg/day dosage group. The ratios of the liver weight to the terminal body weight
were significantly reduced (p<0.05 or p<0.01) in the 3 and 10 mg/kg/day dosage groups.

All other organ weights (pituitary, brain, left and right adrenals, spleen, cervix, left and
right ovary and uterus) and the ratios of these organ weights to the terminal body weight
and the brain weight were nnaffected by dosages of the test substance as high as

30 mg/kg/day.

B.7. Natural Delivery and Litter Data - P Generation Female Rats (Summaries -
Tables C19 and C20; Individual Data - Tables C35 through C38)

Pregnancy occurred in 27 1o 29 rats in each dosage group. One pregnant dam {13862) in

the 3 mg/kg/day dosage group did not deliver a litter by day 25 of presumed gestation.
The litter consisted of one implantation site (identified at necropsy on day 25 of
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gestation). Such events are relatively common in rats, and this nondosage-dependent
event was unrelated to the test substance. One or more liveborn pups were delivered by
every other pregnant dam assigned 10 natural delivery (there were 27 to 29 litters
delivered in each dosage group).

Natural delivery observations were unaffected by dosages of the test substance as high as
30 mg/kg/day. Values for the numbers of dams delivering litters, the duration of
gestation, averages for implantation sites per delivered litter, the gestation index (number
of dams with one or more liveborn pups/number of pregnant rats), the numbers of dams
with stillborn pups, dams with all pups dying, liveborn and stillborn pups, viability index,
pup sex ratios and body weights were comparable among the five dosage groups and did
not significantly differ.

The lactation index was 98.1% and 96.3% in the 3 and 30 mg/kg/day dosage groups,
respectively. These values were significantly reduced (p<0.05 and p<0.01, respectively)
from the control group value of 99.7%. The Testing Facility historical control average
and range for this parameter is 98.8% and 94.4% to 100.0%, respectively

(77 studies; 1995 to 2000). The reductions in the lactation index in the 3 and

30 mg/kg/day dosage groups were not considered treatment-related because: 1) the
reduction in the 3 mg/kg/day was not dosage-dependent; 2) this effect did not oceur
during lactation in the F2 pups; and 3) the reduction in the 30 mg/kg/day was within the
historical control range for this facility. One dam in the 30 mg/kg/day dosage group
delivered one pup that died on day 1 of lactation (DL 1). The numbers of pups found
dead or presumed cannibalized were significantly increased in the 3 and 30 mg/kg/day
dosage groups on days 6 to 8 of lactation. These increases were not considered related to
the test substance because they did not affect any other measures of pup viability
(surviving pups per litter, live litter size at weighing).

Pup body weight per litter was significantly reduced (p<0.05 or p<0.01) in the

1 mg/kg/day dosage group on DL 1 and in the 30 mg/kg/day dosage group on DLs 1,
5 and 8. The pup body weight reduction in the 1 mg/kg/day dosage group on DL 1,
however, was not considered treatment-related because it was not dosage-dependent.

B.8. Clinical and Necropsy Observations - F1 Generation Litters (Summaries -
Tables C21 and C22; Individual Data - Tables C3% and C40)

No clinical or necropsy observations were attributable to dosages of the test substance as
high as 30 mg/kg/day because: 1) the incidences were not dosage-dependent; and 2) the
observation occurred in only one or two litters. These clinical observations included cold
to touch, no milk in stomach, umbilical hernia, pale, mass on limb or mouth, not nesting,
scab on the back, red perianal substance, not nursing, missing or black tip of tail,
traumatized cornea, rotated hindlimbs and absent tail. All male pups met the criterion (no
nipples present) at nipple examination on DL 12. Necropsy observations included no
milk in stomach and moderate dilation of the renal pelvis.
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B.9. Terminal Body Weights, Organ Weights and Ratios (%) of Organ Weight to
Terminal Body Weight and Brain Weight - F1 Generation Litters
(Summary - Table C23; Individual Data - Table C41)

Terminal body weights of the F1 generation pups were comparable among the five
dosage groups and did not significantly differ. The weights of the brain, spleen and
thymus and the ratios of these organ weights to the terminal body weight and brain
weight were unaffected by dosages of the test substance as high as 30 mg/kg/day. The
significant reduction (p<0.05) in the ratio of the thymus weight to the terminal body
weight in the 3 mg/kg/day dosage group was unrelated to the test substance because the

value was not dosage dependent.

B.10. PFOA Serum Levels (ug/ml.) Data Summary (APPENDIX I)

Gender/ PFOA Concentration
Timepoint Average + SD

Group | Female Less than LLOQ (0.00528)

0 mg/kg/day Lactation Day 22 N=3
Group 1 Male 0.0344 £0.0148

0 mg/kg/day End of Cohabitation N=3
Group 4 Female 0.37 £ 0.0805

10 mg/kg/day Lactation Day 22 N=10
Group 4 Male 51.1 £9.30

10 mg/kg/day End of Cohabitation N=10
Group 5 Female 1.02 £0.425

30 mg/kg/day Lactation Day 22 N=10
Group 5 Male 453+£12.6

30 mg/kg/day End of Cohabitation N =10

LOQ = Limit of Quantitation

Low levels of PFOA were detected in the sera of the control male rats. In general, PFOA
levels found in sera of the female rats increased from 10 mg/kg/day dosage group to the
30 mg/kg/day dosage group. PFOA levels found in sera of the male rats remained the
same between the 10.0 mg/kg/day dosage group and the 30 mg/kg/day dosage group.
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IV. RESULTS - F1 GENERATION RATS
A, F'l Generation Male Rats

A.l. Mortality and Clinical Observations - F1 Generation Male Rats (Summary -
Table D1; Individual Data - Table D14)

Al.a. Mortality

Three, three, three, two and seven F1 generation male rats in the 0, 1, 3, 10 and

30 mg/kg/day dosage groups were moribund sacrificed or found dead. The increased
mncidence of mortality in the 30 mg/kg/day dosage group was considered treatment-
related. Observations for these rats arc described below. All other F1 generation male
rats survived to scheduled sacrifice.

0 mg/kg/day dosage group

Rat 1024 was found dead on postweaning day (DP) 25, approximately one hour after the
25th daily dosage. There were no adverse clinical observations before death. This rat
was one of the smallest in this group at weaning, weighing only 30 g. This rat gained
weight on DPs 1 to 22. Feed consumption values were comparable to other rats in the
dosage group. Necropsy revealed all lobes of the lungs to be mottled and dark red; all
other tissues appeared normal. The death of this rat was considered to be due to an
intubation accident.

Rat 1029 was moribund sacrificed on DP 4, after the 4th daily dosage. Clinical
observations before death included chromorhinorrhea on DPs 2 through 4 and decreased
motor activity and cold to touch on DP 4. This rat weighed only 31 g at weaning. All
tissues examined appeared normal at necropsy. The moribund condition was attributed to
a failure to thrive postweaning.

Rat 1039 was found dead on DP 42, approximately 33 minutes after the 42nd daily
dosage. The only adverse clinical observation before death was vocalization on DP 34.
Body weights and feed consumption were comparable to other control group male rats.
All tissues examined appeared normal at necropsy. The death of this rat was considered
to be due to an intubation accident because death occurred immediately after
administration without any adverse clinical observations.

1 mg/kg/day dosage group

Rat 1064 was found dead on the morning of DP 6. The rat was administered five daily
dosages. Clinical observations before death included chromorhinorrhea and urine-stained
abdominal fur on DP 5. This rat weighed 37 g at weaning. All tissues examined
appeared normal at necropsy. No cause of death could be determined.

Rat 1087 was found dead on DP 45 before administration of the 45th daily dosage. There
were no adverse clinical observations before death. Body weights and feed consumption
were comparable to other male rats in this dosage group. All tissues examined appeared
normal at necropsy. No cause of death could be determined.
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Rat 1104 was found dead on DP 2 before administration of the 2nd daily dosage.
Clinical observations before death included decreased motor activity, cold to touch and
emaciation on DP 1. This rat was one of the smallest in this group at weaning, weighing
only 23 g. All tissues examined appeared normal at necropsy. This death was attributed
to a failure to thrive postweaning.

3 mg/kg/day dosage group

Rat 1121 was found dead on DP 5 before administration of the 5th daily dosage. There
were no adverse clinical observations observed before death. This rat weighed 35 g at
weaning. All tissues examined appeared normal at necropsy. No cause of death could be
determined.

Rat 1130 was found dead on DP 2 before administration of the 2nd daily dosage. There
were no adverse clinical observations before death. This rat was one of the smallest in
this group at weaning, weighing only 24 g. All tissues examined appeared normal at
necropsy. This death was attributed to a failure to thrive postweaning.

Rat 1140 was found dead on DP 9 before administration of the 9th daily dosage. The
only adverse clinical observation before death was emaciation on DP 3. This rat weighed
only 37 g at weaning and 55 g on DP 8. Feed consumption on DPs 1 to 8 was reduced as
compared to other rats in this group. All tissues examined appeared normal at necropsy.
This death was attributed to a failure to thrive postweaning.

10 mg/kg/day dosage group

Rat 1200 was moribund sacrificed on DP 40 before administration of the 40th daily
dosage. Clinical observations before death included chromodacryorrhea on DP 24,
dehydration on DPs 24 to 40, abdominal distention on DPs 25 to 40, urine-stained
ahdominal fur on DPs 29 to 32 and 39 to 40, and emaciation and cold to touch on DPs 29
to 40. This rat was eating and gaining weight through the first three weeks of dosage
administration and then lost body weight over the next two weeks. Feed consumption
was reduced on DPs 29 to 36. Necropsy revealed the intestines distended with gas, a
small (0.02 g) thymus and numerous ulcerations (pinpoint to 0.1 cm in diameter) in one
cardiac region of the stomach and five ulcerations (pinpoint) in a second cardiac region of
the stomach; all other tissues examined appeared normal.

Rat 1210 was found dead on DP 4 before administration of the 4th daily dosage. Clinical
observations before death included decreased motor activity, cold to touch and
emaciation on DP 3. This rat weighed 41 g at weaning. All tissues examined appeared
normal at necropsy. No cause of death could be determined.

30 mg/kg/day dosage group

Rat 1260 was found dead on the morning of DP 4. The rat was administered three daily
dosages. Clinical observations before death included decreased motor activity, cold to
touch and urine-stained abdominal fur on DP 3. This rat was one of the smallest in this
group at weaning, weighing only 24 g. All tissues examined appeared normal at
necropsy. This death was attributed to a failure to thrive postweaning.
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Rat 1263 was found dead on the morning of DP 2. The rat was administered one daily
dosage. Clinical observations before death included decreased motor activity, corneat
opacity, emaciation and cold to touch on DP 1. This rat was one of the smallest in this
group at weaning, weighing only 25 g. All tissues examined appeared normal at
necropsy. This death was attributed to a failure to thrive postweaning.

Rat 1264 was found dead on the morning of DP 2. The rat was administered one daily
dosage. Clinical observations before death included decreased motor activity, corneal
opacity, emaciation and cold to touch on DP 1. This rat was one of the smallest in this
group at weaning, weighing only 24 g. All tissues examined appeared normal at
necropsy. This death was attributed to a failure to thrive postweaning.

Rat 1275 was moribund sacrificed on DP 39 before administration of the 39th daily
dosage. Clinical observations before death included chromorhinorrhea on DPs 26 to 33,
dehydration on DPs 26 to 39, emaciation on DPs 29 to 39, decreased motor activity on
DPs 32 to 39, urine-stained abdominal fur on DPs 32 to 39, cold to touch on DPs 33 to 39
and chromodacryorrhea on DP 39. This rat was eating and gaining weight through the
first three weeks of dosage administration and then lost body weight over the next two
weeks. Feed consumption was reduced on DPs 29 to 36. Necropsy revealed numerous
tan areas (pinpoint to 0.1 cm) on the median lobe of the liver and a small (0.04 g) spleen;
all other tissues appeared normal.

Rat 1277 was found dead on the morning of DP 4. The rat was administered three daily
dosages. Clinical observations before death included chromorhinorrhea on DPs 2 and 3
and decreased motor activity, cold to touch, emaciation and urine-stained abdominal fur
on DP 3. This rat was one of the smallest in this group at weaning, weighing only 25 g.
All tissues examined appeared normal at necropsy. This death was attributed to a failure
to thrive postweaning.

Rat 1280 was found dead on DP 3 before administration of the 3rd daily dosage. The
only adverse clinical observation before death was chromorhinorrhea on DP 2. This rat
weighed 34 g at weaning. All tissues examined appeared normal at necropsy. No cause
of death could be determined.

Rat 1296 was found dead on DP 107 before administration of the 107th daily dosage.
Clinical observations before death included rales on DP 100, chromorhinorrhea on

DPs 100 to 101, chromodacryorrhea and misaligned incisors on DPs 100 to 106,
emaciation on DPs 103 to 106 and urine-stained abdominal fur on DPs 104 to 106. This
rat gained weight similar to other rats in this group up to DP 99 after which it lost 130 g
in body weight over the next week. Feed consumption values were unremarkable up to
DP 70. All tissues examined appeared normal at necropsy. No cause of death could be
determined.

A.Lb. Clinical Observations

The incidences of annular constriction of the tail of male F1 generation rats were
increased in the 1, 3, 10 and 30 mg/kg/day dosage groups, reaching statistical
significance (p<0.05 or p<0.01) in the 1, 10 and 30 mg/kg/day dosage groups. The
number of male rats observed to be emaciated was significantly increased (p<0.05 or
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p=0.01) in the 10 and 30 mg/kg/day dosage groups, and the numbers of male rats with
urine-stained abdominal fur, decreased motor activity and abdominal distention were
significantly increased (p<0.01) in the 30 mg/kg/day dosage group. The incidence of the
observation of cold to touch was increased, albeit not significantly, in the 30 mg/kg/day
dosage group.

All other clinical observations were considered unrelated to the test substance because:
1) the incidences were not dosage-dependent; and/or 2) the observation occurred in only
one to three male rats in any dosage group. These observations included
chromorhinorrhea, chromodacryorrhea, missing/broken and/or misaligned incisors, scab
located on the neck, head, back, mouth or ear, soft or liquid feces, localized alopecia on
the limbs, back or head, corneal opacity, rales, dehydration, lacrimation, swollen eve,
ears or snout, red substance on the penis, excess salivation, dried and red perinasal
substance, vocalization, tip of tail missing or black, ulceration on the back, red perioral
substance, ptosis, enophthalmos, abrasion on the head and enlarged eye.

A.2. Body Weights and Body Weight Changes - F1 Generation Male Rats
(Figure 3; Summaries - Tables D2 and D3; Individual Data - Table D15)

Body weights and body weight gains were reduced for the F1 generation male rats before
and after the cohabitation period at the 1, 3, 10 and/or 30 mg/kg/day dosages of the test
substance, as compared to the control group.

Body weight gains for the entire dosage period (DPs 1 to 113) were significantly reduced
{(p<0.01} in a dosage-dependent manner in the 1, 3, 10 and 30 mg/kg/day dosage groups.
Body weight gains were also significantly reduced (p<0.01) in the 10 and 30 mg/kg/day
dosage group for the entire precohabitation period (DP 1 to precohabitation).

Within these pericds, body weight gains were significantly reduced (p<0.03 or p<0.01) in
the 1 and 3 mg/kg/day dosage groups on DPs 43 to 50, in the 3 mg/kg/day dosage group
on DPs 57 to 64 and in the 1 mg/kg/day dosage group alone on DPs 15 to 22. Body
weight gains in the 10 and 30 mg/kg/day dosage groups were significantly reduced
{(»<0.05 or p=0.01) on DPs 8 to 15, 22 to 29, 29 to 36, 43 to 50 and 50 to 57. Body
weight gains in the 30 mg/kg/day dosage group were also significantly reduced (p<0.05
or p<0.01) on DPs 1 to 8, 15 to 22, 36 to 43, 57 to 64 and 64 to 70.

Body weights were significantly reduced (p<0.05 or p<0.01) on DPs 50, 57, 64, 70, 99,
106 and 113 in the 1 mg/kg/day dosage group, on DPs 106 and 113 in the 3 mg/kg/day
dosage group and at all weekly intervals after DP 36 in the 10 mg/kg/day dosage group
and DP 8 in the 30 mg/kg/day dosage group.

A3  Absolute (g/day) and Relative (g/kg/day) Feed Consumption - F1 Generation
Male Rats (Summaries - Tables D4 and D5; Individual Data - Table D16)

Absolute (g/day) feed consumption values for the F1 generation male rats were
significantly reduced (p<0.01) and relative (g/kg/day) feed consumption values were
significantly increased {(p<0.05 or p<0.01) for the entire precohabitation period (DPs 1 to
70) by dosages of APFO of 10 (absolute only) and 30 mg/kg/day.
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Absolute feed consumption values for the 30 mg/kg/day dosage group were significantly
reduced (p<0.05 or p<0.01)on DPs 1 t0 8, 8 to 15, 15 to 22, 22 to 29, 29 to 36, 43 to 50
and 50 to 57. Relative feed consumption values were significantly reduced (p<0.03) in
the 30 mg/kg/day dosage group on DPs 1 to 8. Relative feed consumption values were
significantly increased (p<0.05) in the 10 mg/kg/day dosage group on DPs 29 to 36 and
significantly increased (p<0.01) in the 30 mg/kg/day dosage group on DPs 22 to 29, 29 to
36, 36 to 43, 43 to 50, 50 to 57, 57 to 64 and 64 to 70. Relative feed consumption values
were significantly increased (p<0.01) in the 10 and 30 mg/kg/day dosage groups on

DPs 99 to 106, 106 to 113 and 99 to 113,

The significant reduction (p=0.05 or p=0.01) in the absolute feed consumption value on
DPs 22 to 29, 29 to 36, 43 to 50 and 1 to 70 in the 1 mg/kg/day dosage group were
considered unrelated to the test substance because they were not dosage dependent.

Ad4. Sexual Maturation - F1 Generation Male Rats (Summary - Table Dé6;
Individual Data - Table D17)

Preputial separation of F1 generation male rats was slightly delayed (approximately three
and a half days later than the control group value) in the 30 mg/kg/day dosage group,
compared to the control group. The Testing Facility historical control average and range
for this parameter is 46.1 days and 43.9 to 47.7 days, respectively (42 studies; 1995 to
2000). The average day when preputial separation was evident in the 30 mg/kg/day
dosage group (52.2 days of age) significantly differed (p<0.01) from the control group
value (48.5 days of age). When this observation in the 30 mg/kg/day dosage group was
covaried with the significantly reduced (p<0.01) body weight at time of acquisition, to
determine if the significantly reduced body weights were a factor, the difference was still
significant, but at the p<0.05 level. When this observation in the

30 mg/kg/day dosage group was covaried with gestational age at time of acquisition to
determine if this group was younger and more immature than the control group, there was
no significant difference in sexual maturation,

A5,  Mating and Fertility - F1 Generation Male Rats (Summary - Table D7;
Individual Data - Table D18)

Dosages of the test substance as high as 30 mg/kg/day did not affect any mating and
fertility parameters evaluated in the F1 generation male rats. Values for the fertility and
pregnancy indices (number of pregnancies per number of rats that mated and rats in
cohabitation, respectively), the number of days to inseminate, the number of rats that
mated and the number of rats with confirmed mating dates during the first week of
cohabitation were comparable among the five dosage groups. Of the male rats assigned
to cohabitation, 93.3%, 96.6%, 93.3%, 93.3% and 96.7% impregnated the cohort female
rat in the five dosage groups, respectively.

A.6. Necropsy Observations - F1 Generation Male Rats (Summary - Table D8
Individual Data - Table D19)

The number of Fl generation males that appeared normal at necropsy was significantly
reduced (p<0.01}) in the 10 and 30 mg/kg/day dosage groups, compared to the control

group.
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Tan areas occurred in the left lateral and/or median lobes of the liver in 6%, 10%* and 9%*
male rats in the 3, 10 and 30 mg/kg/day dosage groups, respectively. One of these rats in
the 30 mg/kg/day dosage group also had a small spleen. One 30 mg/kg/day dosage group
rat had an enlarged liver. Moderate to slight dilation of the pelvis of one or both kidneys
occurred in 4%* and 1 rats in the 10 and 30 mg/kg/day dosage groups, respectively. A tan
ared in the parenchyma of the spleen occurred in one 10 mg/kg/day dosage group rat.

All other necropsy observations were considered unrelated to the test substance because:
1) the incidences were not dosage-dependent; and 2) the observation occurred in only one
male rat in any dosage group. These observations included small prostate for one

| mg/kg/day dosage group rat, small and flaccid left testis and small left epididymides for
another 1 mg/kg/day dosage group rat, large left testis for one 3 mg/kg/day dosage group
rat, ulceration of the cardiac region of the stomach, intestines distended with gas and
small thymus for one rat that was moribund sacrificed in the 10 mg/kg/day dosage group.
Mottled dark red lung lobes occurred in one 0 mg/kg/day dosage group rat that was found
dead.

A.7. Terminal Body Weights, Organ Weights and Ratios (%) of Organ Weights to
Terminal Body Weight and Brain Weight - F1 Generation Male Rats
(Summaries - Tables D9 through D11; Individual Data - Tables D20 and
D21)

Terminal body weights of the F1 generation male rats were significantly reduced (p<0.05
or p<0.01) in a dosage-dependent manner in the 1, 3, 10 and 30 mg/kg/day dosage
groups.

The absolute weights of the liver were significantly increased (p<0.01) and the absolute
weights of the spleen were significantly decreased (p<0.05 or p<0.01) in the 1 mg/kg/day
and higher dosage groups, compared to the control group values. The absolute weights of
the left and/or right kidneys were significantly increased (p<0.05 or p<0.01) in the 1 and
3 mg/kg/day dosage groups and significantly decreased (p<0.01) in the 30 mg/kg/day
dosage group, compared to control group values. The absolute weight of the thymus was
also significantly decreased (p<0.01) in the 10 and 30 mg/kg/day dosage groups. The
absolute weight of the prostate, brain and left adrenal gland were significantly decreased
(p=0.05 or p<0.01) in the 30 mg/kg/day dosage group.

The ratios of the weights of the seminal vesicles, with and without fluid, liver and left and
right kidneys to the terminal body weights were significantly increased (p<0.05 or
p<0.01} in the T mg/kg/day and higher dosage groups, compared to the control group
values. The ratios of the weights of the left testis, with and without the tunica albuginea
and the right testis to the terminal body weight, were significantly increased (p<0.05 or
p<0.01) in the 3 mg/kg/day and higher dosage groups. The ratios of the weights of the
left epididymis, left cauda epididymis, right epididymis and brain to the terminal body
weight were significantly increased (p<0.03 or p<0.01) in the 10 mg/kg/day and higher
dosage groups.

* Significantly different from the Group I value (p<0.05).

ok Significantly different from the Group I value (p<0.01).
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The ratios of the weight of the seminal vesicles with fluid to the brain weight were
increased in the 1 mg/kg/day and higher dosage groups, compared to the control group
values. These ratios were significantly increased (p<0.05) in the 1 and 10 mg/kg/day
dosage groups. The ratios of the liver weight to the brain weight were significantly
mcreased (p<0.01) in the 1 mg/kg/day and higher dosage groups, and the ratios of the left
and right kidney weights to the brain weight were significantly increased (p<0.05 or
p<0.01) in the 1, 3 and 10 mg/kg/day dosage groups. The ratios of the spleen weight to
the brain weight were significantly decreased (p<0.05 or p<0.01) in the 1 mg/kg/day and
higher dosage groups, and the ratios of the thymus weight to the brain weight were
significantly decreased (p<0.05 or p<0.01) in the 10 and 30 mg/kg/day dosage groups.
The ratios of the left and right testes weight to the brain weight were increased in the

3 mg/kg/day and higher dosage groups, These ratios were significantly increased (p<0.05
or p<0.01) in the 10 mg/kg/day (right testis only) and 30 mg/kg/day dosage groups.

A.8. Histopathology (APPENDIX K)

No treatment-related microscopic changes were observed in the reproductive organs of
any of the 10 male rats in the F1 generation selected for histopathologic evaluation that
had been given up to 30 mg/kg/day of the test substance. A treatment-related
microscopic change was observed in the adrenal glands of 7/10 male rats of the

30 mg/kg/day dosage group. This change consisted of increased thickness and
prominence of the zona glomerulosa due to cytoplasmic hypertrophy and vacuolation of
the cells of the adrenal cortex. Treatment-related microscopic changes also were
observed in the liver sections of the F1 generation male rats in the 3, 10 and

30 mg/kg/day dosage groups. Microscopically, these gross changes were due to diffuse
hypertrophy of the hepatocytes. Hepatocytes in all areas (diffuse) of the hepatic lobules
were enlarged due to an increased dense, eosinophilic cytoplasm. A very low incidences
of single-cell or focal/multifocal hepatocellular necrosis also was observed in a few rats
of these groups. Hepatic tissue was available for micropic examination only from rats
with gross observations in the liver. All other microscopic changes observed in the
varions organs and tissues were considered to have occurred spontaneously and to be
incidental and unrelated to treatment. There were a few microscopic changes observed in
rats designated as “reduced fertility”, but these changes occurred spontaneously and were
of the type that occur spontaneously in male rats of the age and strain and were not
compound-related.

A.9. Cauda Epididymal Sperm Motility, Count, Density and Spermatid Count -
F1 Generation Male Rats (Summary - Table D12; Individual Data - Table
D22)

A.9.a. Canda Epididymal Sperm Motility

No statistically significant or dosage-dependent differences occurred in the numbers of
motile sperm, percentage of motile sperm, static count (nonmotile sperm), total count or
sperm density. -
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A.9.b. Cauda Epididymal Spermatid Count and Concentration

Cauda epididymal spermatid count and density were unaffected by dosages of the test
substance as high as 30 mg/kg/day. No statistically significant differences occurred.

A10. Canda Epididymal Sperm Morphology - F1 Generation Male Rats
(Summary - Table D13; Individual Data - Table D23)

Sperm morphology was unaffected by dosages of the test substance as high as

30 mg/kg/day. The number of sperm with a broken flagellum was significantly reduced
(p=0.05) in the 1 mg/kg/day dosage group, compared to the control group. This finding
was not considered treatment-related because it was not dosage-dependent.

B. F1 Generation Female Rats

B.1. Mortality and Clinical Observations - F1 Generation Female Rats
(Summary - Table E1; Individual Data - Table E26)

B.l.a. Mortality

‘Two, one, one and six** F1 generation female rats in the 1, 3, 10 and 30 mg/kg/day
dosage groups were found dead during the post-lactation period. All the deaths, except
one in the 1 mg/kg/day dosage group, occurred postweaning days 2 to 8. This increased
incidence of mortality in the 30 mg/kg/day dosage group was considered treatment-
related and may have been related to their small size (5 of the 7 found dead pups were
28 g or less at weaning). Observations for these rats are described below. All other

F1 generation female rats survived to scheduled sacrifice.

1 mg/kg/day dosage group

Rat 1365 was found dead on postweaning day (DP) 4 before administration of the fourth
daily dosage. Clinical observations before death included tip of tail missing on DPs 1 to
3 and decreased motor activity, chromorhinorrhea and cold to touch on DP 3. This rat
was one of the smallest in this group at weaning, weighing only 31 g. All tissues
examined appeared normal at necropsy. This death was attributed to a failure to thrive
postweaning.

Rat 1373 was found dead on DP 51 before administration of the S1st daily dosage.
Clinical observations before death included chromorhinorrhea on DPs 28 to 33,
dehydration on DPs 29 to 50, urine-stained abdominal fur on DPs 32 to 50,
chromodacryorrhea on DP 35, emaciation on DPs 35 to 50 and decreased motor activity
on DPs 45 to 50. This rat lost weight after DP 29. Feed consumption values were
unremarkable. Necropsy revealed distended stomach and intestines and a depressed
white area on the dorsal surface of the right apical lobe of the lungs. All other tissues
appeared normal. No cause of death could be determined.

ok Signmificantly different from the control group value (p<0.01).
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3 mg/kg/day dosage group

Rat 1432 was found dead on the morning of DP 7 before administration of the 7th daily
dosage. Clinical observations before death included urine-stained abdominal fur and
chromorhinorrhea on DPs 4 to 6 and emaciation on DP 6. This rat was one of the
smallest in this group at weaning, weighing 31 g. All tissues examined appeared normal
at necropsy. This death was attributed to a failure to thrive postweaning,

10 mg/kg/day dosage group

Rat 1484 was found dead on the morning of DP 3 before administration of the third daily
dosage. Clinical observations before death included urine-stained abdominal fur on

DPs 1 and 2 and decreased motor activity, cold to touch and labored breathing on DP 2.
This rat was one of the smallest in this group at weaning, weighing only 28 g. All tissues
examined appeared normal at necropsy. This death was attributed to a failure to thrive
postweaning,

30 mg/kg/day dosage group

Rat 1549 was found dead on DP 8 before administration of the eighth daily dosage.
Clinical observations before death included decreased motor activity on DPs 2 and 3,
chromorhinorrhea on DPs 2 to 7, cold to touch on DPs 3 to 7 and urine-stained abdominal
fur on DPs 5 to 7. This rat was one of the smallest in this group at weaning, weighing
only 28 g and feed consumption was severely reduced on DPs 1 to 8. Al tissues
examined appeared normal at necropsy. This death was attributed to a failure to thrive
postweaning.

Rat 1559 was found dead on DP 6 before administration of the sixth daily dosage.
Clinical observations before death included urine-stained abdominal fur on DPs 3 to §
and cold to touch and emaciation on DP 5. This rat was one of the smallest in this group
at weaning, weighing only 22 g. All tissues examined appeared normal at necropsy. This
death was attributed to a failure to thrive postweaning,

Rat 1562 was found dead on the morning of DP 2. The rat was not administered the test
substance. No clinical observations, body weight or feed consumption values were
recorded. All tissues examined appeared normal at necropsy. No cause of death could be
determined.

Rat 1563 was found dead on the morning of DP 2. The rat was not administered the test
substance. No clinical observations, body weight or feed consumption values were
recorded. All tissues examined appeared normal at necropsy. No cause of death could be
determined.

Rat 1574 was found dead on DP 3, approximately one hour after the third daily dosage.
Clinical observations before death included cold to touch and urine-stained abdominal fur
on DPs 2 and 3. This rat was one of the smallest in this group at weaning, weighing only
23 g. All tissues examined appeared normal at necropsy. This death was attributed to a
failure to thrive postweaning.
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Rat 1575 was found dead on the morning of DP 3 before administration of the third daily
dosage. There were no adverse clinical observations before death. This rat was one of
the smallest in this group at weaning, weighing only 23 g. All tissues examined appeared
normal at necropsy. This death was attributed to a failure to thrive postweaning.

B.1.b. Clinical Observations

All clinical observations during the precohabitation, gestation and lactation periods were
considered unrelated to the test substance because: 1) the incidences were increased to
statistically significant levels; 2) the incidences were not dosage-dependent; and/or 3) the
observation occurred in only one to two female rats in any dosage group. These
observations included abdominal distention, urine-stained abdominal fur, cold to touch,
chromorhinorrhea, rales, tip of tail missing, scab on the head or back, localized alopecia
on the limbs, neck or head, decreased motor activity, emaciation, bent tail,
missing/broken and/or misaligned incisors, lacrimation, swollen eye, labored breathing,
soft or liquid feces, chromodacryorrhea, swollen ear, dehydration, annular constriction of
the tail, swollen head or snout, ptosis, mass in the right axilla and red perivaginal
substance.

A significant increase (p<0.01) in the incidence of red perivaginal substance in the
3 mg/kg/day dosage group during the lactation period was not considered treatment-
related because it was not dosage-dependent.

B.2. Body Weights and Body Weight Changes - F1 Generation Female Rats
(Figure 4; Summaries - Tables E2 through E7; Individual Data - Tables E27
through E29)

B.2.a. Precohabitation

Body weights and body weight gains during the precohabitation period were significantly
reduced (p<0.03 or p<0.01) by 30 mg/kg/day dosages of the test substance. Body weight
gain for the entire precohabitation period (DP 1 to precohabitation) was significantly
reduced (p<0.05). Within this period, body weight gains were significantly reduced
(p<0.01) on DPs 1 to 8 and 8 to 15. Body weights in this group were significantly
reduced (p<0.05 or p<0.01) on DPs 8, 15, 22, 29, 50, 57 and precohabitation.

Body weights and body weight gains during the precohabitation period were unaffected
by dosages of the test substance as high as 10 mg/kg/day. Body weight gains in the

1 mg/kg/day dosage group were significantly reduced (p<0.05 or p<0.01} on DPs | to 8
and 8 to 15 and in the 10 mg/kg/day dosage group were significantly reduced (p<0.01) on
DPs 8 t015. Body weights in the 1 mg/kg/day dosage group were also significantly
reduced (p=<0.05 or p<0.01) on DPs 8, 15, 22 and 29. These reductions in the 1 and

10 mg/kg/day dosage groups were not considered treatment-related because: 1) they
were not dosage-dependent; and 2) they did not persist.
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B.2.b. Gestation

Body weights during the gestation period were significantly reduced (p<0.05) in the
30 mg/kg/day dosage group on gestation days (DGs) 0, 7, 10 and 14, compared to the
control group.

Body weights and body weight gains during the gestation period were unaffected by
dosages of the test substance as high as 10 mg/kg/day.

B.2.c. Lactation

Body weights during the lactation period were significantly reduced (p<0.05 or p<0.01)
in the 30 mg/kg/day dosage group on lactation days (DLs) 5, 8, 11 and 15, compared to
the control group.

Body weights and body weight gains during the lactation period were unaffected by
dosages of the test substance as high as 10 mg/kg/day.

B.3. Absolute (g/day) and Relative (g/kg/day) Feed Consumption - F1 Generation
Female Rats (Summaries - Tables E8 through E13; Individual Data - Tables
E30 through E32)

Absolute (g/day) feed consumption values were significantly reduced (p<0.05 or p<0.01)
in the 30 mg/kg/day dosage group on DPs 1 to 8, 8 to 15 and 15 to 22 during the
precohabitation period, on DGs 7 to 10 during the gestation period and on DLs 1 to 15
during the lactation period. Relative (g/kg/day) feed consumption values were
comparable among the 0, 1, 3, 10 and 30 mg/kg/day dosage groups for the
precohabitation, gestation and lactation periods and did not differ statistically.

Absolute and relative feed consumption values during the precohabitation, gestation and
lactation periods were unaffected by dosages of the test substance as high as

10 mg/kg/day. Absolute feed consumption values were significantly reduced (p<0.01) in
the 1 mg/kg/day dosage group on DPs 1 to 8 and 8 to 15 during the precohabitation
period. These significant reductions in the absolute feed consumption in the 1 mg/kg/day
dosage group were considered unrelated to the test substance because they were not

. dosage dependent and did not persist.

B.4. Sexual Maturation - F1 Generation Female Rats (Sumnmary - Table E14;
Individual Data - Table E33)

The 30 mg/kg/day dosage group Il generation female rats had a small (approximately
1.7 days increase from the control group value), statistically significant (p<0.01) delay in
vaginal patency. The Testing Facility historical control average and range for this
parameter is 32.1 days and 30.1 to 34.0 days, respectively (42 studies; 1995 to 2000).
The average day when vaginal patency was evident in the 30 mg/kg/day dosage group
(36.6 days of age) significantly differed (p<0.01) from the control group value (34.9 days
of age). When this observation in the 30 mg/kg/day dosage group was covaried with the
significantly reduced (p<0.01) body weight at time of acquisition, to determine if the
significantly reduced body weights were a factor, the difference was still significant, but
at the p<0.05 level. When this observation in the 30 mg/kg/day dosage group was
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covaried with gestational age at time of acquisition, to determine if this group was
younger and more immature than the control group, there was no significant difference in
sexual maturation.

B.5. Estrous Cycling, Mating and Fertility - F1 Generation Female Rats
(Summary - Table E15; Individual Data - Table E34)

The average numbers of estrous stages per 21 days were significantly increased (p<0.01)
in the 30 mg/kg/day dosage group (4.7 versus 5.4 stages). The Testing Facility historical
control average and range for this parameter is 5.0 stages and 4.8 to 5.2 stages,
respectively (7 studies; 1992 to 2002). When this observation in the 30 mg/kg/day
dosage group was covaried with the day 64 body weight or age, the difference was still
significant, but at the p<0.05 level.

Evaluation of the number of rats with 6 or more consecutive days of diestrus or estrus and
estrous stages at sacrifice did not reveal any differences among the five dosage groups.

All mating and fertility parameters {(numbers of days in cohabitation, rats that mated,
fertility index, rats with confirmed mating dates during the first week of cohabitation and
rats pregnant per rats in cohabitation) were unaffected by dosages of the test substance as
high as 30 mg/kg/day.

B.6. Necropsy Observations - F1 Generation Female Rats (Summary - Table E16;
Individual Data - Table E35)

All necropsy observations for the F1 generation female rats were considered unrelated to
the test substance because: 1) the incidences were not dosage-dependent; and 2) the
observatton occurred in only one female rat in any dosage group. The observations
included a small spleen for a 0 mg/kg/day dosage group rat, a mass on the left lateral lobe
of the liver with adhesion of the caudate lobe for a 1 mg/kg/day dosage group rat; slight
dilation of the pelvis of both kidneys for a 3 mg/kg/day dosage group rat; moderate
dilation of the pelvis of the right kidney, thickened urinary bladder walls and moderate
dilation of both ureters with one calculi at the caudal end for a 30 mg/kg/day dosage
group rat. One rat in the 1 mg/kg/day dosage group that was found dead had distended
stomach and intestines with a depressed white area on the lungs, as previously described

B.7. Terminal Body Weights, Organ Weights and Ratios (%) of Organ Weights to
Terminal Body Weight and Brain Weight - F1 Generation Female Rats
(Summaries - Tables E17 through E19; Individual Data - Tables E36 and
E37) :

Terminal body weights of the F1 generation female rats were comparable among the five
dosage groups and did not differ significantly.

The absolute weight of the pituitary and the ratios of the pituitary weight to the terminal
body weight and to the brain weight were significantly (p<0.05 or p<0.01) decreased in
the 3 mg/kg/day and higher dosage groups, as compared to the control group values.
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The absolute weights of the brain, liver, kidneys, adrenals, spleen, thymus, ovaries and
uterus and the ratios of these organ weights to the terminal body weight and the brain
weight were unaffected by dosages of the test substance as high as 30 mg/kg/day.

Primordial follicle count for ten F1 generation female rats in the vehicle control and
30 mg/kg/day dosage groups were comparable and did not significantly differ.

B.8. Histopathology {APPENDIX K)

No treatment-related microscopic changes were observed in the reproductive organs of
any of the 10 female rats in the F1 generation selected for histopathologic evaluation that
had been given up to 30 mg/kg/day of the test substance. All microscopic changes
observed in the various organs and tissues were considered to have occurred
spontaneously and to be incidental and unrelated to treatment. There were a few
microscopic changes observed in rats designated as “reduced fertility”, but these changes
occurred spontaneously and were of the type that occur spontaneously in female rats of
the age and strain and were not compound-related.

B.9. Natural Delivery and Litter Data - F1 Generation Female Rats (Summaries -
Tables E20, E21 and E25 ; Individual Data - Tables E38 through E41 and
E45)

Pregnancy occurred in 28 to 29 rats in each dosage group. Natural delivery observations
were unaffected by dosages of the test substance as high as 30 mg/kg/day. Values for the
numbers of dams delivering litters, the duration of gestation, averages for implantation
sites per delivered litter, the gestation index (number of dams with one or more liveborn
pups/number of pregnant rats), the numbers of dams with stillbarn pups, dams with all
pups dying and liveborn and stillborn pups were comparable among the five dosage
groups and did not significantly differ.

The viability index (number of live pups on day 5 postweaning per number of liveborn
pups on day 1 postweaning) and lactation index (number of live pups on day 22
postweaning per number of live pups on day 5 postweaning) were comparable and did
not differ significantly.

The numbers of pups found dead or presumed cannibalized were significantly increased
(p<0.01) in the 3 and 10 mg/kg/day dosage groups on day ! of lactation. These increases
were not considered related to the test substance because: 1) they were not dosage-
dependent; and 2) they did not affect any other measures of pup viability (surviving pups
per litter, live litter size at weighing).

The number of pups surviving per litter, the percentage male pups, litter size and average
pup body weight per litter were comparable and did not differ significantly on DLs 1, 5,
8, 15 or 22 for any of the dosage groups when compared to the control group. Anogenital
distances measured for male and female pups on DLs 1 and 22 were comparable among
the five dosage groups and did not significantly differ.
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B.10. Clinical and Necropsy Observations - F2 Generation Pups (Summaries -
Tables E22 and E23 ; Individaal Data - Tables E42 and E43)

No clinical or necropsy observations were attributable to maternal dosages of the test
substance as high as 30 mg/kg/day because: 1) the incidences were not dosage-
dependent; and 2) the observation occurred in only one or two litters. These clinical
observations included cold to touch, absent tail or eye, tip of tail missing, scab on tail or
back, pale in appearance, abrasion at the base of the tail, mass on the mouth, abrasion on
the back or tail, emaciation, domed head, dehydration, tail bent or thread-like, no anal
opening present, ungroomed coat and no milk present in the stomach. Necropsy
observations were limited to no milk in stomach in pups that were found dead. In the
pups examined at necropsy on DL 22, dilated kidneys occurred in the 0 mg/kg/day (1 pup
in one litter), 1 mg/kg/day (1 pup in one litter) and 3 mg/kg/day (2 pups in 2 litters)
dosage groups and marked dilation of the third and lateral ventricles of the brain occurred
in the 10 mg/kg/day dosage group (1 pup in 1 litter).

B.11. F2 Generation Terminal Body Weights and Selected Organ Weights and
Ratios (%) of Organ Weights to Terminal Body Weights and Brain Weights -
(Table E24; Individual Data - Table E44)

F2 generation rats had comparable terminal body weights on DL 22; the values did not
significantly differ from the control group values.

Absolute weights of the brain, spleen and thymus and ratios of these organ weights to
terminal body weight and to brain weight were comparable among the five dosage groups
and did not significantly differ.

REFERENCES

1. U.S. Environmental Protection Agency (1998). Health Effects Test Guidelines;
Reproduction and Fertility Effects. Office of Prevention, Pesticides and Toxic
Substances (OPPTS) 870.3800, August, 1998.

2, U.S. Environmental Protection Agency (1997). Toxic Substances Control Act
(TSCA) Test Guidelines; Final Rule. Reproduction and Fertility Effects,
799.9380 (cross-referenced to OPPTS 870.3800). Federal Register, August 13,
1997,

3. U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and
Rodenticide Act/Toxic Substances Control Act (FIFRA/TSCA); Good Laboratory
Practice Standards; Final Rule. 40 CFR Part 160/Part 702.

4, Organisation for Economic Co-operation and Development (1998). The Revised
OECD Principles of Good Laboratory Practices [C(97)186/Final].

Page 68



10.

I1.

12.

13.

14.

15.

ARGUS 418-020

Christian, M.S. and Voytck, P.E. (1982). In Vivo Reproductive and Mutagenicity
Tests. Environmental Protection Agency, Washington, D.C. National Technical
Information Service, U.S. Department of Commerce, Springfield, VA 22161.

Christian, M.S. (1984). Reproductive toxicity and teratology evaluations of
naltrexone (Proceedings of Naltrexone Symposium, New York Academy of
Sciences, November 7, 1983), I. Clin. Psychiat. 45(9):7-10.

Lang, P.L. (1988). Embryo and Fetal Developmental Toxicity (Teratology)
Control Data in the Charles River Crl:CD®BR Rat. Charles River Laboratories,
Inc., Wilmington, MA 01887-0630. (Data base provided by Argus Research
Laboratories, Inc.)

Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.

Snedecor, G.W. and Cochran, W.G. (1967). Variance test for homogeneity of the
binomial distribution. Statistical Methods, 6th Edition, Towa State University
Press, Ames, pp. 240-241.

Sokal, R.R. and Rohlf, F.J. (1969). Bartlett's test of homogeneity of variances.
Biometry, W.H. Freeman and Co., San Francisco, pp. 370-371.

Snedecor, G.W. and Cochran, W.G. (1967). Analysis of Variance. Statistical
Methods, 6th Edition, lowa State University Press, Ames, pp. 258-275.

Dunnett, C.W. (1955). A multiple comparison procedure for comparing several
treatments with a control. J. Amer. Stat. Assoc. 50:1096-1121.

Sokal, R.R. and Rohlf, F.J. (1969). Kruskal-Wallis Test. Biometry,

W.H. Freeman and Co., San Francisco, pp. 388-389.

Siegel, S. (1956). Nonparametric Statistics for the Behavioral Sciences,
McGraw-Hill, New York, pp. 96-104.

Dunn, O.J. (1964). Multiple comparisons using rank sums. Technometrics
6(3):241-252.

Page 69



ARGUS 413-020

APPENDIX A

REPORT FIGURES

Page 70



ARGUS 418-020

wybiam Apoq feulus] ‘o
"UONBSIEYCD JOYB DapI00as SMN[BA IS4 'q

‘UCHEIqBYCO BI0J8G PBPIOIE) BN[EA ISE "B

AVO/OMAN OF
—

AVO/OMADN O
—y

AVO/OWON £

AVAAEDIOW L
—8—

AYQEM/OW 0
—a—

AQNLS 40 AVQ

2 80l &6 <6 n_n_mm mn_uh v_o h_m Q_m m_w m_m m_w g2 gl m _w

0ol

— 00Z

— Q0g

|
9) LHOIIM

L anbig
S1vd JTVIN NOILVHINTD d

S1HODIAM AQOd

(982891 ‘HIANNN AONLS SHOSNOJS) S1vH NI (0ddY)

oog

ALYONYLIOOHONTIHId WNINOWINY 4O AQNLS NOILONAOHYAY (NOILYHINID HAd HILHT ING) NOLLYHANID-OML (30vAYD) WHO 020-8LF 1000L0H

Page 71



ARGUS 418-020

"UCEIRYOO S10j30 pApIoos] SN[BA J8BY ‘B |

NOILV.LOV1 40 AVQ NOILVYL1S3H 40 Avd AQNLS 40 AVJ

22 SE 1L 8 § 2 8L #L O 2 O BOL b9 2S5 05 EF 98 62 TT S 8 1
s o BN N S S 0 M S S s B S O OO D S S

0059+ |

AVTON/ON 08

—=

AVOIOM/ON OL

—

AVQ/OYON E

——

AVA/SHON |

—m—

AVO/N/OW 0

——

Z ainbi4
S1vd ITVINId NOILYHINTD d
S1HHDIIM AQOd

{o'8889-1 HIFWNN AONLES SHOSNOLS) SLVH Ni (03dY)
31 YONY.LICOHOMNTdH3d WNINOWNY 40 AQNLS NOILINAOYIY (NOILYHANID H3d HI L1 ING) NOILYHINIS-OML (FOYAVD) T¥HO :020-8+F 100CLOHd

Page 72



ARGUS 418-020

ONINVIMLSOd AVd

gLl 901 466 e 0L 9 25 0g er 9c 62 zz =18 g b
“Uolelgqeyo Jaye f _ _ _ _ _ _ ! l | | | | | | | 0
pepioas) enpea Axsam sl 'qQ |
WBias Apoq uoneligeyoosid e
10705 = |
. Qo1
$005d
(Avamoxweow) os - 002
—
{Ava/enon) o)
m - - 00E
(Ava/oMOm &
e — oov
(VOO | B
%
— 008
(AVTaM/am 0
e B
] - 008

¢ ainbi4
S1vd 3TVIA NOILYHINTD L4
S1HDIIM AdOd

(9°'6889-L ‘HIGWNN ACNLS SHOSNOLS) SLvd NI (044Y)
3LYONYLOCOHONTZHAd WNINOWIWY 40 AQNLS NOELDNAOHdAY (NOILYHINID H3d 531111 INO) NOILLYHINID-OML (3HVAYD! TvHO 020-8LF 109010

(9) 1HDIAM
Page 73



ARGUS 418-020

Wbiem Apoq uopelqeyosary B

10°05d =
$005d =

AV} o8
—=—

(Ava/mos/on) ok

—-

(AYQ/OMON) €

+

(AVO/OMON) |

%

(AVT/OMON) O

NOILVLOVT 40 AVQ

(44
-

m_n

NOILV1S39 40 AVd

_._N

w__.

w__.

o__.

F
|

a
|

ONINYIMLSOd AVd
e 3 05 ey 8 6z 2T g

= 00g

B) IHDIaM

— o0g ™~

— 00¥

ALVONY.LO0OHONT4HId WAHNCIWAY 40 AQNLS NOILONAOHIY (NOILYHINTD H3d HI1 17 INO) NOILYHINID-OML

 2inbiy
S1VH FTVINTH NOILYHIANTD |4

S1HDIIM AdOd

(968801 HIFWNN AONLS SHOSNOJS) m»«m NI ¢o“_n_$

005

JOYAYQ) IvdO 080-81F 70001004

Page 74



ARGUS 418-020

APPENDIX B

REPORT TABLES - P GENERATION MALE RATS

Page 75



ARGUS 418-020

{10 p>d} sulea I duoIn Y3 WOITT WRISFITP ATIUERTITUBTES  +»

*Apniis IO 6% Aep UO PSOTITAORE DUDGTION SBM ZCLET I8N

"HOLIIVAMESEC HLIIM SIVH A0 JAdWON/SNOTIVANHSEO 40 HEEWON TYIOL = N/N

TAN0¥D ¥AEJ CENTHYXA SIVE 40 WELRAN/ (SIv¥E X SA¥d) = EONEQIONI SISISS0d WOANIXYH

"ENOIIVANAGHEQ HITM SI¥VE JO YIEIWIN HHI OL CHLOTULSHY HdEM YIVO ROLLYAMESHO TUIINITLI A0 SHSATYNY TVOLLSIIVLS

T /9 o /0 o /o o /o o /0 SETLINIYIXT TV
et /1 0 Jo o /o 0o /o o Jo ALTATIOY HOJOW QESVEUDHC
T /5 T /1T z /pZl z /st 0 /o VHHHOANOAONOEHD
T /1T T /&1 Z  /DET z [fes o /jo TENOITYS IH
o fo z /9t z /89 ¥ /ot T Jeot NEAQRH/ONISS I
T /1T z /st £ /Jest ¥ /s T /91 TYIOL ! SEOSIONT
ez /9 o /o o /0 g fo o /o HOOOL O Qoo
z /s o /o o /0 o /0 o /o HINYLSHENS TYSYNTEEd ¥y ¥0 ¥y qaTdg
®Z fFE o /o o /0 [ ] 0 /o HOTINTOYHA
»2€  /JTT 0o /o o /0 0 /o o /0 IY¥0D TEHOOEONND
2xaf  JECT D /o o /0 0o Jo o /o ¥Na THNINOIEY TEANIWLS-HENTEN
¢ /0 o /0 o /o T /s o /o avHH
xx&  JTFT =T /8¢ 4t /P8 =xT /85 8 /96¢F SEWIT
+x€  /TPT I /8% PYS A 2 *xZT [£9 8 /96¢ TYIOL :¥IDEAJOTY LI TEIOT
£ /v £ /It z /€ 8 JI1 L /LT SEDHA JINOIT 40 1405
Byx¥ /OE ¢ Jo o /0 o /o 0 /o NOTIVaaARET
8 Jig g /st L /[az z Jjot z /e VERIONTHIONOEHD
BT 0 o o 0 QEDTATIDYS dNAETAOH
DE FBLTE 0e /o¥zE DE /OFPEE DE /OFTE 0t /O¥EE HONEQIDNT E19I550d HOWINYH
......... e er e ooy amwsoa
A AT III IT I ano¥s FoSoa

SL¥Y HTVW NOTIVHANED d - KEVWWNS - SNOTIIVANISHD TYOINIID (T Fo5¥d)} 14 TIgYl

{9°6883-1 ‘YHEWON XNLS $.¥0SN045) SIvVE NI (QAdY)
ELYONVIOOOHONTATRS WOTNOWWY 40 ATLLS NOTIDNACHdHEY (HOILVMANTD ¥¥d YEILIT HNO) HOLIVMENAS-OMI (ADVAYD) TYE0  020-8T1F TODOILONI

Page 76



ARGUS 418-020

o /o 0 /o
o /o 0o /o
o /0 0 /o
o /o 0 Jo
o /o 1 /11
T /T o /o
T /e o /o
T /2 o /o
T /9 o /o
BT 0
Of /BLIE 0e /0%Eg
gt 0T
A AT

BIVONYLOOOWOLTddHd  MILTNOWAY

¢ Jo o /0
0o Jo T /T
0o /o T /v
%2 /8 x¥ /9P
o /o g /s8¢
o /0 o /o
o /o ¢ /o
o /o e /0
o /o ¢ /o
0 0
0€ f0%ZE 0g /0¥ze
£ T
I II

‘(to-o>d) enrea I dnozn oy} WOIJ JUSISIITP ATIUESITITUSTS
“(s070>d) enrea T dnoin syl WOIF JULISFITR ATIUESTFIUBTS &
‘Yoedq 1o qurTEaog Jyubta 'pEST ‘UIincow ‘SE0u 8yl UuC pIjEsoT D

‘grederoy TIOQ UC PIIRHOT g

“ApniE O oF AFp UC PITITIOES PUATION Sem ZLLLT 1Ed B

‘NOLIVAASSE0 HLIM SIvd 40 dSEHWON/SHOTIIVANASHO S0 ¥EGHAN TYIOL = N/N
'dA0ND ¥4 QENIWYXE SIVd J0 WEEWAN/ (SIS X SAYA) = SONAJIONI ST9ISS0d WOWIXYH
'SHOTIVARHESHO HITM SIVE A0 SFHHAN FHL 0L JIIITULSEd Sd8M YIVI NOIINAMESHO TWIINITD 40 SHEHSATYVHY T¥oILSLLIYLS

T /sT

o Jo

9 /o

o0 /0

o0 /0
g

0t /owzZe

NOTIVZITYOOA

HONWLEANS dFd  fSINHG

NOISYHEY eWITEI0d LHOIY

2 g¥8

HETIOMS 5dUv¥E HIOH ¥0 IHDIY

SUTYE

S0 LMNYOS

SAHA OM

q ¥nd NO EONVISENS dad ‘JETda

MIOTATHOWVS dHOTTHON

HONECIONI HEI12I5504 WOWIXYH

(E¥a/ON /W) HIVS0Q
dO0ED NS0T

SIVE ATYH MOILVIANAS 4 - KdE9WWNS - SHNOLLYAMESHEO TY¥SINITID  :{Z EBOvd) 19 HIg¥L

{9 6889-L

PHEEWON ANLE S YO0SKOAS) SIVWE NI (0449}
d0 AQOLS NOILONAOUdEY (NOILVEANTD ¥ad {EILIT HNO) NOILVIENED-OML (HOWAYD) TWHO :0E0-8T% TODOIOUd

Page 77



ARGUS 418-020

*{10-0>d} enfea I duoaD IYI WOIF JURIIFFTP ATIUESTITUBTS  »»

c{s0'o>d) sniea 1 dnoxd YT WOXT IULASIITP ATINROTITUBTS »

*ApNas 3o 5§ Avp U0 PoOTITAOSEE PUNTICW EBX USTUHA ‘ZELET IB1 IO0F SONTEA SSPUIDOXE "®
CHOWUEAY SENTYA 40 dHEWON = [ ]

AMINLE A0 A¥a = AWd

«*m.mMﬁMNmewm 36" FF F T FETV *€£"BE ¥ 6°65F 8 LE ¥ T°98F ¥ Zt ¥ 6LEE QO SFHYERN $9  AWd
t«o.thMNmMmmm #3686 EF ¥ $°IEF #6°9E ¥ B vPE 8'EE F 0899 6'82 T 6°59% ‘d STHVIEN FA-T A (uf
«*H‘mMﬁMNPMﬂwm x+0 6E F T ¥0F *Z"FE F L7 SE¥ ST og ¥ LTEPF L7982 F L°8%F “a" SFNVEKR 05 A¥a
=x8° 5% F £792¢ ¥#S°LE T T FEE 9°ZE ¥ 0°LOF ¥°82 F 0°LTE 2'S¢ ¥ 0°¥%eh Q" SFHVEN £F A¥C
»+Z°5C F £7TIC xx6"TE F +7£9¢€ 07T F £ %8¢ $°52 F 97 T0F% 8'TZ F 9°Let *q° SFNVENR 9f  A¥d
xx6°62 F 6 00€ xe¥ LE F ' SFE 6'€Z F £7g9¢ 9°TZ F 9°9LF 0°6T F 6'0LE ‘QC 8THYEAN 62  AYd
=+£°9Z F 6°9¥8E +29°ET F 8'9TE 0°9T F 8'%Ee 8°9T ¥ 6 0%E Z°9T ¥ T°BEE " STNYHN TZ  AYQ
¥#0"8T * ¥°85C ##l"FT ¥ ¥ ZHZ LTOT ¥ T-S6C TZT + T LET 6°8T F L 96T '’ SFNTAN ST A%d
#+0°LT F £ T1Z #0T F T 8fC ¥'8 T L's¥z ¥'0T ¥ 9 ¢ebE P 2L F 8 2¥Z O SFINTHN 8 iv¥a
Z°L F 9Ll FANANEE I A VA | L' F 678LT 9'L F L'08T €L F 08T "I SFNYAN T RYQ
{2) IHDIHEM Ad0E
33 0¢g og € 0¢ N JELSHL SIvd
......... e et e o T eayeyen mewsoa
A AL IIT Ix I dnoED EOVScd

SIVE HTVW NOILYMENAD 4 - AUYNWIS - SIHOIEM AdQod (T =EIVd) £d ATEWL

{9°6889-L MEIWAN AOQNLS S§,d0SN0O4S) SIVE NI {0Jd¥!}
ELFONYLO00IONTIdEd WOINOWWY 40 AMLLS NOLLONAQAdEA (NOTIVEINES ¥id YEILIT HNO) HOLIVHHNAD-OML (H5VAYD) TVE0  0Z0-8TF TO20LO0UEd

Page 78



ARGUS 418-020

{10 0>d) snrea I dnoas YUY WOIJ JULASIITP ATIUEITITUBTE =

-{s0-0>d) onyea T dnoIip SY3 wWOII IUAIIFITP ATIURITITUBTS
CApN3E 3O 0T ©3 90T Aep 239M £301 SUI USUM PopIodaI oXam sjubTes Apog TeUTWISI P
TUQTIEJTRYCD I93JF PePIoDEI an[eaA ISITd 0
TUGTIRITRICD SIOFS POPIAODSI SN[RA ASeT ‘g
ApNis Jo ¥ AFD U0 peOTITIOES DUNGTIICW S£BM USTIM ‘FLAET IBI IO EoNTBaA S3pnToxy v
AQOLS IC XY = AVA

T %2 F 8'T¢F ++6°E5 F 0°CTS x+E°L¥ T LUTFS 9°Lh F E°GLS 0°0%F ¥ L'08S Q- STNYEN P IHSTAM Ad09

TYNIWIZL
*x6'Z9 T €T ++b %S F B5'P0OS #4Z"9F F 8- fE€5 Z°S5% ¥ E£7899 L76€ F §°5L5 '@ STHYEN 90T hﬁd
»EF9 F 29I *+0'€5 F B'S69 »S° LY F 37128 € %F F 17559 g 4€ F T°19S *a STNYEN 66  AWd
xxZ°6% F 57007 ++«0°25 F ET6LE w4l FF F L7008 T'€% ¥ 9IS T°LE ¥ B EFS “a SFNYEE g6 - ANd
#+¥ ¥ T 6°68¢ +2Z°6% F £°89% +£°CF T 8 S6F CEF + §°8zs L %€ * £°8Z5 *q°SFNYEH 288 XYA
=20°FS F 0°GLE ++2°9% F T FFT +Z EF F FOLF g'8f ¥ 0°86% g ee F 1-T0S TA" STNYAN qoL  A¥Q

(9) IHOIEM AdOd

©EZ 0g o€ o€ 0E N SHSATENY NI OEAnTINI
ot o€ o€ o¢ 0E N QILSEL SIVE
(152 0T £ T 0 {AYT/OM/DH) HOWSOT
A AT 11X II I dNO¥S ASYSQT

S1¥d ATVW NOILVYANED 4 - ASVWWNS - SIHDIAM AQOg9 : {2 d€9%¥d) £d dTENL

{9°6889-L MIEWON AONLS 5.80SNQAS) SI¥E NI (0Od4dY)
HIVONVILIQOUONTASAE WAINOWWY 40 AMILS NOILONUCUdEN (HOILVEANAD ¥Hd WHLLIT HNO) NOIILVEANAS-OMI (IDYAYD) 'T¥E0  :0T0-8T1% TOSOLOEd

Page 79



ARGUS 418-020

{10 0rd) shrea 1 dnoxn SY) WOIT AUSISIITP ATIUERTITUBTS  wx

“{50°0>d) =nTea I dneIxn 9yl WOXT IUSIIIITP ATIUBOTITUBTS =
*Apnas Jo §F ARp UC PRITITASES PUNGTICOW SEM WITU# ‘ZELET 3B I0] SanTea Sopnisxg "B
CHSVIEAY SHNTYA J0 HHEHNN = [ ]

AQNLS d0 SA¥I = SAVQ

....... etz 1 T
»x9°6 T g'a+ #0'9 ¥ 9'gT+ 0L F OISTH 39 F 18T+ T4 T 6'LT+ T4 SFNYER 79 - LS SAYA
h.vwﬁmmmﬁhﬁ+ 8L F BLT+ £'8 F T 6T+ €8 F £'8I+ F'9 T £ 1T+ Q" STNYEN LS - 0% SAYQ
**m.mwﬁmmhﬁoﬁ+ «8°6 F 0°0T+ «32°G F LTBT+ 0'8 ¥ L'zE+ B'S F L ¥T+ d " STNYEH 05 - £% SAVQ
xxL7 89 F QBT+ z'6 F LroTt L6 F L'gE+ g'§ F s wg+ 9'9 F Fr9gt Ta" SFNYHW £F - 9¢€ SAWQ
xS 0T F #°TT+ #x0°9 F €8T+ «¥2°9 F 0°TIZ+ £'g % 0rsgt 0'L F L9E+ - STNTIN 9¢ - 6% SAVQ
¥sG'ST ¥ 09T+ L8 F ogoge+ L'0T F g e+ 2L ¥ g°Gg+ 6L F LEE+ - STNTEN 6T - TZ SANQ
*+8'LT F § 52+ 9" 2T F ¥ %g+ 5°6 F ggct 6'L T BER+ T°8 F STt Q" STNTHW ZZ - ST 8aNQ
80T F T 8%+ +x0°0T F £ %%+ 8L F vt 0'8 ¥ g-gg+ S°ZT ¥ 67 €5+ fUC SFNTHN ST - 8 SA¥U
x40 LT F L7 ZE+ '3 F Lrgs+ #6°F F BTG9+ L% F 0Est €L F 6°T9+ ‘O SFHYAN g - T 5X¥a

(9} HONVHD IHOTHEM A00d

0E 0g o€ 433 og N CELSHL SIY¥d

......... e ov e ey yom) mowsoa

A AL III II I 400ds ZOVS0a

SIV ZITVH NOLLVYENED 4 - XAVWNAS - SESNYED IHOIEM AQO"E ({1 HOVd} £ STHYL

{976883-1 ‘UHEWAN XAOIS §,90SNOdS} SIVH NI (0dd¥)
HIVONYLIOOUON TATEd HOINOWWY 40 A00LS NOILIAJOWdHE (NOILVEENAD ¥4 SHILIT GN0) NOIIVYANES-OMI (HOY¥AYD) THd0 0Z0-8TF% "IOJ0L0ud

Page 80



ARGUS 418-020

“({To-0>d) enlea I dnolsn ayl WOAY WSISIITP ATIUESTITUBTIS  «»

*{sot0>d) snlea I dnoap eyl woxI IUSISIITE ATIURDTITUDTS  «

*Apras 7o 60T o3 90T Lep 2324 E3BI A USUR PIPICHAI alsa SuBTam Apog TeUTWIS] P
TUSTIRITYENOD I93JE EOPICDSI anjes 38ITd D
TUOTIETRYUCH I0TS PIPICIDI Sles j38eT g

"ApTiE 3O 9% ARP UC PIOTITIONS PUNYTAOW Sem UDTUM °‘ZELCT I8I I0J SonTHA E9PNIOXKE - ®
AOOLS A0 (S)AYU = (8)A¥d

ref'29 F¥'LSTH *%9°Z5 FG pLet xel ' LE FBITOELH L SF FL PECH 0LE TB E6EYF 'O STHVEN P NOILIWNIWEEL
- T ANd

+»x5°'T5 F0'5%C+ *xT ES ¥9 9ZE+ *x9° 9% T6 ESE+ ¥ EP FLrrget 879t 9 PELF *Q SFHNYHEW 80T- T GSE¥a
£°TT F L6+ T'6 ¥ 176+ 00T ¥ £ 21+ 1 F T eT+ T2 F ¥ PIt " STNVEW 30T- 66 SAYWQ
§°9T F LTEL+ L9 F 5°ST+ 9L F & FI+ s'g ¥ 9reT+ g's F grir+ O STHYEH 66 - €6 SAWd
8T F ¢ TITH L4 ¥ STTTH+ *8'9 F 60T+ ¥'s ¥ grEI+ F-L F 5T ST+ 'O STHYER €6 -058 BAWU
#+Z°£9 T9 96T+ #x8'PF T G9z+ «T €% ¥57062+ € LE FETLTES 80t Tz QgL+ 'O STHVER qoL - T FAWT
g8'6 F ¥i+ 0'4 F T 0T+ L70T F 97 0T+ B'O0T ¥ 6 TT+ L FoEgUert O SFHYEN QoL - ¥9 SAVd

(D} HONVHD IHOTAM AQOd

BEZ - Dg o€ 0t 0t N SHSATYNY NI OIQiIIONI
0g [} 0t 0t uE N JaLSAL SIYd
0g 0T E T 0 {AVO/oM/0W) A9¥S0a
A AT ITT II I dNCED Ao¥soa

SIVE YW NOLLWHANAD 4 - AUVMWOS - SHONVHD IHOIAM AIOE (T H9%¥d) ed  d1dYL

(976895-1 YHAWIN AONLS S.¥903NO4S) SINE NI {(0dd¥)
SLVONYLIOOIONTINEd ROINOWWY 40 AAOLS NOILOOAOVdAN (NOIIWHANED ¥Hd ¥AILIT ENO) HOIIVMANAD-OMI (EOVAYD) TY¥0  0Z0-81%F 'TODOLOHEd

Page 81



ARGUS 418-020

{10 0>d) entea T dnozn sUY3 WOIF JUBISIITP ATITEOTITHULTS  »x

‘UCTIRITIRYes I93IR pepIoonal anTea 1831td ‘P

‘UCTIRITEUOD SI0I] PIpIoORT INTRA I8RT D

“Apnag 3o g% ARp UQ PROTITICRS PUNGTIOW S©m YOTUYM ‘ZELET IBI XO03 SInTes soSpuoxy g
“sbeTTTds yITR PRIRTOONSE SI8M JRUY] SONTRA S2DUTOXT B

QHOVIEAY SHOTYA 40 dagWnN = [ ]

AONES A0 SAVI = SAVQ

qisz 1 e[sg ] ez ] 26z ]
«+2'2 T t-sz 8'¢ ¥ 1'8z2 Z2°¢Z ¥ 1°8% g'T F g8z 9T F ¢'8¢ *A STHNYEN 90T- T SAVd
qlse 1 e8] e[Lz ] vlsz ]
#x2'E  F 8'sz 8t ¥ z-8t Lt°z F L 8T F'z ¥ g6 't F e'sc ‘4 STHYEHR 90T- 66 SAVA
qlez 1
+40'€ ¥ 9°89¢ 8't ¥ 6'8C Z ¢ ¥ 1762 8'z ¥ T'aL ¥ T 0°62T T STHRYEN 66 - & SAYQ
glez 1 e[se }
sxe’s T g792 6'¢ F g'6¢ o't T r'ez Tt ¥ 8'6¢C ¥'ZT F 66T *qTSFRYAW g6 -P5S8 SAWd
qlez 1 Bz ] ' (52 ] Bl6Z ] elgz ]
x+Z2'%Z F 9°4¢ L'z F 6'Le 0"z ¥ 1°82 8T F 18 $'T  F 6°LT T STHNYAN 004 - T SA¥A
qlsz ] elgg ] 2[9g 1] e{sZ ] elgz ]
«+2°€ F 8°SZ g'f F §'8F 0'F T £'6T 8¢ ¥ €62 T'Z F grez *@STNYAN 20L - ¥9 SAWA
qfisz 1
«#9°€ ¥ T'LE S°E F 5°6Z 57 € T ¥e6z $'¢ T 66T £°¢€ F B 6E T SFNYER P8 - LS CAYC
qfsz 1 elsz 1]
x+6°Z F g9z PE T E'6E 6°¢ T ¥ 6% o' ¥ 9'g2 8'T F P'6T ‘I SFNYEM LS5 - 05 SE¥Q
qa'egz ] eige ] ®[6T ] e[5T 1]
x25'2 F g oz $'€  F L BL L% F ¥s8T ¥'Z ¥ 9°8F 6'T *+ L°82Z " STHYEH 05 - tF SAYQ
*%0'S F '8¢ B E ¥ 5°8Z L'z F ¥'st E'E F £°8E T’z F g£Ugg ‘I S¥NYEN €% - 9t SAVd
e[gg ] el6Z ]
«x3'2 T ¥'6zZ 't ¥ ¥'BC 8"z ¥ 1'8% 1'e F z's8e 6T F gLt T STHYENW 9€ ~ 6E SAvVa
ez ]
xxL' T ¥ 097 't ¥ s'ge 9 ¥ g gz 2'2  F 9'8c 6T F 0°8z "q SHHYEH 62 - EZ SAYd
9% F L°9F 't F &'82 vz ¥ 98¢ £'e T 8782 9'tT F 4°82 ‘0 STNEIW ZZ - ST SAv¥d
e[8T ]
¥'2€ F I°S%T z°2 ¥ uLrsz z°z F 19z g'T F tsg z'e ¥ g9'9g ‘O STNYERN ST - 8 Siva
26z ]
P * 56T T ¥ oree z°1 ¥ 6°¢€Z £°T ¥ 6T 9T F 8'f¢ ‘0 STNYER 8 - T SAYQ
{(ANQ/D) NOIIJWASNOD ORI
¢ 0e (1} 0E 0g b QALIFEL SI¥d
or 0T £ 1 0 {Ava/oa/on) Zovs0q
A AT TII iI I dO0¥S EOVSod

SIVY EMYM NOILVHENED Jd - XAVHWWAIS - {A¥Q/D) SHNTYA NOILJWASNGD afzZd ILOTOSEY (T #9vd) #d  &Tav¥l

{9°6885-1 UAAWNN ACQLLS S.d0SNQOAS) SI¥d NI {Qdd¥)
HIYONYIDOOHONTAFEd WOINOWWNY 40 AMNLS NOIIDNUOY4EY (NOILVMENSTD ¥Ad YALIIT ENO) NOILVYANAS-OMI (HOWAVD) T¥E0  0Z0-STF TOD0L0uEd

Page 82



ARGUS 418-020

‘({10 0>d) enrea I dnoxp syl woxF JUSADFFITP ATIURDTITUBIS s
‘(5o o) entea I dnoin Y WOIF JUSISIIIP ATIURSTITUBTS  +
TUCTIEITOEYOD I23JE papIonal snTea J8ATd P
THOTIBITARUOS DI0I PIPIOIDI IN[BA JEET "D
“Apnas 10 §% APp ©O PSOTITINEE PUNQTION Ses TOTUM 'ZTELET IBI I0T S9NTRA SIpnTaxT g
‘afe171ds Y1TM PEJEIDOSSE 2194 JB(Y] ESNTEA =IPNTOXT B
QIOVIAAY SHOTYA A0 gagHiON = [ )
AOLS 40 SAYI = ZAYd

glez ] ®leg ] elrz ] e[&g |
+x£°9 T 9°LL %% F o8°ZL »2£°% T ZL'69 9'¢ ¥ 399 ¥'¢ T §°99 T STNYEN 90T- T BANU
qlez 1 262 1] elrz ] e[sg |
«»8'TT ¥+ §'T9 «e6'% ¥ 9'9% *30°'% F L°FS v'eE Foozg 8°Z ¥ 670§ @ SFNYER 90T~ 66 SAVO
T[T 1]
«55'0T ¥ §'99 55" 5 ¥ €769 x¥8'F ¥ L"9%§ 2 4 T grgs L2 T ozs ‘O S FNYERN 66 - 26 SAVa
g6z ] elet 1 .
«+¥°CT F 9799 «+£°9 F %°g9 xxt'% F FT89 g's ¥ 6°'5% s'¢  F o4vss ' STNYAR ZE -pPsg SIVD
qlez } el&z ] efag ] elsz | elgz ]
#x3°9 F 8°%8 xxl'% F 5708 L% F T4 L't F LURL 22 F L'EL ‘Q* SFNYEN 204 - T SAWd
qlse ] el6Z ] efaz ] elgz ) el6Z )
«¥6°9 F 0'0L «¥C L ¥ 07589 P T ¥ e9 9's ¥ g'65§ ¥z  F 1I°LS ‘@ STNVAR o0L - 9 SAWA
q62 1
«x0°L  F 8%L «%8°% T 17698 «IT'L F 2°99 0% ¥ L'E9 T ¥ 778 O STNYENW $9 - L5 SAVQ
q{sZ 1} elez 1
sx¥"L  F LT9L +x8°5 F LT0L x5'S  F 9'L9 T'9 F 9°%¥9 6z F0¥s " SFNYEN LG - 05 SXVA
q’‘e[gg 1 e[gz ] 26z ] el6z ]
«%9°L F L°BL sxl"t  F ¥CL z's  F g7g3 L'% F e£'s9 L'E ¥ 099 O 3FHYER 05 - €% SAYQ
%8 FT T 0 6L +28° 9 F oET94 £ F oLt T'S ¥ z'89 9°E ¥ 063 “q SFTHYEN £% - 9 SANQ
e[gg ] elgg }
#+2°9 F 2°¢8 «¥7'9 ¥ 0°0B *9°% F ¥ 6L ¥rg F o6'1IL e ¥ ¥ 2L 1" SFNVAR 9¢ - 6% BAva
26T ]
«x5°8 F 0°68 »28'G T LGB 'S F 8708 s°%¥ F 9"6L g'¢ ¥ g'sL ‘Q’ SFNYEN 62 - TZ SAVA
+x£°ST F &6°L6 «sP'L  F E2795 ¥'g T L 08 L9  F 2706 ¢'F F 9706 @ STV TT - 4T Savd
Elgz }
#x6"0T F T 00T F's T 5°85 8'L  F L9 59 Fegie £'0T ¥ g°86 ‘d* SENVAR ST - 8 SAWg
elsg ]
##8°PT F 8°66 9's ¥ 9°QTT ¥F F ZTZIT 04 F §'2It L8 F it ‘QC STHVER 8 - T BSivad
{A¥d/9M/D) NOILAHASNGD JIEA
0t DE ot ['F 0¢ N AZ159l SIWd
133 0T £ T 0 (A%a,/oM/oH) FO¥S0T
A AL T1T II T dNCED FDVS0Q

SIVE TIVW NOILYYENED d - XG¥WHOS - {AYQ/9d/9) SENTYA NOILIAWISNOD Ja9d FATIWIEd (T HO¥d) S6 FIdvl

{976889-1 YEHWON ATOLS §.¥OSNOJS) SIWY NI (044%}
JINONTLOOOYONTAIAd WATHOWWY J0 AALS ROTLIOOOMAEY (NOTIVJANID J3d €HILIT ENG) NHOLLYYHINHEO-QMI (FJVAVD) T¥E0 :DE0-8TF TODOIOH4

Page 83



ARGUS 418-020

' (50°0>d) enifes I dnoap syl WoIF UAIIITP ATIvesTITubrs

‘ajep BuTijew pawiTIucs B {IT&4 BIRI 0] PeIRTIIesd R

‘pa3euw Jeq3 siex o Jscunu/satourubead Jo asqumN g

‘eleW 00 PP 3yl §3el pue @iep Bullew PSWATIUCS € UITM E3BI O PIIoTAISIY e
QEOTHHAY SHNTEA A0 SEdWON = [ ]

{9 96 ) (L 96 ) {0°00T) {t g6 } {9°56 } (%)
gz /st ot /62 0E /0€E 67 /L2 6z /Be N/X NOTIVLIFVHOD
NI 5Ivd/LNYNDEME SIVY
{e'o Jo {o"o0 Jo {(?°c J1 {o'0 Jjo {62 )z (3N ¥1-8 SAYQ
{0'00T)8E (0" 00T)LE {9796 )8t {0°00T) 6T {1"t6 }LE (3N L-T BXNC
o DNILYN SIN™
gz LZ (34 6 34 H SEINT DNTIVH
QHNIIANGD HLIM SIVH
(996 ) {(0°00T} {o 00T} {1°€6 ) {9796 ) (%)
62 /BC 6E /6E 0g /o€ &Z /iT 62 /8z N/N o XAANT ZLITILEES
(0" OOT)}6Z (L°96 }é&C {0°00T)0F {0"00T)EE {o-0oT)62 {31 JHEYH LYHL SIvd
8z ] [ez ] 6z 1 _ _ _
T + 9°C 7T O+ 1°¢g LT *t ¥¢ 22T ¥ 6T 9'z + £°¢ 0" SHNTEN e NOTINLIGWHOD NI SAYQ
62 0t 0f 14 6T N NOTIRLIEYHOD NI SIvd
g 0T 3 T 0 (A¥Q/DN/DH) HOVSOO
A AT III II I dNO¥S FOVS0T

SI¥Y HIYH HOILVEENHED 4 - ASYWWIS - ALTILIAEA NV ONIIVW (T JE¥d) 99 STEVL

(9'6865-1 ‘YAMHON KALLS 5,40SNOS) SIVE NI (Qddd)
AIVONTLODOHON AN HES WOTNOWNY 40 AWLLE NOLLONAOWdHE (NOILWHIANAD ¥3d YELLIT HNQ) NOIIVUEANAD-OML (FEOVAVD) MWH0  :020-8TF FI0D0QLONA

Page 84






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































