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SUMMARY

7-3351, suspended in corn oil at concentrations intended to

deliver 1, 5, 10, or 20 mg/kg/day (Groups 2, 3, 4, and 5, respectively),

was administered by oral intubation to four groups of mated female

Sprague-Dawley SO® rats on gestation Days 6 through 15. A fifth group

(Group 1) of mated females served as the control group and received the

ventcle only.
No Group 5 females survived to cesarean section on gestation Day

20. Treatment-related clinical observations in Groups 4 and 5 included

hunched and thin appearance of the animals. In addition, tremors and

conwilsions as well as prostration and anorexia were noted in Group §
aminals. tod weight sain of the dems during gestation was less in
Groups 3, 4, and 5 compared to control, with a significant reduction in

weight gain occurring in Groups 4 and 5. A significant decrease in food

consumption occurred in Groups 4 and 5. Apparent treatment-related

ulcerated areas on the glandular and/or nenglandular stomach mucosa were
found during necropsy of Grow § fenales.
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Analysis of individual and mean uterine data demonstrated no

effect of T-3351 on fetal mortality or fetal viability. Mean fetal weight

was comparable for either sex in all groups. External, visceral, and

skeletal abnormalities were generally similar for all groups. One Group

3 fetus was found to have a small eye upon external examination. Another

Group 3 fetus had fused hind limbs and anal atresia. Skeletal examination

confirmed the external limb anomaly.
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INTRODUCTION

This study was designed to determine the maternal and embryo/

fetal toxicity of T-3551 when administered by gavage to pregnant rats

during the period of fetal organogenesis for the purpose of setting

dosage levels for an expanded teratology study. The rats were placed in

breeding on January 11, 1983, and cesarean sections were completed on

February 3, 1983. This report presents the methods and results from this

study.

CONTROL AND TEST MATERIALS

The vehicle and control material, Duke's® Corn 011 (C. F. Sauer

Co., Richmond, Virginia), Lot 80235, was received on May 28, 1982 and was

stored at room temperature.
The test material, T-3351, a white powder, was received from the

sponsor on January 5, 1983, and was stored at room temperature. The test

material was assumed to be 100% active compound. Information on methods

of synthesis and stability, as well as data on composition or other

characteristics which define the test material, are on file with the

sponsor.
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TEST ANIMALS

Sexually mature, cesarean-derived Sprague-Dawley Cr1:o®(SD)ER

rats were chosen for this study because they are sensitive to a number of

agents which are known to be embryotoxic and/or teratogenic. Rats have

historically been used in safety evaluation studies of this type and are

required by the regulatory agencies. Thirty-six male and thirty-six

female thirteen-week 01d rats were received from Charles River Breeding

Laboratories, Kingston, New York, on December 22, 1982. The rats were

held in quarantine for two weeks, during which time a health status

examination was performed by a staff veterinarian.

The rats were housed one male and one female per cage during

breeding. Following confirmation of mating, the females were housed

individually in elevated wire-mesh cages with food (Purina Rodent

Laboratory Chow® 5001) and tap water available ad libitum. The females

were uniquely identified by ear tag after mating was confirmed. Tempera-

tures in the study room ranged from 71 to 76% with a relative humidity

between 37 and 65%.

METHODS

Mating Period
During the mating period, one female was paired with one male

until mating was confirmed or until two weeks had elapsed. Daily vaginal

examinations of each female were performed to detect the presence and
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viability of sperm or the presence of a copulatory plug. The day of

observation of sperm or copulatory plug was designated as “Day 0% of

gestation.

Groups and Dosage Levels

Upon confirmation of mating, each female was assigned to one of

the following groups.

. .
Group. Dose. Number of Females

mg/kg/day

1 0 6

2 1 6

3 5 7

4 10 7

5 20 7

2 Based on individual animal body weights at each weighing interval
during the dosing period.

The females were placed in the dose groups one at a time

beginning with the high-dose group and continuing sequentially through

the control group until all mated females were assigned to a group.

All males were sacrificed via carbon dioxide asphyxiation and

discarded without necropsy once a sufficient number of matings were

confirmed.

Compound preparation and Adninistration
Suspensions of the test material in the corn oil vehicle were

prepared on» weight per value basis. The required amount of compound
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for each level was weighed on an electronic Arbor 126 balance and trans-

ferred to a 7 ml homogenizer. Approximately 5 ml of corn oil was added

and the test material was ground into a fine suspension with a teflon

pestle. This suspension was transferred to a beaker and any remaining

compound in the homogenizer was rinsed into the beaker. Additional corn

0il was added to the suspension to produce the desired concentration and

the suspension was mixed on a stirrer for approximately ten minutes.

Prepared suspensions were mixed with a magnetic stirrer during dosing.

Females were given the appropriate dosing suspension or vehicle

by oral intubation on a daily basis beginning on Day 6 and continuing

through Day 15 of gestation. The test material was administered orally

because of the relative ease and accuracy of dosing.

Fresh dosing suspensions were prepared weekly and stored under

refrigeration (approximately 41°F). Samples of each test mixture as

well as the vehicle were sent to the sponsor for analysis.

Maternal Observations and Records

All animals were examined twice daily for mortality and mori-

bundity (from day of receipt through study termination) and once daily

for clinical signs of toxicity and pharmacologic effects (throughout

gestation). Body weights and food consumption were recorded on Days 0,

6.8, 12, 16, and 20 of gestation.
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Cesarean Sacrifice and Tissue Preservation

A gross necropsy was performed on all animals (found deads,

moribund sacrifices, and terminal sacrifices). The uterus and ovaries

from found dead animals and animals sacrificed because of moribundity were

removed and examined for the number of implantation sites and corpora

lutea, respectively. Prior to gestation Day 20, surviving females were

assigned random numbers and all personnel performing cesarean sections

and/or external, visceral, or skeletal examinations of the fetuses were

unaware of the dose level from which the animals were derived. On Day 20

of gestation, all surviving females were weighed and sacrificed by carbon

stoxide asphciation.
The uterus from each female was weighed and examined for the

number and placement of uterine implantation sites, number of live and

dead fetuses, early and late resorbing fetuses, and any abnormalities.

The uterus of each animal was reveighed after the contents vere renoved.
The ovaries were examined for the number of corpora lutea. Each live

fetus was sexed, weighed, and examined for external abnormalities.

Findings were recorded.

Segtaning at the ovarian end of the right uterine horn, the
first six fetuses, regardless of sex, were selected for further

evaluation. After the external examination was completed, the first

fetus was identified with a tag and fixed in Bouin's solution for soft

tissue evaluation (Wilson, et al., 1965). The next two fetuses were

eviscerated, tagged, and processed for skeletal examination using a
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technique modified from that reported by Staples (Staples and Schnell,

1964). This sequence was repeated until a maximum of six fetuses had

been selected.

Statistical Analyses

Mean maternal body weight gains (Days 6-16 and 0-20), total food

consumption, gravid uterine weight, terminal body weight minus gravid

uterine weight, resorption incidence, percent males, and fetal viability

were analyzed in the following order. Levene's test for homogeneity of

variances (Levene, 1960; Draper and Hunter, 1969) was performed and if

the variances proved to be homogeneous, the data were analyzed by one-way

Classification analysis of variance (ANOVA) (Winer, 1971). If the

variances proved to be heterogeneous, a series of transformations was

performed until variance homogeneity was achieved. These transformations.

were: logy, square (3), square root (X%), reciprocal (1X),

angular (arcsine X%), and rank, in that order. If rank transformation

was ineffective in removing variance heterogeneity, ANOVA of ranked data

was completed. If ANOVA of untransformed or transformed data was signifi-

cant, Dunnett's t-test (Dunnett, 1955 and 1964) was used for control vs.

compound-treated group mean comparisons. If ANOVA was not significant,

the analysis was complete.

Mean number of fetuses with visceral variants per litter and

skeletal variants per litter were analyzed by Fisher's exact test for

proportions (Fisher, 1950).
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In addition to the above data, analysis of covariance (ANCOVA)

(Winer, 1971) was used to analyze mean fetal weights. The litter was

used as the experimental unit.

Levene's tests and ANOVA were evaluated at the 5.0% one-tailed

probability level. Control vs. compound-treated group mean comparisons

were evaluated at the 5.0% two-tailed probability level.

| Statistical references are appended to this report, and statisti-

cally significant differences, as indicated by the aforementioned tests,

are designated throughout this report by the term "significant and/or as

follows:

$+ = Significantly higher than the control value.

S- = Significantly lower than the control value.

Specimen, Raw Data, and Final Report Storage

ANI specinens, raw data, and the final report are stored in the
archives of Hazleton Laboratories America, Inc.
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RESULTS - MATERNAL DATA

Clinical Signs

Summary clinical signs are presented in Table 1.

Treatment-related clinical observations were noted in the Groups

4 and 5 animals during the trestaent and postireataent phases. These
Included inched and thin appearance and rough hafrcoat Tn both groups,
and tremors, convulsions, prostration, and anorexia in the Group 5

females.

ertatity
Al Group 5 females were found dead or sacrificed in a moribund

condition prior to cesarean section on Day 20 of gestation. All other

animals survived to Day 20 of gestation.

Body teiants
Individual and mean body weights and body weight changes are

presented in Appendix 1. Mean weight values and body weight changes are

presented in Table 2.
Lover mean body veight values vere ted in the treated groups.

Decreased body weight gain during gestation was noted in Groups 3, 4, and

5, with significant decreases noted in Groups 4 and 5. (Due to the number

of deaths in Group 5, body weight change values could ot be determined
for Days 0-20.)
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Food Consumption
Individual and mean food consumption values are presented in

Appendix 2. Mean food consumption values are presented in Table 3.

Decreased food consumption was noted in all treated groups in a

dose-related fashion. Significantly lower total food consumption values

(Days 0-20) were noted in Groups 3 and 4. (Due to the number of deaths

in Group 5, total food consumption values could not be determined.)

Gross pathology
Summary gross pathology findings are presented in Table 4.

Treatnent.related findings were noted in the Group § rats and
included ulcerated-like areas on the glandular or nonglandular stomach

mucosa.

Uterine weights
Individual and mean uterine weights are presented in Appendix

3. Summary uterine weights are presented in Table 5.

The terminal body weights minus the gravid uterine weights were
lower in the treated groups when compared to the control group; however,

no statistical differences were noted. The gravid uterine weights were

comparable between the control and treated groups.
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RESULTS - CESAREAN DATA

Individual and mean ovarian, uterine, and litter data are

presented in Appendix 4. Individual and mean live fetal data are

presented in Appendix 5. Summary ovarian, uterine, and litter data are

presented in Table 6.

pregnancy Rates, Corpora Lutes, Uterine lmplantations, and Implantation
Freyfates, Corpora Lite,

pregnancy rates were 100 percent for Grows 2, 3, and 5; 83

percent for Grow 1, and 8 percent for Grow 4. The mean number of

corpora lutea and uterine implantation were comparable for all groups.

The implantation efficiency for the control growp was low; however, this

may be attributed to two animals which had implantation efficiencies of
38.8 and 35.7 percent.

Fetal Viability, Weight, and Sex
The mean incidence of resorptions was similar for Grows 1-4.

The mean incidence of fetal viability was comparable between the control

grow and Groups 2, 3, and 4, as were mean fetal weights and the percent
males per litter.

Fetal Development
Individual visceral findings are presented in Appendix 6 indivi

dual skeletal findings are presented in Appendix 7. Mean incidence values
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for visceral and skeletal findings are presented in Table 7 (based on

number of fetuses) and Table 8 (based on number of litters).

External anomalies were noted in two Group 3 fetuses at cesarean

section. These included a small right eye in one fetus, and short and

: thickened tail, no external genital/anal opening and hind legs which were

joined from the pelvis to the feet in the other fetus. All remaining

fetuses appeared normal.
There was no apparent treatment-related increase in the incidence

of visceral or skeletal variants or anomalies. Incompletely descended

testes vere noted fn two Group 4 fatuses. Skeletal anomalies noted in
one Group 3 fetus included a small pubis, fused ischia, and cojoined hind

limbs. This fetus was the one for which the tail and hind limb external

abnormalities were noted.
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154-158
Key to Table 6

Brequancy Rate_(percent) = (nunper of pregnant fenales/mnber of females
ehoiTation) 1507

Survival Rate (percent) = (number of females surviving to Day 20/nunber of
FETBarat Getea or couation) x 100,

Mean_Inplantation Efficiency (percent) = Group mean of ([resorptions per
eT etBe)corpora Tutea per Titer] x 100).

Mean Incidence of Resorptions (percent) = Group mean of ((resorptions per
nearerrs.

Mean Incidence of Fetal Viability (percent) = Group mean of ( [live
errata phere) oo)
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Key to Table 8

Mean Incidence of Visceral Anomalies (percent) = Group mean of ([number of
Fe ett) rons” domed viscerally
per litter] x 100).
Mean Incidence of Visceral Variants (percent) = Group mean of (number of
a earns peeTTCEarkeen ammo wisoan per

Titter] x 100).
Mean Incidence of Skeletal Anomalies (percent) = Group mean of ((number of
Fe oper eer ume oF returned Srereru1fy

per Titter] x 100).
Mean Incidence of Skeletal Variants (percent) = Group mean of (number of

ee ee EaTaare re tentSehans por
Titter) x 100).
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Key to Appendix 1

P = Pregnant
NP = Not Pregnant
C = Cesarean Delivery, Preceded by Day of Gestation
FD = Found Dead, Preceded by Day of Gestation
MS = Moribund Sacrifice, Preceded by Day of Gestation
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Aopendix 2 - ContinuedInghvidua) 434 Hen od Consmption ValuesPlo Teratology Study of T-3251 In Rats.
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