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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted
to management and the study director in accordance with SLS’s Standard Operating
Procedurans as follows:

Phase Date

Animal Receipt 10/31,/91
Mating/Pairing 11/11/91
Evidence of Mating and Group Assignment 11/12/81%
Dose Preparation 11/18/91
Dose Concentration Analysis 11/18/91
Dosing 11/18/91
Cesarean Section 12/02/51
Food Consumption , 12/04/S1
Body Weights 12/04/91
Fetal Skeletal Examinations 02/27/92
Fetal Visceral Examinations 02/27/92

Data Audits 03/27/92, 03/30/92,
03/31/92, 04/01/92,
04/10/92, 04/13/92
Draft Report Review 11/19/92

Final Peport Review 12/18/82 I

Reports Submitted to Study Director
and Management 11/12/91, 11/18/91,
02/03/92, 03/26/92,
06/01/92, 11/17/92,
11/18/92, 12/18/92

This study was conducted in compliance wich Good Laboratory Praci.ce regulations
as described by the EPA (40 CFR Part 792) and SLS's Standard Operating
Procedures.

(5})—»&4 ?’)’7 /%7-.4.4_0& Date /-%//:P/?&
Anita M. Bosau, Director 4
Quality Assurance Unit
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~ " This ttudy was perfcrmed to detect and evaluate the poiential embryotoxic or
terstogenic effects of Saritovar A when admiiistered orally to pregnant rats during
the period of maj.>r organogenesis. The study design consisted of a vehicle control
and three treatment groups. Each group contained twe:ity-five mated female

rats. The test article was mixed with com «il and administered at
~dosage levals of 26.0, 70.0 and 175.0 mg/kg/day from ges*ation day 6 through
gestation day 15. Al doses were given at a constant volume of 5 mi/kg. Control
animals were administered com: oil under the same experimental conditions and at
an equivalent dose volume. The animals were observed daily for clinical signs of
toxicity. Body weights and food consumption were measured on gestation days 0,
6,9, 12, 16 and 20. All females were euthanized on (estation day 20 and subjected
to cesarean section. Fetuses were individually weighed, sexed and exaimiined for
external, visceral and skeletal abnormalities.

Oral adrvinistration of Santuvar A produced slight maternal toxicity at tha
70.0 mg/kg/day levei and substantial maternal toxicity at the 175.0 mg/kg/day level.
The toxicity was characterized by an increase in the incidence oi reddish colored
vaginal discharge and post-dose salivation at the 70.0 mg/kg/day leve! and more

and severe clinical signs, body weight loss and reduced food consumptior

frequent

at the 175.0 mg/kg/day level. No adverse clinical signs were observed in the
20.0 mg/kg/day group. Similarly, no treatment-related diffsrences in mean body
weights, body weight gain or focd consumption were observed at the 20.0 o
70.0 mg/kg/day levels. Mean fetal body 'maight was slightly, but statistically
reducedatm1750mg/kg/daylevalwhenoomparedtomoomrolgroup Al

mmmmmmmudmbmwmsmobsemd
at the 20.0 or 70.0 mg/kg/day levels. Skght, nonstatisiical increases in the
incidence of skull anomalies and 7th cervical ribs were observed in the
175.0 mg/kg/day group. The number of ktters with stemebra(=: #5 and/or
#6 unossified was also statistically inreased at this level when cui: . ared to the
control group. The number of litters in the control group with unossified sternebrae
in this study is unusualiv low when compared to SLS historical control data.
Therefore, it is not clear it the increase in the number of litters with sternebra(e)
#5 and/or .6 unossified at the 175.0 mg/kg/day level in . = study was
spontaneous or associated with the reduced fetal body weights observed at this
level.

Base. on the results of this study, a dosage ievsl of 20.0 mg/kg/day was
considered a no-observed-eftect level (NOEL) for maternal toxicity and a aosage
level of 70.0 mg/kg/day was considered a NOEL for developmental toxicity.
Santovar A at a dosage level of 175.0 mg/kg/day produced substantial maternal
toxicity with minimal clevelopmental toxicity.
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- This report detaiis experimentai procedures and results of a teratology study in

rats treated with Santovar A. This study was performed to detect and evaluate the
potential embryotoxic or teratogenic effects of the test article when administered
orallytoproonmtmsdmmmpenodofmajororganogenesus Thestudywas
authorizec by Monsanto Tompany, St. Louis, MO, and was conducted &t ihe
facilities of Springborn Laboratoiies, Inc. (SLS), Spencerville, OH. The Sprague-
Dawley rat was selected as the animal model for this study based on its
susceptibility to teratogens, availabilty of historical control data, and
recommendation by the regulatory agencies. The in-iife phasz of the study was
initiated with the assignment of mated female rats to study groups on November 12,
1991 (gestation day 0) and concluded with terminal sacrifice on Decamber 5, 19+,
(gestation day 20). .

Il. MATERIALS AND METHODS

A. Experimental Protocol
The study protocol and protocol amendments are presented in Appendix A.

The test article was received from the Sponsor and identified as follows:

Assigned Physical Receipt Bxiration
Sponsor's 1D SIS0 Description Date ~ _Date
Santovar A §91.022.3044 White Powder 8/09/91 6/92

Milled# 1
Lot No. NOAD27

A reserve 1 g sample of the test article was taken and stored at SLS. The
reserve sample and buk compound vrere stored at room temperature. The purity
of the test articie was 98%. Documentation concerning chemical identification,
purity, streagth, stability and test article characterization was the responsibility of the
Sponsor.




SLS Study No. 3044.230
Monsamo Siudy No. SB-91-433

The control article used in the rreparation of dosing mixtures anc for
adrninistration to control animals was Mazolz® comn ci. The corm oil was used as
received frorn Best Foods, Englewood Cliffs, NJ, and identified as follows.:

Lot Assigne’s  leceipt Expiration
Number SLs _Qate _Date

JULISS?2A  Ve1676  8/22/61 7/15/52

3. Preparation of Dosing Mixiyres

A specifieZ amount of *ha test & “le foreachdose - ip was weiched into
a calibrated beaker. A suificiont amount Gi corn o was aduod 10 - ch paaker to
achieve the desired concentration and the mixtures wers stirred tor 45 minutes. The
test article was riot adjusted for purity. The mixtures were prepared fresh weekly,
dispensed into daily aliquots and siored refrigerated. During each weekly
preparation, an appropriate amount of corn oil was also dispensed intc daily aliquots
for administration to control animals ard stored refrigerated. Daily aliquots were
stirred for 10 minutes prior to dispensation and continuously during dosing.

4. Stability, Homogeneity and Concentration Analyses

Prior to study initiation, a mudified version of the analytical method provided
by the Sponsor was validated at SLS. Prestudy homogeneity and stability analyses
were performed on concentrations of the test articie which encompassed those
uced in thie study  In addition each frach pranaration of the docing mixtures wae
analyzed for verification cf test article concentration. Analytical methodology is
described in detail in the Analytical Chemistry Report which is presented in

Appendix B.
C. Animals and Animal Husbandry

Animal housing and care were based on the standards established by the
American Association for Accreditation of Laboratory Animal Care (AAALAC) and the
guidelines set forth in the Guide for the Care and Use of Lahoratory Animals, NIH
Publication No. 86-23, 1985.

1. Animal Receipt, Identification and Housing

One hundred and thirty-two female Sprague-Dawley Cri:CD® BR VAF/Plus®
rats were received at SLS on October 31, 1991, from Charles River Laboratories,
inc., Portage, Ml. At the time of receipt, each rat was identified with a metal ear tag
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displaying a unique numbar. Animals were housed individually during acclimation
—and while on study (except o iring cohabitation) in suspended stainless steel cages.

2. Acciimation

Animals were examined upon receipt and caily thereafter during acclimation
for signs of physical or behavioral abnormalities. Only healthy animals were
maintained for possible assignment to the study. Mortality checks were performed
twice daily, in the moming and afternoon. Individual body weights were measured
on the day following receipt and just prior to cohabitation for mating. The females
were acclimated to the laboratc-y environment for a period of 11 days prior to

3. Diet and Drinking Water

Purina Certified Rodent Meal #5002 and municipal tap water were provided
to each animal ad libitum. The feed was analyzed by the supplier for nutritional
components and environmental contaminants. The lot number and expiration date
of each batch of food used during the study was recorded. The tap water was
purified by reverse osmosis or deionization (backip purification system) and
supplled to the animals by an automatic watering sys.em. Water supplying the
facility is analyzed on an annual basis for contaminants according to SLS Standard
Operating Procedures. The results of the food and water analyses are mainteined
at SLS.

A Ermsranmantal Oanditinne
e ImliTNLILLYSD YREEL SeEMCLIMININL IS

Animals were housed throughout the study in an environment-controlied
room with a 12-hour light/12-hour dark cycle. The controls were set to maintain a
room temperature of 64-79°F and a relative humidity of 40-70%. The animal room
temperature and relative humidity were measured and recorded a minimum of once
daily. On one occasion, the animal room relative humidity was outside the specified
rangeby-dl% This occurrence was not considered to have had an impact on the
outcome of the study.

D. Experimental Design
1. Mating and Group Assignment
At the conclusion of the acclimation period, the animals were weighed and

examined. Females determined to be suitable test subjects, based on age, healthy
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Cr:CD® BR VAF/Plus® male rats At the initia . = of breeciing. all fer:airs wwa a
apprmomateiywweeksofage-vmmdym,msrangvmromwwh 3
Evidence of mating was deterrnined by the r-:sence of a copuiati:y piug, in 8
vagina or a sperm positive vaginal smeer. @ ay evidence nf conulation was
confirmed was designated as day 0 of gestation. At that time, the femaie rats wers
assigned consecutively, in a block design, to study groups.

2. Study Group Design

The following table presents the study group design and dos g levais
tested:

Dosage Dosage Dosage
Number of Dosage Leve: Conc. Volume
Group Females Material  (mg/kg/day) (mg/ml) (mi/kg)

25 Corn Qil 0.0 0.0 5
25 Santovar A 20.0 4.0 5
25 Santovar A 70.0 14.0 5
25 Santovar A 175.0 35.0 5

3. Ireatment

Dosing preparations were administered orally, by gavage, as a single dose
daily from gestation day 6 through gestation day i5. Individual doses were
calculated using the most recent body weight data. Oral administration of the test
articie was seiected since this is a potential route of human exposure.

E. Parameters Evcluated

1. linical servation

During the experimental period, all animals were observed daily for clinicai
signs of toxicity, including physical or behavioral abnormalities. Mortality checks
were performed twice daily, in the moming and afternoon. In addition, during the
treatment period, the rats were observed for toxic effects between one-half hour and
two hours following dosing.

2. Body Weights

Individual body weights were measured on gestation days 0, 6, 9, 12, 16,
and 20. Body weight changes were calculated for the following gestation intervals:
0-6, 6-9, 9-12, 12-18, 16-20, 6-16, and 0-20.
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 Individual food consumption was measured during gestation days G-6, 63,
0-12, 12-18 and i6-20. Food consumption was calculated and reported as
grams/animal/day and grams/kg/day.

, Al females were euthanized on gestation day 20 by carbon dioxide
inhalation and subjected to a8 morphological examination. The thoracic, abdominal
and pelvic cavities were opened and the viscera examined. Abnormalities were
racorded and representative tissue samples from internal lesions were preserved in
1029% neutral buffered formalin for possible histological examination.

The uterus was removed from the body, examined externally, weighed and
then opened for an internal examination. The number of viable and nonviable
fetuses and early and late resorptions was recorded beginning with the left distal
uterine horn, noting the position of the cervix, and continuing with the right uterine
hom. Corpora iutea were counted and recorded for each ovary. Uteri with no
macroscopic evidence of implantation were opened and placed in 10% aqueous
ammonium sulfide sokition for detection of early embryciethality as described by
Salswski [1).

3. Fetal Morchological Qbservations

Fetuses wera ¢ :aminad for external. internal (visceral) and skeletal
abnormaliies. Finding.; were classified based upon the severity of the anatomical
change(s) and their potential for interference with organ and/or body function(s).

Each fetus was examined for the occurrence of external abnormalities.
Tha «ax of each fetus was determined. The fetuses were then weighed and tagged
indivic.sally. The iags dispiayed the study, dam and fetus numbers, as well as the
fientive Jesignation. The crown-rump length of each late resorption (evidence of

b. Visceral Examination

Approximately one-half of the fetuses were fixed in Bouin's solution for
subseguent cxamination of visceral abnormalities using a technique described by
W son [2). The examination was performed using a low power microscope.
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c. Skeletal Examination

Approximately one-half of the fetuses were fixed in 95% isopropyi
alcohol. Foliowing fixation, the fetuses were macerated in 1-2% aqueous potassium
hydroxide solution, stained with Alizarin Red S, and cleared in glycerin [3].
Subsequent skeletal examination was performed using a low power microscope.

. STATISTICAL ANALYSES

Continuous maternal and fetal data, including body weights, body weight gain,
food consumption, number of fetuses, implantation sites and corpora iutea, were
analyzed by one-way analysis of variance (ANOVA) followed by Dunnett's test [4].
The Mann-Whitney U test was used to compare post-implantation loss and
resorptions [5). Fetal sex ratios were analyzed using the Chi-Square test [6].
Fisher's Exact test was usad to analyze the inciderce and number of fetal
malformations and variations utilizing the dam (litter) as the experimental unit [7].
All analyses were two-tailed with a minimum significance level of 5%.

IV. MAINTENANGCE OF RAW DATA, RECORDS AND SPEGCIMENS

Following completion of the in-life phase of the study, the remaining test
articla(s) were returnad 1o tha Snoncor, Al original naper data, the final renort,
magnetically encoded records. wet tissues and fetal specimens will be stored in the
SLS archives. The Sponsor will be consulted prior to final disposition of these items.

V. RESULTS

A. Analytical Chemi valuation
Appendix B {Analytical Chemistry Report)

Prestudy analytical chemistry evaliuations indicated that Santovar A was
homogeneous and stable ir: corn oil for up to eight days when stored refrigerated.
Analysis of dosing preparations resulted in average test article recoveries ranging
from 99.2 to 103.0% indicating that the mixtures were accurately prepared.




Al females in the control and Santovar A treatment groups survived to scheduled
euthanasia on gestation day 20. The pregnancy rate was 92% in the control and
175.0 mg/kg/day groups, and 96% in the 20.0 and 70.0 mg/kg/day groups.

C. Clinical Observations

Table 2 (Summary Data)
Aopsndix C (Individual Data)

No adverse clinical signs of toxicity were observed at the 20.0 mg/kg/day level.
A low incidence of scabbing, hairloss, reddish colored vaginal discharge, and dark
material was noted at the 20.0 mg/kg/day level, however, smilar findings were
observed in the control group. At the 70.0 mg/kg/day level, an i~creased incidence

of reddish colored vaginal discharge and post-dose salivation were observed. More
frequent and severe clinical signs were observed at the 175.0 mg/kg/day level.
These findings included mucoid stools, soft stools, few feces, fecal stain, urine stain,
rough coat, unkempt appearance, lacrimation, ocular discharge, dark material
around the eyes, nose and/or mouth, wobbly gait, tail discoloration, tail necrosis,
and post-dose salivation.

D. Body Weights and Weight Gai

Tables 3 and 4 (Summary Data)
Appendices D and E (Individual Data)

With the exception of an incidental statistical increase in mean body weight at the
70.0 mg/kg/day level on gestation day 9, mean maternal body weights and body
weight gain were comparable between the control, 20.0 and 70.0 mg/kg/day

groups throughout the study. At the 175.0 mg/kg/day level, statistically significant
bod;waghtbssoowneddumggestahondayss-sandreduoedbodywenghtgam
was observed during gestation days 12-16, 6-16 and 0-20. The body weight loss
attha1750mg/kg/daybveldumggestanondays6-9resultedmastansncaly
lower group mean body weight on gestation day 9 when compared to the control
group. Subsequent mean body weights at the 175.0 mg/kg/day level were,
however, comparabile to the control group on gestation days 12, 16 and 20 due to
a significant increase in body weight gain during gestation days 9-12.
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Net maternal body weights and body weight gain (adjusted for gravid uterus
weight) were comparable between the control, 20.C and 70.0 mg/kg/day groups
and statistically reduced at the 175.0 mg/kg/day level when compared to the
control group.

E. Food Consumption

Tables 5 and 6 (Summary Data)
Appendices F and G (Individual Data)

Food consumption was similar between the control, 20.0 and 70.0 mg/kg/day
groups throughout the study, with the following exceptions. Incidental statistical
increases in food consumpticn occurred at the 70.0 mg/kg, 1ay level during
gestation days 16-20 and 0-20 when calculated as grams/animal/day and during
gesiation days 16-20 when calculated as grams/kg/day.

Food consumption calculated as grams/animal/day and grams/kg/day was
statistically lower than the control group at the 175.0 mg/kg/day level during
gestation days 6-9, 12-16, 6-16 and 0-20. Following the cessation of dosing
(gestation days 16-20), food consumption at the 175.0 mg/kg/day level was
statistically increased when compared to the control group.

F. Maternal Necropsy Qbservationg

Table 7 (Summary Data)
Appendix H (Individual Data)

No remarkable internal gross abnormalities were observed at necropsy. Tail
necrosis was observed externally in two females of the 175.0 mg/kg/day group.

G. Cesarean Section Observations

Table 8 (Summary Data)
Appendices |, J and K (Incividual Data)

Mean fetal body weight was slightly, but statistically decreased at the
175.0 mg/kg/day level when compared to the contrel group. All other cesarean
section parameters, including the mean number of corpora lutea, impiantation sites,
viable fetuses, early resorptions, post-.mplantation loss, fetal sex ratios and gravid
uterus weights, were comparavle between the control and Santovar A treatment
groups.




Tﬁuomw(mm
ss L, M and N (individual Data)
AMOWCMDM)

Thototdmumorofluerswmmmcomparableamongme
- groups and the observed malformations were generally dissimilar beitween the
groups. The total number of fetuses with malformations, however, was increased
at the 70.0 mg/kg/day level due to one litter (#1160) in which 7/15 fetuses were
obsuvedbhavamlhpleheadanmdws(mphalymhopeneyehds, absent

cranium, micrognathia and facial cleft). Since these malformations occurred in only
oneliuerandsinﬂarchangeswerenotobsmdatm1750mg/kg/dayievel the
occurrence was not consirared to be indicative of a treatment-related response. At
the 175.0 mg/kg/day level, 4/185 fetuses (3 fetuses from dam #1037 and one fetus
from dam #1055) were observed to have skull anomalies (involving the exoccipital)
during skeietal examinations.

An increase in the number of fetuses/litters with 7th cervical ribs occurred at the
175.0 mg/kg/day level. In addition, a statistically significant increase in the number
of litters with stemmebra(s) #5 and/or #6 unossified was observed at the
175.0 mg/kg/day level. The increase in unossified sternebrae corresponded to a
decrease in fetal body weights at this level. The incidence of other developmental
variations was comparable among the groups.

VI. DISCUSSION

The potential embryotoxic and teratogenic effects of Santovar A were evaluated
in this definitive teratology study in rats at dosage levels of 20.0, 70.0 and
175.0 mg/kg/day.

No mortality occurred during the study. Oral administration of Santovar A did,
however, produoeshghtmatemaltoxmyatmemOmg/kg/dayleveland
substantial maternal toxicity at the 175.0 mg/kg/day level. The toxicity was
characterized by an increase in the incidence of reddish colored vaginal discharge
and post-dose salivation at the 70.0 mg/ko/day level and more frequent and severe
chnical signs, body weight loss and reduced food consumption at the
175.0 mg/kg/day level. No adverse clinical signs were observed in the
20.0 mg/kg/day group. Similarly, no treatment-related differences in mean boxly
weights, body weight gain or food consumption were observed at the 20.0 or
70.0 mg/kg/day levels. Mean fetal body weight was siightly, but statistically
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reducsd at the 175.0 mg/kg/day lavel when compared to the controi group. Al
other cesarean section parameters were comparable among the groups. No
apparent treatment-related malformations or deveiopmertal variations ware observed
at the 20.0 or 70.0 mg/kg/day levels. The tcta num «r of fetuses with
malformations was increased &t the 70.0 mg/kg/day ievel due to one litter in which
7/15 fetuses were observed to have multiple head anomalies. This occurrence was
not considered to bs treatment related since ths malformations were observed in
only one litter and a similar change was 1.0t observed at the 175.0 mg/kg/day level.
Slight, nonstatistical increases in the incidence of skull anomalies and 7th cervical
ribs were observed in the 175.0 mg/kg/day group. The number of litters with
sternebra{e) #5 and/or #6 unossified was also statistically increased at this ievel
when compared to the control group. The number of litters in the control group with
unossified sternebrae in this study is unusually low when compared to 5LS historical
control data. Therefore, it is not clear if the increase in the nuriLe: of litters with
sternebra(e) #5 and/or #6 unossified at the 175.0 mg/kg/day levei in this study
was spontaneous or associated with the reduced fetal body weights ohserved at this
level.

Vil. CONCLUSION

Based on the results of this study, a dosage level of 20.0 mg/kg/day was
considered a no-observed-effect level (NOEL) for maternal toxicity and a dosage
level of 70.0 ma/ka/day was considered a NOEL for developrnental toxicity.
Santovar A at a dosage level of 175.0 mg/kg/day produced substantial maternal
toxicity with minimal developmental toxicity.

//\ﬁM’ g /CMP/// Date /< ) ’“g / 9>

" Dean E. Rodwell, M.S.
Study Director
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~ Michael D. Mercieca, B.S.
Toxicologist

OM( g: Z;g Date 4,43/;»\

Joseph C. Sigin, M.S.”DABT
\ssocate Director of Toxol
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APPENDIX A

Protocol and Protocol Amendments




