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This study is beiro ,epcrteu based on the following findings: 1. increased abortions, resorptions, and
common fetal malformaiions i the 45 mg/kg dose group, 2. marginally decreased placental weight in the
45 mg/ky dose guoup, 3. Retarded skeleta! ossification of fetuses in the 45 mg/kg dose group, and 4
decreased fetal weight in the 10 and 45 mg/kg dose groups.

10, or 45 mg/kg of YRC 2894. On gestation day 29, the fetuses were ‘Jelivered by cesarean section.

Two rabbits in the 45 mg/kg dose group aborted. Except for these aborticns, there were no other efferts
on apgearance or behavior at doses up to and including 45 mg/kg.

The feed intake of the rabbits in the 10 and 45 mq/k/g dose groups was decreased, and the water intake in
the 45 n9/kg dus. group was decreased.

The rabbits in the 10 and 45 mg/kg dose groups lost weight during ine first week of treatment, which
resulted in decreased weight gains during the treatment period and during ge siation.

Gross necropsy of the dams revealed findings in the gastrointestinal t:act (hariened contents in the

Abstract
Twenty four pregnant Himalayan rabbits were dosed daily from gestation days 6 to 28 by gavage with 0, 2,
stomach and marked vascular pattern of the intestines) in the 45 mg/kg dese gioup. l

resorptlons

There was no effect on postimplantation loss for dams with viable fetuses.

Placental weight was marginally decreased in the 45 mg/kg dose group.

Fetal weight was decreased in the 10 (marginalily) and 45 mg/kg dose groups.

Skeletal ossification of the fetuses was retarded in the 45 mg/kg dose group.

The incidence of common fetal malformations was marginally increased i the 45 mg/kg dose group,
which was mainly due to arthrogryposis. Furthermore, a treatment-related margina! increase in fetuses
with supemumerary 13.h ribs combined with supernumerary lumbar vertebra (common malformation) or

with supernumerary 13th ribs only (variation) could not be compietely exciuded in the 45 ma/kg dose
group.

Alf effects of YRC 2894 on fetal development correlated with systemic maternal toxiity. Therefore, YRC  }
2884 is not considered to have specific developmental toxicity. :l]
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STATEMENT OF DATA CONFIDENTIALITY

Confidential
Ccpyright by Bayer AG
The use, utilization or distribution
is only permitted with the consent of Bayer AG.

The following statement supercedes the above statement of confidentiality that inay occur
elsewhere in this report:

No claim of confidentiality is made for any information containec
in this study on the basis of its fafling within the scope of FIFRA
Section 10(d)(1)(A), (B), or (C).

BAYER CORPORATION

)
Dr. J.H. Thyssen: N
Vicé President, ToxicQlogy
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GOOD LABORATORY PRACTICE STATEMENT

This study was conducted in compliance with the OECD
Principles of Good Laboratory Practice (GLP)* and with the
Principles of Good Laboratory Practice according to Annex 1
ChenG® and meets the FIFRA Good Laboratory Practice Standards
(40 CFR Part 160), with the exception that recognized .
differences exist between the GLP principles/standards of OECD
and FIFRA (for instance, authority granted Agency inspectors
and certain record retention requirements).

. A orBmbag, 2,778

Dr. B. Holzum Date
SPONS IR
BAYER AG
\Qm Mooy &, 1795~
Dr. L. Machemer Date
SUBMITTER

BAYER CORPORATION

Drf] J.R. Thyssen
Vide President, Toxicology

i_ﬂnnﬂgggnzgigg: No. 42a (March 2, 1983) German version)
2 pundesgesetzblatt, Part I (July 29, 1994)
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FLAGGING STATEMENT

| have applied the criteria of 40 CFR 158.34 for flagging studies for potential adverse effects to
the results of the attached study. This study neither meets nor exceeds any of the applicable
criteria.
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Dr. J.H. Thyzsen: _A//LL«, b %

{Vice'President, Tox:céﬁby
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YRC 2894 TS059074
1. STATEMENT BY QUALITY ASSURANCE UNIT

Study No.: T5059074

Test Compound: YRC 2894

The study was audited by Quality Assurance on the dates given
below. Audit reports have been submitted in writing to ( e
study director and, if necessary, also to the laboratory
management, or other persons affected.

Dates of audit Date of report to
study director/
management

June 6, 1995 (study protocol) June 21, 1995

July 10, 1995 July 10, 1985

August 3, 1995 August 3, 1995

August 17, 1995 August 17, 1985

September 8, 1995 Septexber 8, 1995

October 10, 1995 October 10, 199S

To the best of my knowledge, the results of the study and the
methods used have been correctly reported.

Quality Assurance Unit
PH-QA~C/GLP, BAYER AG

Date. ]a'" J. /{00 ’/g 96 Responsible. (//w"

Dr. H. Lehn
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Se SUMMARY

24 female Hinalayan rabbits each were daily treated orally by
gavage with YRC 2894 from day 6 to 28 P.C. in doses of 0, 2,
10 or 45 mg/kg body weight, respectively. On the 2sth day of
gestation the fetuses were delivered Ly cesarean section.

Two females of the 45 mg/kg group aborted. Except from these
abortions there were no further effects on appearance and
behavior at levels up to and including 45 mg/kg body waight’

y.
The feed intakes of the females were decreased at levels of
10 mg/kg body weight/day and above (45 mng/kg severely) and the
water intakes were decreased at the 45 ng/kg level.
The fevales lost weight during the first week of treatment at
levels of 10 mg/kg body weight/day and above (45 mg/kg
distinctly) which resulted in decreased weight gains during
treatment and gestation.
Gross necropsy of the females revealed findings in tha gastro-
intestinal tract (hardened contents in the stomach, marked
vascular pattern of the intestines) at the 45 ung/kg level.

With respect to intrauterine development, the gestation rate
was decreased at the 45 mg/kg level by two abortions and three
total resorptions.

The postimplantation loss of females with viable fetuses and
correspondingly the number of fetuses as well as fetal sex
were unaffected at levels up to and including 45 mg/kg body
weight/day.

The glacental weight was marginally decreased at the 4§ ng/kg
level.

The fetal weight was decreased at levels of 10 ng/kg body
weight/day and above (10 mg/kg marginally) and skeletal ossi-
fication of the fetuses was retarded at the <S ng/kg level.

The incidence of common fetal malformations was marginally
increased at the 45 mg/kg level which was mainly due to
arthrogryposis. Furthermore, a treatment related marginal
increase in fetuses with supernunerary 12th ribs combined with
supernumerary lumbar vertebra (common malformation) or with
supernumerary 13th ribs only (variation) could not be com-
pletely excluded at the 45 mg/kg level.

All effects of YRC 2834 on intrauterine development correlated
with systemic maternal toxicity so that a specific developmen-
tal toxicity of YRC 2894 is excluded.

9
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The no-observed-adverse-effect levels were thus:

Maternal toxicity: 2 mg/kg body weight/day
Develcpmental toxicity: 2 mg/kg body weight/day

10
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4. INTRODUCTION

¥RC 2894, a test compound with insecticidal properties, was
tested for potential maternal and develcpmental effects in
pregnant rabbits.

The investigations were carried out from June 21, 1995 to Sep-
tember 15, 1995 (live-animal phase) at the Department of
Toxicology Pharma of the Institute of Toxicology, BAYER AG,
42096 Wuppertal, Friedrich-Ebert-StraBe 217-333, Germany.

11
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S. STUDY IDENTIFICATION AND RESPONSIBILITIES
5.1. Study Identification Number

The study was allocated the study no. TS5059074.

5.2. Personnel and Responsibilities

Head of Department: Dr. E. von Keutz

Study Director: Dr. B. Holzum
Active Ingredient Analysis: Dr. W. Gau

Active Ingredient Analyses
in the Administration Formmlations: Dr. W. Ringeler

Quality Assurance: Dr. H. Lehn

Archiving: Prof. Dr. G. Schliiter
Dr. B. Holzum (fetuses)

12
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6. MATERIAL AND METHODS

6.1. Test Compound and Analyses of Active Ingredient in
Adninistration Formulations

Test Compound: YRC 2894

Common Name: -

Manufacturer: BAYER AG

Mixed Batch No.: 290894

Active Ingredient: 97.3 &

Approved for Use:

Appearance:
Storage Conditions:

Chenical Name:

CAS Reyglstry No.:

Structural Formula:

Molar Mass:

Empirical Formulas

(see page 299 in the Annex)

until September 24, 1995
(see page 299 in the Annex)

pale-~yellow powder
at room temperature
3=(2-Chloro-5-pyridylmethyl)-

2-cyaniminothiazolidine
(synonyma: NTN 33894)

252.5 g/mole
Cy0HgCIN,S

13
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For treatment of the animals, administration for.-i'ationsz were
prepared daily using a suspension of 0.5 % carmoxynethylaellu-
lose in demineralized water, which has no effer+ on tre
investigated parameters. The administration formulaticns were
kept at room temperature for the duration of their use.
Investigations on the homogeneity and stability after 8 days
storage of the active ingredient in samples of low (0.02 mg/
ml), medium (0.2 mg/ml) and high concentrations (2¢ mg/ml)
covering thie concentrations used in this study had been
performed before the start of study. Homogeneity and stability
were confirmed in these investigations (see Annex, pages 300 -
301).

A content check of the formulations of the dose grouss was
carried out in the second and fifth week after start of
treatment. The results revealed no significant deviation of
the active ingredient content from the nominal value in the
formulatiors of any of the three groups (see Annex, pages
302 - 304).

6.2. Testing Guidelines

This study was conducted in compliance with OECD gridelines
(Guidelines for Testing of Chemicals, Section 4: Health
Effects No. 414 "Teratogenicity”, adopted May 12, 1981) and
Japanese MAFF guidelines (Guidance on Toxicology Study Data
for Application of Agricultural Chemical Registration,
Requirements for Safety Evaluation of Agricultural Chemicals,
*Teratogenicity Study®, dated January 28, 1985) as well as EPA
guidelines (Pesticide Assessment Guidelines, subdivision F,
Hazard Evaluation: Human and Domestic Animals, Series 83-3,
"Teratogenicity Study", November 1984) and EEC guidelines
(Commission Directive 88/302/EEC, Official Journal of the
European Communities L 133, dated May 30, 1983).

The study procedures were also in accordance with the proposed
revised EPA Health Effects Test Guidelines (OPPTS 870.3700,
Developmental Toxicity Study (Draft), EPA 712-C~94-207, dated
July 19%4).

14
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6.3. Experinental Animals and Housing Conditions

6.3.1. Experinental Animals

This study was carried ocut in rabbits - a species recommended
in test guidelines for developnental toxicity studies. The
female rabbits used were of the strain CHBB:HM, bred by

Dr, Xarl Thomae GmbH, Biberach. Himalayan rabbits of the
CHBB:fiM strain have been used at RAYER AG in develcpmental
toxicity studies for years. Historical data are available for
the investigated parameters. As can be seen from the histori-
cal data on the fertility and gestation rate (see pages 324 -
326 in the Annex) animals of this strain have been shown to
exhibit a level of fertility sufficiently high for developmen-
tal toxicity studies. This strain exhibits good sensitivity to
embryotoxic substances (1, 2).

After their arrival (April 6, May 11, June 8, July 6 and Au-
gust 3, 1995) the females for this study were acclimatized to
the conditions in the animal room until mating (at leas:

7 days), auring which time they were thoroughly cbserved for
signs of diseases. The animals had only heen vaccinated
against rabbit hemorrhagic disease. None of the animals was
treated with antiinfectives. Only healthy animals, free of
clinical signs, were used for the experiment. The females were
nulliparous and nonpregnant. At the time of the mating period
the males were mature to dreed, the mature females! body
weights on day 0 p.c. ranged from 2185 to 3130 g.

6.3.2. Housing Ccnditions

During the acclimatization period and also during the study
the animals were kept individually in Macroion® cages with
perforated cage sl:eets.

All animals of this study were accommodated in animal rocom 147
of building 500.

1S
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6.3.3. Conditions in the Animal Room

The animal room had a standardized climate:

Room temperature: 23 £+ 3 °C

Relative humidity: approximately 60 %

Light/dark cycle: 12 hours artificial lighting
from 6 a.m. to 6 p.m. CET

Air change: at least 10 times per hour

Occasional deviations from these standards, such as those
occurring when the animal room was cleaned, had no noticeable
influence on the housing of the animals.

6.3.4. Nutrition

During the acclimatization period and the study pericd the
animals received a standard diet (Ssniff® rabbit diet K - Z,
producer: Ssniff Spezialdiiten GmbH, Socest) and tap water,
both offered ad libitunm.

Feed was offered to the animals in racks, which were auto-
matically refilled out of feed containers.

Water was offered in polycarlonate bottles holding 700 ml.

The nutritional composition and degree of chntamination of the
standard diet were routinely and randomly checked and analysed
(for feed specification see page 305 in the Annex). The tap
water was of drinking-water quality (Statute on Drinking-Water
and Water for Food Processing Factories of Decenmber 5, 1990
(BGBl. I p. 2612)).

Dammwdes AP Pha analwsman aandisabead bda manidam came Tdammn srldb
RSUULes Vi T KuRigews LUBuuweLEh W mviiiLeor CORPpA iGNl wives

feed and water specifications have been filed at BAYER AG.

6.3.5. Identification of Experimental Animals

Cards on the cage showed the animal .iD-number, test compound,
dose, study number, and date of initiation of the study (cay 0
of gestation). In addition, the animals had been marked by the
breeder by a tattooing number in the inner side of the ear.

16
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6.3.6. Cleaning and Disinfection

The animal room was cleaned daily, using a disinfectant
(Rapidosept®) at least twice per week.

At study initiation the animals were placed into clean cages
with clean racks and water bottles. All cage equipment was
cleaned with hot water.
Cage sheets and water bottles were changed routinely.

6.4. Mating and Start of Gestation

The mating was performed between 7 and 10 o'clock a.m. One
male rabbit was mated with one female rabbit under obser-
vation. About one hour after the first mating had occurred the
same animals were mated again. It was recorded which female
was mated with which male. The day on which the copulation was
cbserved was considered as day 0 of gestation.

17
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6.5. Test Compound Doses, Experimental Groups and
Dose Selection

The male animals were only used for mating and remained
untreated.

After copulation, the females were allocated to 4 experimental
groups according to a randomisation plan drawn up on a compu-
ter (random number generator from a HP 3000 computer, for
randomisation list see Annex, pages 296 - 298). Each of the
experimental groups consisted of 24 females.

The animals were treatec daily from day 6 to 28 p.c. between

8 and 12 o'clock a.m. The animals were given the administra-
tion formulation orally by gavage (rubber gavage no. 18,
Risch) .

The animals in all experimental groups received a uniform dose
volume of 5 ml/kg body weight/day. The dose vclume was adju-
sted to the curreat body weight which was determined before
each administration, daily from day 6 to 2¢ p.c.

The following doses (related to the test compound) were

adnministered:
mg/kg body weight/day concentration in mng/ml
Control o 0
Group 1 2 0.4
Group 2 10 2
Group 3 45 9

These dose levels were selected according to a range finding
developmental toxicity study with YRC 2894 in rabbits
((T9058033) see Annex, pages 294 - 295). -

18
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6.6. Survey of Investigations Performed

6.6.1. General Tolerance of the Treatment by Females

Evaluation of the general tolerance of the test compound by
pregnant females was based on appearance and behavior, feed
and water intakes, appearance of excretory products, body
weight development and mortality of the animals as well as on
gross pathological findings.

6.6.1.1. Appearance, Behavior, Feed and Water Intakes,
Excretory Products and Mortality

From day 0 to 29 p.c. all experimental animals were inspected
i . twice daily - once at weekends and on bank holidays - and all
3 findings were recorded. Attention was paid to disturbances in
B the rabbits' general condition (appearance, behavior), and
alterations concerning the excretory products. The feed intake
of the animals was determined from the difference in weight
between the feed offered and the feed not consumed for the
following days of gestation: day 0 - ¢, day 6 - 11, day 11 -
16, day 16 - 21, day 21 - 24 and day 24 ~- 29 p-.c.

Water intake was assessed by visual estimation of the quan-
tities left over.

6.6.1.2. Body Weight Development

The body weight of the animals was determined on day 0 p.c.
and Qaily f{rom day & to day 25 p.c. By subtracting the uterus
weight on day 29 p.c. from the body weight gain from day 0 to
29 p.c. the corrected body weight gain was determined.

6.6.1.3. Gross Pathological Investigations
The animals were subjected to gross pathological evaluation
during cesarean section on day 29 p.c. ’ -

The animals which aborted were killed after abortion had
occurred.

19
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6.6.2. Investigations during Cesarean Section

For cesarean section the animals were sacrificed on

day 29 p.c. by the intravenous injection of 2 ml T 61°® ad us.
vet. (HOECHST AG). During cesarean sectio.: the following data
were ascertained and evaluated:

number of corpora lutea and implantations

uterus weight

individual weights and appearance of placentas

number of live and dead fetuses or embryos

sex of all live fetuses

individual weights of live fetuscs

occurrence of external malformations and other findings
deviating from normal in the fetuses

occurrence of findings in abdominal, pelvic and thoracic
organs, findings in the brain as well as findings of the
skeletal system including the cartilaginous part in the
fetuses

The fetuses were eviscerated according to the modified
STAPLES technique inclucling a transverse section through
the brain (3). Then staining of the cartilage was
performed by using alcian blue (method described by
INOUYE, modified (4)). Afterwards the fetuses were cleared
with diluted potassium hydroxide solution and were stained
with alizarin red § according to the modified DAWSON
technique (5-6)). After evaluation of the fetuses the
viscera were discarded.

20
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6.7. Statistics

Animals with uterine anomaly, without implantation sites or
with abortion were not taken into account for statistical
evaluation. Animals with total resorption were not taken into
account for calculation of group mean values of body weights,
body weight gains and feed intakes.

The mean values in the tables calculated by computer are the
rounded results of the calculations with unrounded raw data
values.

Differences between the control and YRC 2894-treated groups
were considered significant when p<0.05. Statistical signifi-
cance was tested using the following methods:

a. Analysis of Variance (ANOVA); in case of significances
Dunnett®’s test for

- feed intakes

- body weights and body weight gains

- uterus weights

corrected body weight gains

number of corpora lutea per dam

nunber of implantations per dam

nunber of live fetuses per dam and as percentage of
inplantantions per dam

- placental weights

- fetal weights

These cal( 1lations were performed using a Vax 4000/300
comnuter.

b. CHI? test (correction according to Yates) for

- fertility rate
- gestation rate
- number of fetuses or litters with malformations

These calculations were performed using a HP Vectra PC in

case there were noticeable differences with respect to the
control group.
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C. 2 by N CHI’* test; in case of significant differences
Fisher's exact test with Bonferroni correction for

- number of implantations per group

- number of preimplantation losses per group

- number of postimplantation losses, early resorptions,
late resorptions or dead fetuses per group

- number of live fetuses per group in percent of implan-
tations

-~ number of male or female fetuses or fetuses with
undeterminable sex per group

- number of fetuses or litters with skeletal findings

These calculations were performed using a Vax 4000/300
‘ computer.
! Skeletal localisations with mechanical damage were not
included in the calculation of incidences on fetal or
litter basis.

d. Kruskall-wWallis test; in case of significant differences
Dunn's test for

- number of preimplantation losses per dam

- number of postimplantation losses, early resorptions,
late resorptions cr dead fetuses per dam

- number of male or female fetuses or fetuses with un-
determinable sex per dam

These calculations were performed using a Vax 4000/300
computer.

6.8. Archiving

The study documents and the fetuses are archived at the Insti-
tute of Toxicolegy, BAYER AG, Wuppertal.

22



¥YRC 2894 T5059074
7. RESULTS
7.1. General Tolerance of the Treatment by Females

7.1.1. Appearance, Behavior and Mortality

One female of the 2 mg/kg group (no. 2310) aborted on

day 24 p.c. and two females of the 45 mg/kg group aborted on
day 23 p.c. (no. 2306) or on day 28 p.c. (no. 2342). The
single abortion at the 2 mg/kg level was considered incidental
as no abortion occurred at the 10 mg/kg level and as isolated
cases of abortions may occur spontanecusly in the strain of
rabbits used (see historical control data in the Annex, pa23es
314 - 317 and data from different study groups in the Annex,
page 327). A treatment related effect, however, has to be
assumed for the two ahortions at the 45 mg/kg level due to
distinct impairment of fecd intakes and body weight gains
observed in the animals of the 45 mg/kg group (see section
7.1.2. on this page and section 7.1.3. on page 26).

The other findings in the females with respect to appearance
and behavior did not reveal a dose dependency and were there-
fore considered incidental.

None of the animals died so that a treatment related mortality
is excluded.

an incidence table for the clinical findings as well as the
individual animal data are given in the Annex on pages 43 - 45
and on panes 86 - 97.

7.1.2. Feed and Water Intakes and Excretory Products

The following Table 1 on page 24 gives an overview of the feed
intakes during treatment and gestation. Individual animal data
for feed intakes are given in the Annex on pages 98 - 101.

The feed intakes were unaffected at the 2 mg/kg level. Feed
intakes were decreased from day 6 to 16 p.c. at the 1¢ mg/kg
level (day 6 to 11 p.c. statistically significantly) and
during most time of the treatment period at the 45 mg/kg level
(day 6 to 16 p.c. severely, day 16 to 21 and day 24 to

29 p.c. statistically significantly).
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Table 1
Dose (mg/kg b.w./day) 0 2 10 45

mean feed intakes (g/animal/day)}

day O - 6 p.c.: 79.2 80.4 79.2 87.9
day 6 - 11 p.c.: 72.5 76.7 S52.1%% 17.1%%
day 11 - 16 p.c.: 59.3 70.3 48.5 29.2*%%
day 16 - 21 p.c.: 73.3 78.7 62.5 44.3%%
day 21 - 24 p.c.: 67.8 B1.7* 64.8 60.1
day 24 - 29 p.c.: 77.3 86.1 71.0 61.2%%

*%* gtatistically significant difference to control p < 0.01

Correlating to the decreased feed intakes at levels of 10 mg/
kg body weight/day and above the incidence of females with
reduced feces was increased at the 10 mg/kg and 45 mg/kg
levels including or: female without feces on single days in
the 45 mg/kg group.

Water intakes of the females were unaffected by treatment at
levels up to and including 10 mg/kg body weight/day. The
number of females showing decreased water intakes was in-
creased at the 45 mg/kg level.

Correlating to thesa decreased water intakes the number of
females showing decreased urination was increased at the

45 mg/kg level. The number of females with decreased urination
at the 10 mg/kg level was also increased (slightly).

Several females of the 45 mg/kg group showed a light yellow
discoloration of urine. The finding of light yellow urine in
only 2 females of the 10 mg/kg group was considered incidental
as light yellow discoleoration may occur spontaneously in indi-~
vidual rabbits of the strain used (see data from different
study groups in the Annex, page 318).
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Reddish excretion for more than one day was evident in one
female of the 2 mg/kg group (no. 2295) waich revealed an
incidental resorption of all implants and in two females of
the 45 mg/kg group (no. 2351 and 2358) which also revealed
total r;sorption at cesarean section (see section 7.3.1. on
page 29).

The other findings with respect to excretory products were
considered incidental as a dose dependency was missing.

Details concerning water intakes and excretory products
together with other clinical findings are given in the Annex
on pages 86 -~ 97 (individual animal data) and on pages 43 - 45
(incidence table).
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7.1.3. Body Weight Development

The following graph and the following Table 2 give an overview
of the body weight 3‘evelopment of the anima.s during the
treatment and gestat.on period:

Body Weight Gain from Day © p.c.

C mg/kg 2 nighkg © mgkyg 45 mg/kg
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- Table 2
\

Dose body weight gain (g}
mean corrected
ng/kg b.w./day day 6-28 p.c. day 0-29 p.c. day 0-29 p.c.

0 154.5 171.4 - 179.4
2 191.4 216.6 - 124.1
10 122.5 133.8 - 214.3
45 S.4%* 32.2%% - 220.4

*% statistically significant difference to control p < 0.01
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As can be concluded from the graph and from Table 2 on the
previcus page and from the body weight tables in the Annex on
pages 47 - 51 (mean values) and on pages 102 - 117 (individual
data) the body weight gains during treatment and gestation as
well as the corrected body weight gain were unaffected at the
2 ng/kg level.

The “emales of the 10 mg/kg group lost weight after start of
treatment until day 11 p.c. which resulted in a statistically
significantly decreased weight gain from day 6 to 11 p.c. and
correlated with the statistically significantly decreased feed
intakes during the same period in the 10 mg,kg group. From
day 11 p.c. on the females of this group gained weight at a
rate comparable to the control group. They did, however, not
compensate the weight loss from day 6 to 11 p.c. and therefore
overall weight gain during the treatment and gestation period
as well as corrected body weight gain were slightly lower than
in the control group.

The females of the 45 mg/kg group showed distinct weight loss
from day 6 to 13 p.c. correlating to the severely decreased
feed intakes during this time period. Body weight gains during
the treatment and whole gestation period were distinctly
decreased and corrected body weight gain was slightly
decreased at the 45 mg/kg level.

7.1.4. Gross Pathological Findings

No dose related gross pathological findings were ascertained
in the females at levels up to and including 10 mg/kg body
weight/day.

Several animals of the 45 mg/kg group, mainly those which
aharted or rasorbed all their imnlants revealed effacts on the
gastrointestinal tract (hardened contents in the stomach,
marked vascular pattern of the intestines) as part of the
systemic effects observed at this dose level.

One female of the 45 mg/kg group (no. 2351) with total resorp-
tion showed a cystocele with hardening and reddish discolora-
tion of urinary bladder and partial necrosis of liver. A

treatment related effect for this isolated finding is not
assumed.

The necropsy findings are listed in the Annex on page 52
(incidence table) and on pages 118 - 119 (individual data).
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7.2, General Reproduction Data

Table 3

Dose 0 2 i0 45

mg/kg b.w./day

mated females 24+ 24+ 24 24
mated females 22 23 24 24
evaluated

", females with
implantations 22 22 24 24

in & of those

mated 100.0 95.7 100.90 100.0
(%)

per female with implantation sites

corpora lutea 8.4 8.1 7.8 7.6
preimpl. loss 0.6 0.7 0.3 0.6
implantations 7.8 7.4 7.5 7.0

+ two females (0 mg/kg) or one female (2 mg/kg) with uterine
anomaly

\ Table 3 shows that the fertility rate (percentage cf mated
animals with implantations), the number of corpora lutea and
preimplantation losses and correspondingly the number of
implantation sites in the different dose groups did not differ
statistically significantly from the correspondent control
group values.

Therefore, an impact on the outcome of the study due to
unequal distribution of the females in the different groups
with respect to these parameters can be excluded.
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7.3, Effect of Test Compound on Intrauterine Development

7.3.1. Gestation Rate
Table 4

Dose animals with viable fetuses
mg/kg b.w./day total in § of animals with implantations

0 22 100.0
2 20 $0.9
10 24 10¢.0
45 19 79.2

As shown in Table 4 the gestation rate (percentage of females
with implantations that had viable fetuses) was unaffected by
treatment at levels up to and including 10 wg/kg body weight/
day. The single abortion and the single total resorption at
the 2 mg/kg level were considered incidental as isolated cases
of abortions or total resorptions may occur spontaneously (see
historical control data and data from diffarent study groups
in the Annex, pages 314 ~ 317 and 327 ~ 330) and all females
of the 10 mg/kg group had viable fetuses.

The gestation rate was decreased at the 45 mng/kea lavel by two
abortions and three total resorptions. The totai resorption of
one of the three affected females (no. 2351) was possibly
caused by the cystocele evident at necropsy (see section
7.1.4. on page 27) while a treatment related effect has to be
assumed for the total resorption of the other two females at
the 45 mg/kg level.
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The mean values of the parameters of intrauterine development
listed under section 7.3.2. to 7.3.5. along with the results
of the statistical tests are contained in the following

Table 5 and on pages 53 ~ 58 in the Annex. Individual data are
listed in the Annex, pages 122 - 214.

Table S

Dose (mg/kg b.w/day) 0 2 10 4S5

number of dams

with implantations (a) 22 21+ 24 22+
with viable fetuses (b) 22 20 24 19
mean values (X) per dam

placental

weight in g (b) 4.0 4.3 3.9 3.6
number of fetuses (b} €.9 6.6 7.2 6.0
postimpl. loss (a) 0.9 1.1 0.3 1.8
postimpl. loss (b) 0.9 0.8 0.3 1.0
males in £ (b) 51.4 42.6 44.5 35.5%%
fetal weight in g (b) 35.8 36.7 33.6 28.6%*

+ one female of the 2 mg/kg group and two females of the
45 mg/kg group which aborted were excluded from the calcu-
lations

*% statistically significant difference to control p < 0.01

7.3.2. Weight and Appearance of Placentas

The weight of placentas was unaffected by treatment at levels
up to and including 10 mg/kg body weight/day. The placzantal
weight was decreased at the 45 mg/kg level. This decrease was
considered to be warginal as statistical significance was only
achieved when calculation was performed on an individual
basis.

30



¥YRC 2894 T5059074

There were no treatment related gross pathological findings in
the placentas. The kind or incidence of placental findings
evident in the dose groups did not reveal a dose dependency
(partial necrosis or missing placental locbe), or were com-
parable to spontaneous placental findings in the strain of
rabbits used (whitish stratifications, see historical control
data and data from different study groups in the Annex, page
346 - 352) or only appeared in a single female of the 45 mg/kg
group (high incidence of coarse-grained placentas) and were
therefore considered incidental.

Gross pathological findings ascertained on examination of
placentas are listed in the Annex, page 59 (incidence table)
and page 215 (individual Qata).

7.3.3. Postimplantation Loss, Number of Fetuses

The postimplantation loss was unaffected by treatment at
levels up to and including 10 mg/kg body weight/day. The post-
implantation loss was increased at the 45 mg/kg level (sta-
tistically significantly when calculated per group only) due
to the total resorption of three females in this group. When
postimplantation loss was calculated excluding these females
with total resorption it was unatfected by treatment at levels
up to and including 45 mg/kg body weight/day and correspen-
dingly was the number of fetuses.

7.2.4 Sex of Fetuses

The percentage of male or female fetuses did not differ from
the control figures to any marked extent at levels up to and
including 10 mg/kg body weight/day.

The 45 mg/kg group revealed a statistically significantly
lower percentage of males when compared to the control group.
However, postimplantation loss of the females evaluated for
sex distribution of their fetuses was unaffected at levels up
to and including 45 mg/kg body weight/day and external and
visceral evaluation of the fetuses did not result in any
indication of feminisation of male fetuses. Furthermore, data
from different groups of studies performed in the same labo-
ratory show that the sex ratio has spontaneously varied within
a large scattering range in the strain of rabbits used (see
data from different study groups in the Annex, page 342 -
345) . Therefore, the lower percentage of male fetuses at the
45 mg/kg level is considered incidental.
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7.3.5. Fetal Weight

The fetal weight was unaffected by treatment at the 2 mg/kg
level.

The fetal weight was decreased at levels of 10 mg/kg and
above. The fetal weight of the 10 mg/kg group, however, only
achieved statistical significance when calculated on an indi-
vidual basis and not when calculated on a litter basis. There-
fore, the effect on fetal weight in the 10 mg/kg group is only
considered marginal.

The fetal weight was statistically significantly decreased
when calculated on a litter and on an individual basis at the
45 mg/kg level.

7.3.6. Skeletal System Deviations (Variations, Retardations)

Fetal examination for skeletal retardations and variations did
not reveal treatment related findings at levels up to and
including 10 mg/kg body weight/day. All dose groups revealed a
higher stage of ossification of the Sth sternebra (statisti-
cally significantly when calculated on an individual basis).

A dose dependency, however, was not evident for this more pro-
gressed ossification and the percentage cof affected fetuses
was within the range of historical controls (see historical
data in the Annex on pages 369 and 391). Therefore, this
finding was considered incidental.

The fetuses of the 45 mg/Kg group revealed retarded ossifica-
tion of different localisations (phalanges, metacarpals, cal-
canei, cervical and caudal vertebrae, hyoid bone} evident by
statistically significant differences when calculated on a
fetal basis and for the phalanges when calculated on a litter
bagis, also. 4

Furthermore, the incidence of fetuses with supernumerary 13th
ribs without supernumerary lumbar vertebra (variation) was
marginally increased in the 45 mg/kg oroup. The difference did
not achieve statistical significance. Nevertheless, a rela-
tionship to treatment cannot be totally excluded for this
finding as two additional fetuses of the 45 mg/kg group
revealed supernumerary 13th ribs combined with a supernumerary
lumbar vertebra (commc.. malformation, see section 7.3.7. on
page 33).

The skeletzl findings are listed in the Annex, pages 60 - 83
(incidence tables) and pages 216 -~ 290 (individual data).

The criteria for classifying the observed skeletal findings as
deviations (variations, retardations) or malformations are
shown in the Annex, pages 306 - 310.
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7.3.7. Malformations

Table 6 on page 34 gives an overview of the external, skeletal
and visceral malformations in live fetuses.

The type of malformations in the dose groups was comparable to
findings in the control group of this or of previous studies
in the same laboratory (see historical control data in the
Annex, pages 356 - 361) and therefore all malformations in the
dose groups were considered common findings. Thus, there is no
indication of a specific teratogenic potential of YRC 289%94.

The incidence of malformed fetuses was comparable to the
control group at levels up to and including 10 mg/kg body
weight/day. The incidence of affected fetuses was increased at
the 45 mg/kg level when compared to the control group. The
value lay, however, at the upper range of historical controls
(see historical control data in the Annex, pages 353 - 355), a
statistical significance was missing and the number of litters
with malformations was not dose-dependently affected at levels
up to and including 45 mg/kg and lay well within the range of
historical controls. Therefore, the increased incidence of
fetuses with common malformations at the 45 mg/kg level is
considered to be only a marginal effect.

The increased incidence of malformed fetuses in the 45 mg/kg
group is mainly due to arthrogryposis which is the most
frequent spontanecus malformation in the strain of rabbits
used. The incidence of fetuses with arthrogryposis in the

45 mg/Xkg group (4.4 %) lay within the upper range of histori-
cal controls (5.6 %).

Twa fatuses aof the 48 ma/kg groun showed a supernumerary
lumbar vertebra with supernumerary 13th ribs which is known as
a common anomaly in the strain of rabbits used. The incidence
of this finding (1.8 &) only slightly exceeded the range of
previous controls (1.3 %). However, due to the slightly
increased incidence of fetuses with supernumerary 13th ribs at
the 45 mg/kg level (see section 7.3.6. on page 32) a treatment
related effect cannot be completely excluded for the two
fetuses with supernumerary lumbar vertebrae and ribs.

Thus, a treatment related marginal increase in fetuses with
common malformations is assumed at the 45 mg/kg level which is
mainly due to arthrogryposis. A treatment related effect for
two cases of supernumerary vertebrae and ribs cannot be
excluded at the 45 mg/kg level.

The individual fetal data (malformations) are given in the
Annex, pages 291 - 292.
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Table 6
Malformation Dose (mg/kg b.w./day)

] 2 10 45
arthrogryposis 3 (2) 1 3 {3) s {2)
small orbital cavity 1
hydrocephalus internus 1 1
cardiac septum defect 1 1 3 (3) 2 (1)
missing kidney 1
missing gallbladder 1 i
fusion of ribs (carti- 2 (2)
laginous part)
supernumerary lumbar vertebra 1
supernumerary lumbar vertebra 2 (2)

with 13 rib(s)

number of fetuses per group 151 132 172 114
number of fetuses with malf. 6 6 8 10
nalf. fetuses per group (%) 4.0 4.6 4.7 8.8
number of litters per group 22 20 24 19
number of litters with malf. 4 5 7 6
malf. litters per grcup (%) 18.2 25.0 29.2 31.6

() number of litters affected

There were no further external or visceral findings in the
fetuses (deviations) which were attributed to treatment as the
findings were different in type and only occured in the
fetuses of one female in each dose group (see Annex, page 3
(incidence table) and page 293 (individual data)).
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8. EVALUATION

24 female Himalayan rabbits each were daily treated orally by
gavage with YRC 2894 from day 6 to 28 p.c. in doses of 0, 2,
10 or 45 mg/kg body weight, respectively. On the 29th day of
gestation the fetuses were delivered by cesarean section.
Investigations were performed on general tolerance of the test
compound by the females as well as on its effect on intraute-
rine development.

Two females of the 45 mg/kg group aborted. Except from these
abortions there were no further treatment related effects on
i appearance and behavior at levels up to and including 45 mg/
. kg body weight/day.
The feed and water intakes, body weight gains and excretory
products were unaffected by treatment at the 2 mg/kg level.
The feed intakes and correspondingly the amount of feces vere
decreased at levels of 10 mg/kg body weight/day and above
(45 mg/kg severely). The water intakes and correspondingly
urination were decreased at the 45 mg/kg level. A slight
increase in the number of females with decreased urination was
already evident at the 10 mg/kg level. Furthermore, light
yellow discoloration of urine was observed at the 45 mg/kg
level.
The females lost weight during the first week of treatment at
levels of 10 mg/kg and above (45 mg/kg distinctly). This
transient loss was not compensated until cesarean section and
resulted in decreased weight gains during treatment and
gestation which were distinctly decreased at the 45 mg’/kg
level.
No treatment related death occurred.
i Gross necropsy of the females of the 45 mg/kg group, mainly of
' those which aborted or resorbed all their implants, revealed
' findings in the gastrointestinal tract (hardened contents in
the stomach, marked vascular pattern of the intestines).

With respect to intrauterine development, the gestation rate
was unaffected by t.eatment at levels up to and including

10 mg/kg body weight/day while it was decreased at the 45 mg/
kg level by two abortions and three total resorptions.

The postimplantation loss of females with viable fetuses and
correspondingly the number of fetuses as well as fetal sex
were unaffected at levels up to and including 45 mg/kg body
waight/day.
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The weight and appearance of placentas were unaffected at
levels up to and including 10 mg/kg body weight/day. The
placental weight was marginally decreased at the 45 mg/kg
level.

The fetal weight was unaffected at the 2 mng/kg level. It was
marginally decreased at the 10 mg/kg level and distinctly
decreased at the 45 mg/kg level.

The fetal ossification was unaffected at levels up to and
including 10 mg/kg body weight/day. Several localisations of
the fetal skeleton (extremities, vertebrae, hyoid bone) showed
retarded ossification at the 45 wmg/kg level correlating to the
decreased fetal weights. '

The incidence of fetal malformations was unaffected at levels
up to and including 10 mg/kg body weight/day. It was margi-
nally increased at the 45 mg/kg level. This increased inci-
dence was mainly due to arthrogryposis which is the most
frequent spontaneous malformation in the strain of rabbits
used.

Furthermore, a treatment related increase in fetuses with
supernumerary 13th ribs with supernumerary lumbar vertebra
(common malformation) and with supernumerary 13th ribs only
(variation) could not be totally excluded at the 45 mg/kg
level.

Nevertheless, a specific teratogenic potential of YRC 2894 is
excluded as all malformations observed in the dose groups were
of a common type.

All effects of YRC 2894 on intrauterine development (abor-
ticns, total resorptions, decreased placental and fetal
weights, retarded ossification, marginal increase in common
malformations, possible increase in variations) correlated
with systemic maternal toxicity so that a specific developmen-
tal toxicity of YRC 2894 is excluded.

The no-observed-adverse-effect levels were thus:

Maternal toxicity: 2 mg/kg body weight/day
Developmental toxicity: 2 mg/kg body weight/day
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io0. LIST OF ABBREVIATIONS
a.m. ante meridien
Anin. animal
B.w.; b.w. body weight
B.w.g. body weight gain
CET Central European Time
D Ciameter
E/L early / liate

L F female
G grcss
GRP. ; GR. group
impl.; implant. implentations
M male
m. d. mechanically damaged
NO.; no. ; N; n number
p- page
P.C.:; p.cC. post coitum
p-®. post meridiem
postiumpl. postimplantation
preimpl. preimplantation

¢ sac. sacrificed
- per os ) .
preimpl. preimplantation
RAND-NO (NR) random number
S skeletal
S.D. ; SD; st. dev.; standard deviation
stat. statistical
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