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1. SUMMARY

Introduction

The purpose of this study was to assess the effects of oral administration of Trioxan on preg-
nancy and embryofoetal development of the rat. It was conducted referring to international
testing guidelines.

Methods |

Groups of 23 mated female Wistar rats received Trioxan as 20% aqueous solution by oral
gavage once daily at the dose levels of 0, 100, 315 or 1000 mg/kg body weight from day 7 - 20
of pregnancy (day 0: day of mating, day 1: day of sperm detection) and were sacrificed on day
21 of pregnancy.

Behaviour and state of health were observed daily in all groups. Body weight and food con-
sumption were determined throughcut the study.

At necropsy the dams were examined for macroscopically visible changes. Gravid uterus
weight was recorded. The uterus was opened and the number of live and dead foetuses and
the number of conceptuses undergoing resorption were determined. Body weights, crown-
rump lengths, sex ratios of the foetuses and placental weights were determined and external,
visceral and skeletal examinations of the foetuses performed.

Results

There were no deaths during the study. No clinical signs were observed in any of the animals.

Body weight gain and food consumption were slightly decreased in the animals from the high
dose group during the treatment period. Body weights and food consumption were not
affected by the administration of the test compound in the animalis from the low and
intermediate dose group. However, body weight gain between implantation and caesarean
section corrected by gravid uterus weight (corrected body weight gain) was decreasad in all
groups treated with Trioxan.

No compound-related effects were observed at necropsy of the animals.

Gravid uterus weights, litter size and foetal sex ratios remained unaffected by the
administration of the test compound. Feetal body weights and crown-rump lengths were
decreased in the high dose group, whereas placental weights were increased. incidence of
early conceptuses undergoing rescrption was not aitered by the administration of the test
compound. Five dead foetuses were observed in five litters from the high dose group.

In the high dose group, morphoiogical examination of the foetuses revealed two cases with
aplasia of the tail accompanied by aplasia of sacral vertebral arch and sacral vertebral centres.
The incidences of foetuses with displaced, fused or fragmented sternebrae, wavy or thickened
ribs, bent or shortened scapulae, bent, shertened or dysplastic humerus, bent or shortened
ulna and bent radius were increased. Additionally, retarded ossification was cbserved in
numerous bones.
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The foetuses from the intermediate dose group showed increased incidences of wavy or thick-
ened ribs and retarded ossification of individual skull bones and caudal vertebral centres.

No compound-related effects were observed by morphological examination of the foetuses
from the low dose group.

Conclusion

i
Repeated oral administration of Trioxan to pregnant rats at the dose level of 1 000 mg/kg body
weight caused maternal toxicity, as shown by slightly decreased body weight and food con-
sumption. Corrected body weight gain was markedly decreased. Five dead foetuses were
observed. Two foetuses showed aplasia of the tail. The foetuses were retarded and showed
increased incidences of minor defects at stemebrae, ribs, scapula and forelimb.

Corrected body weight gain was still deceased at the daily dose levels of 315 and 100 mg/kg
body weight per day, thus possibly indicating some maternal toxicity.

At the dose of 315 mg/'kg body weight per day, retarded cssification of the fostuses was still
observed., Additionally, the incidence of wavy or thickened ribs was increased. Repeated
administration of 100 mg Trioxan / kg body weight was tolerated by the conceptuses without
signs of toxicity.

With regard to the present study the No Observed Eifect Level (NOEL) is 100 mg/kg/day for
embryofoetal toxicity. Concerning maternal toxicity, a clear NOEL couid nct be established,
since a compound related effect on corrected body weight gain can not be excluded.
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2. STATEMENTS

2.1 GLP Compliance Statement

Trioxan - Rat oral developmental toxicity (teratogenicity) study

To the best of my knowledge and belief, this study was conducted in compliance with Good
Laboratory Practice regulations. No unforeseen circumstances were observed which might
have affected the quality or integrity of the study.

Study Director: —R . HQQV\A aotn A2 Mos ~ D3
(Dr. THh. Hofmann)

1
Head of Department: l,w' M W /( 1" V
(Dr. D. Mayer)
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Quality Assurance (GLP)
12.03.1598

]

Oualityv Asgurance Statement

Title: Trioxan ~ ]
Rat or?l develcpmental toxicity (teratogenicity) study

study: $7.0354

This study was periodically inspected and properly signed records
of these inspections were submitted to testing facility management
and the study director as shown below:

Inspection 7 Report L
02.06.1997 02.06.1997 _ ) :
11.06.1997 11.06.1997 )

18.06.1997 18.06.1997 .

23.06.1997 o 23.06.1387 R
07.08.19387 o 07.08.1997

16.09.1857 16.08.1897

04.03.1998 - 09.03.1998 09.03.1998 . .. _
05.03.1998 : 05.03.1998 .
12.03.1998 i 12.03.1998

R. ; - i
@WM‘—@% 72.037395
Qualil Assurance (GLP) ,
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2.3 Signatures of the Authors

Trioxan - Rat oral developmental toxicity (teratogenicity) study

Study Director: \UZ . \)mgw\ QAN AL-Moc- Az

(Dr. Th. Hofmann)

Reproduction Toxicology: %u’(o‘" 12 Lot 5T

(Br. Ch. Baeder)

Head of Department: /’V\i A IH/{M Q‘ {ﬂ RP

(Or. D. Mayer)

Dr. TH
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3. INTRODUCTION
3.1 Objective

The present study was conducted in order to determine the effects of Trioxan on embryenic
and foetal development when administered orally once daily to mated female Wistar rats from
day 7-- 20 of pregnancy. The study should provide a rational basis for risk assessment in man.

In a previous study, Sitargk et al. (1988) examined the embrycfoetal toxicity of Trioxan in
Wistar rats when administered during embryogenesis and foetogenesis. They reported
malformations of brain, kidneys and/or skeletal system and a significant increase of foetuses
with delayed ossifications at dose levels of 0.77 g/kg and 1.55 g/kg. However, this study was
poorly documented and considered to be invalid for the characterisation of the embryatoxic
and foetotoxic profile of the test compound, which is necessary for risk assessment in man.

Rationale for route of exposure:

The oral route is considered tc be a potential exposure route in man.

Rationale for species selection:

The rat has proved to be a suitable species for teratogenicity testing with many chemical sub-
stances and is the species of choice (rodent) according to international testing guidelines.

Rationale for dose selection:

In & dose-range-finding study groups of 4 mated Wistar rats received Trioxan as an aqueocus
solution at the dose levels of 500 or 1000 mg/kg per day from day 7 - 20 of pregnancy and
were killed on day 21. All animals were observed daily for ciinical signs whilst body weight and
food consumption were recorded at regular intervals, On day 21 the uterus was opened and
the number of live and dead foetuses and the number of conceptuses undergeing resorption
were determined. The foetuses were examined for gross major anomalies. Fetal body weight
and crown-rump length were recorded.

Twe animais from the 1000 mg/kg group showed slight loss of body weight from day 7 - 10
and exhibited increased numbers of retarded (smaller than normal) foetuses at caesarean
section. No compound-related effects were observed in the other animals.

Based on these results the dose levels of 0, 100, 315 and 1000 mg/kg body weight per day
were selected for the present study. Testing of dose levels greater than 1000 mg/kg body
weight is not necessary with regard to the Guidelines mentioned below (Limit Test).
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3.2 Guidelines
The present study was conducted referring to

OECD Guidelines for Testing of Chemicals, Section 4, Heaith Effects, 414
"Teratogenicity", 12 May 1981

Guideline of EC-Commission from November 18, 1987 (88/302/EWG).

US EPA Pesticide Assessment Guidelines, Subdivision F, Hazard Eva-
luation: Humans and Domestic Animals, Series 83: Chronic and Long
Term Studies, § 83-3: "Teratogenicity Study”, November 1984

Japanese Ministery of Agriculture, Forestry and Fisheries. Requirements
for Safety Evaluation of Agricultural Chemicals, 59 NohSan No. 4200, 28
January 1985

3.3 Quality Assurance

This study is conducted in compliance with the Principies of Good Laboratory Practice:
OECD Principles of Good Laboratory Practice, Paris, France, 1981

and in compliance with the German GLP reguiations:

Grundsétze der Guten Laborpraxis (GLP), Anhang 1 zu Paragraph 19a, Absatz
1 des Chemikaliengesetzes vom 25. Juli 1994.

The following data were archived according to the standard cperating procedures: test article
reference sample, protocol, report, all raw data and specimens of laboratory investigations.

No unforeseen circumstances were observed which might have affected the quality or integrity
of the study.
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3.4 Survey
Study Number:
Artemis Number:
Test compound:

Sponsor:

Type of Study:
Species/strain/sex:

Vehicle:

Duration of administration:
Start of study (day 1):

First administration:

Last administration:

End of study (in life phase):
Dose levels:

Number of animals per group:

G7.0354
RR0O792
Trioxan

Hoechst Aktiengesellschaft, Factory Ticona
BASF Aktiengesellschaft

developmental toxicity (teratogenicity) study
Rat / Wistar / female

deicnised water

day 7 - 20 of pregnancy

June 03rd, 1987

June 09th, 1997~

June 25th, 1997

June 26th, 1997

0, 100, 315 and 1000 mg/kg body weight

23 mated females per group

* The animals were allocated successively to the four groups. The groups were filled up simul-

taneously.



Hoechst Marion Roussel Deutschland GmbH
Preclinical Development Drug Safety

Report No. 97.0791
Page 13 of 288

3.5 Responsibilities
Study director:

Monitoring scientist:

Head of department:
Reproduction Toxicology:
Analviics:

Statistics: '
Data storage:

Quality Assurance (GLP):

Testing facility and archive:

!

Dr. Th. Hofmann

Dr. 8. Bachmann, BASF Aktiengesellschaft
Dr. D. Mayer

Dr. Ch. Baeder

Dr. H.- J. Pletsch

DM R. Uhl

Dr. G. Nélken

S.J. Harston (Pharmacist)

Hoechst Marion Roussel

Global Preclinical Development - Germany
Drug Safety

859286 Frankfurt am Main
GERMANY
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4. MATERIAL AND METHODS

4.1 Test compound
Name:

Analytical certificate:
Date of delivery:
Appearance:

Purity:

Expiry date:

Storage:

Vehicle:

Formuliation:

Determination of the
concentration of the sub-

stance in the preparations:

Trioxan (as 20% aqueous solution)

from February 05th, 1997

7th February 1997

colouriess liquid

99.77 % Tricxan as 20% aqueous solution
31st December 1999

at approximately 20 °C, protected from light
deionised water

Homogeneity and stability of the test compound in the
vehicle are guaranteed (page 287).

Freshly each day. If crystals were present, they were
dissoived by slight heating (maximum 40 °C in the dark).

For each concentration, samples were taken towards the
start and end of the dosing period (day 7 to 20). All sam-
ples were stored deep frozen pricr to analysis.
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4.2 Test species and animal husbandry

Species: rat

Sex: female

Strain: Heoe: WISKF(SPF71) Wistar

Origin: Hoechst AG, Kastengrund, SPF breeding colony

Age at start of study:

Animal maintenance:

Room temperature:
Relative humidity:
Lighting time:
Ventilation rate:
Food:

Water:

Animal identification:

Acclimatisation period:

4.3 Test groups

The test animals were assigned randomly (computer-generated algorithm) tc the following

approximately 8 - 10 weeks

individually in fully air-conditioned reoms in makrolon
cages (type lll) on soft wood granulate

18-22°C

35-75%

12 hours daily

16 - 20 air changes per hour

Ssniff R-Z (V1324), ad libitum

tap water in plastic bottles, ad libitum
ear tags and cage numbering

at least five days under study conditions

groups:
Group Dosage Animal No's
1 (control) 0 mg/kg body weight 701-723
2 (low dose) 100 mg/kg body weight 724 - 746
3 {intermediate dose) 315 mg/kg bedy weight 747 - 769
4 {high dose) 1000 mg/kg body weight 770-792
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4.4 Test procedure

Mating

In the laboratory’s own breeding facility, virgin female animals in the pre-oestrus or oestrus
phase were mated overnight with sexually mature maies in the ratio 1 male : 1 female and
were caged individually after detection of sperm in vaginal smears. The day of sperm detection
was defined as day 1 of gestation, and the day of mating was defined as day 0 of pregnancy.
Pregnancy was conﬁrmed'at necropsy by the detection of implantation sites or normally
developed corpora iutea.

Administration of the test compound

Female rats showing sperm in the vaginai smear received Trioxan at the dose levels of C, 100,
315 or 1000 mg/kg body weight per day as a solution in deionised water orally by gavage once
daily from day 7 - 20 of pregnancy. All groups received a dose volume of 5 ml/kg body weight,
with adjustment of the individual volume to the most recently recorded body weight. The test
compound was prepared daily, immediately before dosing.

4.5 Observations and measurements

All animals were examined before the start of the study and were shown to be in good general
health condition.

The behaviour and general health condition of the animals were observed several times daily
{on weekends and public hoiidays once daily).

Body weights were determined on days 1, 4, 7, 10, 14, 17, 19 and 21 of pregnancy, and food
consumption was recorded between days 1-4, 4-7, 7-10, 10-14, 14-17, 17-19 and 19-21 of
pregnancy.

4.6 Caesarean section and post mortem examinations

The animals were killed cn day 21 of pregnancy and the foetuses removed by Caesarean sec-
tion. All animals were examined externally and internally (thoracic and abdcminal conients) for
macroscopically visible changes, with emphasis on the uterus. Gravid uterus weight was
determined. The live and dead foetuses in the uterus as well as the conceptuses undergoing
resorption and corpora lutea were counted and examined macroscopically. The implantation
sites in the uterus were counted after staining with ammonium sulphide.

The foetuses, the placentae and conceptuses undergoing resorption were removed from the
uterus, weighed or measured and examined for gress external abnormalities and the crown-
rump length recorded. Then the foetuses were killed by CO; asphyxia.
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Approximately 50% of the foetuses of each litter were fixed in alcohol, necropsied, sexed and
checked for anomalies of the internal crgans. The carcasses were placed in a solution of
potassium hydroxide for clearing and stained with alizarin red S. The skeletons were examined
and checked for stage of development and abnormalities with the aid of a stereo-microscaope.
Foetuses found dead in the uterus at caesarean section were fixed in alcohol and examined
for external anomalies.

The remaining foetuses were transferred in Bouin's solution, examined for organ anomalies
referring to Wilson's slicin{g technique [Wilson, J.G.: Embryological considerations in teratol-
ogy. In Teratology: Principtes and Techniques (J.G. Wilson, J. Warkany, Ed.), page 251-277.
University of Chicago Fress, Chicago, IL. (1865)] and sexed.

¥

4.7 Data processing and statistics
All data were recorded on-line and compiled by a data processing system (ARTEMIS).

The statistical evaluation is based on the assumption of a monotone dose-response relation-
ship. Statistical comparisons of the low dose groups with the simuitaneous control group were
only caried out if significant effects were detectable in the high dose group (Hothomn &
Lemacher, 1991). In the univariate analysis, two-sided questions (body weight of dams, rela-
tive food consumption, crown-rump length, foetal weight and placental weight) were generally
tested as follows: a two-sided comparison with the high dose group was followed by a one-
sided test for the low-dose group. In case of the caesarean section data of the foetuses
(crown-rump length, foetal weight and placental weight), muitivariate statistics were first of all
calculated and used in selecting relevant dose groups. For the individual parameters,
sequential comparisons with the high dose group (Hechberg, 1988) and sequential tests at the
5% level (Hothom & Lemacher, 1€91) for the low dose were then conducted.

The t-tests and the test statistics of Wilks (Hartung & Elpelt, 1984) are based on common vari-
ance estimations for all study groups. For the Wiicoxon test (Hollander & Wolfe, 1973) the
exact distribution (Streitberg & Réhmael, 1987) of the meaned ranks was calculated.

In the case of the daily food consumption of the dams, the mean consumption per 100 g body
weight was always calculated between two successive measurement times and evaluated by
the rank sum test after Wilcoxon. In examining the bedy weights of the dams, the change in
weight was determined in comparison to the initial weight. The univariate evaluation was
carried out using t-tests.

The caesarean section data of the foetuses were used to calcuiate litter mean values. Multi-
variate evaluation was carried cut using the test statistics of Wilks. In the univariate anaiysis,
t-tests were used.

The number of corpora lutea, impiantation sites and live foetuses, and quotas of dead embry-
onic primordia undergoing resorption in the animals were likewise analysed using one-sided
Wilcoxeon tests.
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The findings obtained at autopsy and at body cross-section and skeletal examination of the
foetuses were evaluated separately for the foetuses and for the litters by Fisher's Exact test
(Fisher, 1835) at significance Jevels of 5% and 1%. It was examined whether the relative fre-
quencies of findings in the dose groups deviated from those findings in the centrol group.

In addition, frequencies of findings obtained at autcpsy, at body cross-section and skeletal
examination of the foetuses were compared with those of corresponding findings in previous
controt groups.

5. RESULTS

5.1 Maternal data ‘

5.1.1 Mortality and clinical observations

There were no deaths during the study. No clinical signs were observed in any of the animals.

(Group incidence tables page 28 - 29, individual data page 50 - 60).

5.1.2 Body weight and food consumption

Body weight gain and food consumption was slightly, but statistically significantly decreased in
the animals from the high dose group from day 10 until the end of the study, the gffects on
body weight mainly being caused by a stagnation between days 7 and 10.

Corrected body weight gain (body weight on day 21 minus body weight on day 7 minus gravid
uterus weight), was markedly decreased in the high dose group and slightly decreased in the
low and intermediate dose group. Values of corrected body weight gains were 33.60 g (control
group), 27.13 g (low dose group), 28.86 g (intermediate dose group) and 18.88 g (high dose
group). Although there was ne clear dose-dependency in the low and intermediate dose group,
these findings might indicate a slight maternal toxicity even in the low dose group.

Food consumption was statistically significantly reduced in the animals from the intermediate
dose group between days 7 - 10 and from day 17 - 18 of the study. However, a compound-
related effect is questionable as these changes were only minor. Statistical evaluation did not
reveal any difference between the control and low dose group.

(Figures page 26 - 27, Summary table and Statistics page 30 - 32, Individual data page
61 -72).
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5.1.3 Necropsy findings
No compound-related effects were observed at necrepsy of the animals.
Gravid uterus weights were comparable in all groups.

(Summary tabies page 38 - 37, Individual data page 77 - 100Q).

5.1.4 Caesarean SeCﬁOlil data

Three femaies from the control group and two females from each of the treatment groups did
not become pregnant.

One animal from the low and high dose each showed only implantation sites at caesarean
section (designated as 'abortion’ in the printouts). Statistical evaluation revealed an increase in
the incidence of the numbers of early and late conceptuses undergoeing resorption (designated
‘early intrauterine deaths' in the printouts) in the high dose group. However, there was no
dose-dependency, and similar values were recorded in a recent control group. Therefore, a
compound-related effect is uniikely. All resorptions were early conceptuses undergeoing
resorption. Two dead foetuses were observed in one litter of the intermediate dose group. As
only one litter was affected, a compound-related effect is questionable. A total of five dead
foetuses occurred in five litters from the high dose group, the incidence being statistically
significant compared to the control group. In view of the findings observed at caesarean
section and at morphelogical examinations of the foetuses, a compound-related effect can not
be ruled out.-

(Summary tables and Statistics page 33 - 35, Individual data page 73 - 76).

5.2 Foetal data
5.2.1 Findings at caesarean section

Litter size was comparable in all groups. Foetal body weight and crown-rump length were
slightly and statistically significantly decreased in the high dose group. Placental weights were
increased to a statistically significant degree in this group. Foetal bedy weight, crown-rump
length and placental weights remained unaffected by the administration of the test compound
in the low and intermediate dose group. Sex ratio of the foetuses was not altered by the
administration of the test compound.

(Summary tables and Statistics page 33 - 35, Individuai data page 101 - 271).
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5.2.2 External, skeletal and visceral examination

External and visceral effects obtained at autopsy

The incidence of retarded foetuses was increased to a statistically significant degree in the
foetuses from the high dose group (6/123, 8/1 17, 8/139, 28/131). The values were outside-the
historical range of the rat strain used. A compound-related effect is evident. Two fostuses from
this dose group showed aplasia of the tail. As this finding was not observed in 6025 histarical
control foetuses, a compoyind-related effect cannot be ruled out.

Alt other findings in the foetuses from the treatment groups were within the historical range of
the rat strain used or showed nc dose-dependency and were not statistically significant from
the control group. Therefore a compound-related effect can be ruled out.

Skeletal defects

Maior defects

The above menticned foetuses with aplasia of the tail showed aplasia of sacral vertebral arch,
sacral vertebral centres and 1st and 2nd caudal vertebral centres.

One foetus from the low dose group showed fusion of the exocciptal bone with the first cervical
vertebra and dysplasia of the exoccipital bone. The latter finding also occurred in a foetus from
the high dose group. There was no dose-dependency, and the incidence was within the
historical range of the rat strain used.

Minar defects

The incidence of longitudinally dispiaced, fused or fragmented sternebrae (2/123, N7,
1/139, 17/131), wavy and/or thickened ribs (12/123, 14/117, 56/139, 84/131), bent or
shortened scapula (0/123, 0/117, 2/139, 12/131), bent, shortened or dysplastic humerus
(0/123, 0117, 1/139, 12/131) and bent or shortened radius (07123, 0/117, 0/139, 5/131) were
increased to a statistically significant degree in the foetuses from the high dose group. Two
foetuses with the latter finding showed bent ulna. The incidences were above the historical
range of the rat strain used. Therefore, a compound-related effect is probable. The incidence
of fragmented thoracic vertebrail centres (0/123, 0/117, 2/138, 4/1 31) was above the historical
range in the high dose group and therefore may be compound-reiated.
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The incidence of wavy and or thickened ribs was also statistically significantly increased in the
intermediate dose group, the incidence being above the historicai range of the rat strain used.
Therefore, a compound-related effect can not be ruled out.

in all other cases, statistical evaluation did not reveal differences and the values were within
the histerical range of the rat strain used or showed no dose-dependency.

Variations |
There were no compound-related effects. One foetus from the high dose group with aplasia of
the tail showed also anlage of only 5 lumbar vertebrae. All other findings were within the
historical range of the rat strain used and showed no dose-dependency.

Retardations

High dose group: Statistical evaluation revealed numercus retardations in the high dose
greup: Slight or nen-ossification of individual skull bones (42/123, 50/117, 74/139, 80/131),
weakly or non-ossified cervical vertebrai arch (0/123, 0/117, 3/139, 13/131), weakly ossified
lumbar vertebral arch (0/123, 07117, 2/138, 13/131), weakly or non-cssified sacral veriebral
arch (3/123, 3/117, 2/139, 14/131), ossification of less than two caudal vertebral centres
(26/123, 50/117, 85/139, 98/131), weakly ossified ribs (0/123, 1/117, 3/138, €/131), weakly
ossified metacarpale 2 (0/123, 0/117, 0/139, 5/131), non-ossified metacarpale 5 (58/123,
61/117, 92/139, 86/131) and non-ossified metatarsale 5 (3/123, 2/117, 1/139, 11/131). These
incidences were above the historical range of the rat strain used. Therefore, a compound-
related effect is probable. Further statisticaily significant changes in the high dose group
consisted of non-or weakly ossified sternebrae (18/123, 42/117, 45/138, 70/131) and non-
ossified phalanx Il of the 1st to 5th toe of the hindpaw (1/123, 7/117, 3/139, 18/131). In these
cases, the vaiues were within the historical range of the rat strain used. However, with respect
to the findings mentioned above, a compound-related effect is probable. The incidences of
weakly or non-ossified thoracic vertebral arch (1/123, 0/117, 2/138, 3/131), weakly or non-
ossified thoracic (1/123, 0/117, 0/139, 4/131) and sacral vertebral centres (3/123, 3117,
2/138, 10/131) and weakly ossified metacarpale 4 (0/123, 0/117, 0/138, 3/131) were above the
historical range of the rat strain used.

Intermediate dose group: The incidences of slight or non-ossification of individual skull
bones, ossification of less than two caudal vertebral centres and non-ossified metacarpale 5
were also statistically significantly increased in the intermediate dose group. As the incidences
were above the historical range, a compound-related effect cannot be ruied out. The
incidences of weakly or non-ossified cervical and thoracic vertebral arch, weakly ossified
lumbar vertebral arch and weakly ossified ribs were slightly above the historical range.

The incidence of non- or weakly ossified stemebrae was statistically significantly increased.
The incidence was within the normal range, and there was no dese-dependency. Therefore, a
compound-related effect is unlikely.
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Low dose group: Statistical evaluation showed increases in the incidence of ossification of
less than two caudal vertebral centres and of non- or weakly ossified sternebrae. The
incidence of the former finding was slightly above the historical range of the rat strain used. As
no other findings, which could be related to treatment were observed in this dose group, a
compound-related effect is not evident. The latter finding occurred without dose-dependency in
the low and intermediate dose group and therefore is considered not to be treatment-related.
The same applies to the statistically significantly increased incidence of non-ossified phalanx
1l of the 1st to 5th toe of the hindpaw.

Incidences of non- ossified metacarpals 2, 3, 4 were above the historical range in all groups,
but were not statistically significant and occurred without dose-dependency. All other findings
were within the historical range of the rat strain used and were not statistically significant.

External and visceral effects obtained at body cross-section examination

The incidence of retarded foetuses was increased to a statistically significant degree in the
foetuses from the high dose group (0/116, 2/109, 1/125, 17/121). The values were outside the
historical range of the rat strain used. A compeound-reiated effect is evident. One foetus from
the high dose group showed enlarged bladder. However, this finding is considered not to be
compound-related in view of the isolated occurrence. All other findings were within the
historical range of the rat strain used and were not statistically significant.

Morphological findings in dead foetuses

One oedematous foetus occurred in the intermediate and high dose group, respectively. No
skeletal defects were observed in the foetuses found dead.

(Summary tables and Statistics page 38 - 48, Individual data page 101 - 271).
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6. DISCUSSION AND CONCLUSION

The purpose of this study was to assess the effects of Trioxan on pregnancy and embryofoetal
development of the rat, when administered in desages of 0, 100, 315 and 1 000 mg/kg body
weight per day from implantation until the end of pregnancy.

Neither deaths nor clinical signs were observed in any of the animais.
!

Body weight gain and food consumption were slightly decreased in the animals frem the high
dose group during the treatment period. Body weights and food consumption were not
affected by the administration of the test compound in the animals from the low and
intermediate dose group. However, body weight gain after implantation corrected by gravid
uterus weight (corrected body weight gain) was decreased in all groups treated with Trioxan.
Mean values were 33.8 g (control group), 27.1 g (low dose group), 29.0 g (intermediate dose
group) and 18.9 g (high dose group). Although there was no clear dose-dependency, the
difference between the control group and the low dose group is approximately 20%. Therefore,
maternal toxicity can not fully be excluded even in the low dose group.

No compound-related effects were observed at necropsy of the animals.

Gravid uterus weights, litter size and foetal sex ratios remained unaffected by the
administration of the test compound. Foetal body weights and crown-rump lengths were
decreased in the high dose group, whereas placental weights were increased. Incidence of
early conceptuses undergoing resorption was not altered by the administration of the test
compound. Five dead foetuses were chserved in five litters from the high dose group.

In the high dose group, morphological examination of the foetuses revealed two cases with
major defects (aplasia of the tail accompanied by aplasia of sacral vertebral arch and sacral
vertebral centres). The incidences of foetuses with minor defects (displaced, fused or
fragmented sternebrae, wavy or thickened ribs, bent or shortened scapulae, bent, shortened or
dysplastic humerus, bent or shortened ulna and bent radius) were increased. Additionally,
retarded ossification was observed in numerous bones.

The foetuses from the intermediate dose group showed minor defects consisting of increased
incidences of wavy or thickened ribs. Furthermore, retarded ossification of individual skull
bones and caudal vertebral centres were observed.

No compound-related effects were observed by morphoiogical examination of the foetuses
from the low dose group.
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In conclusion, repeated oral administration of Tricxan to pregnant rats at the dose level of
1 000 mag/kg body weight caused maternal toxicity, as shown by slightly decreased body
weight and food consumption. Corrected body weight gain was markedly decreased. Five
dead foetuses were observed. Two foetuses showed aplasia of the tail. The foetuses were
retarded and showed increased incidences of minor defects at sternebrae, ribs, scapula and
forelimb.

Corrected body weight gain was still deceased at the daily dose levels of 315 and 100 mg/kg
body weight per day, thus Qossibiy indicating some matermnai toxicity.

At the dose of 315 mgrkg body weight per day, retarded ossification of the foetuses was still
observed. Additionally, the incidence of wavy or thickened ribs was increased. Repeated
administration of 100 mg Trioxan / kg body weight was tolerated by the conceptuses without
signs of toxicity.

With regard to the present study the No Observed Effect Level (NOEL) is 100 mg/kg/day for
embryofoetal toxicity. Conceming maternal toxicity, a clear NOEL could not be established,
since a compound related effect on corrected body weight gain can not be excluded.
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