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Continuation of 2.1

As there were no reproductive or developmental effects observed in this study, the results from this study do not warrant reporting under TSCA
8(e). However, in a one-generation reproduction study the iitter size at birth and the viabiity index were reduced at a dose of 20,000 ppm, and
there was a shift towards a reduced number of meles born in the 20,000 ppm dose group. As the one generation reproduction study has been
reported to the EPA (8(e)HQ-80-14385, this study is being reported as a follow-up.

Abstract

MKH 6561 was examined for possibie effects on reproduction in a two-generation study using Wistar rats, with one lifter per generation. This
invoived the administration of MKKH 6561 to groups of 30 male and 30 female rats at conc - ~trations of O (control), 1000, 4000, or 16000 ppm in
the diet.

Parental FO animais were pre-trested over a period of about 10 weeks and aliowed to mate over a period of up to three weeks. F1 offspring
were nursed up to four weeks of age. Some of the F1 offspring were selected for further treatment and for production of a F2 generation, as
done with the FO rats. F2 offspring were weaned at four weeks of age. F1 pups not kept to become F1 parents and F2 pups were killed and
necropsied when the pups were 28 days old.

Chinical signs, body weights, food intake, mating performance, fertility, durstion of pregnancy, estrous cyciing, and sperm parameters were
examined in FO and F1 rats. Litter size, number of stillbirths, ratio of males to females, pup weight at birth, pup viability, and body weight gain
were evaluated in F1 and F2 offspring. Developmental milestones were examined in F1 weantings. Necropsies were done on all rats. Selected
organs were weighed (FO, F1 adults and F1, F2 weanlings) and histopathological evaluations were performed on some organs from FO and
F1 acuit rats.

Food intake was increased for FO males, and FO and F1 females in the 16000 ppm dose group.

There was no trestment-related effect on mortality, appearance, heatth, and behavior of the F?) and weaned F1 animals.

There was no treatment-related effect on the body weight of FO and F1 rats.

There was no irestment-related effect on the following reproduction parameters: mating performance, fertility, duration of pregnancy, number

PP VI U PUPOr Y SSre vy carmimbrbe EMas o i
OF pups DOV, POTCeMEgs OF vk & Tomes pups, pup WergTes, Fiter size &t birth, pup weight develcpment, sitihuihe, and pup sunival rmtee

(viability 1. * lectation indices).

There were no trestment-related clinical or gross pathological findings, including malformations, for pups and weanlings. There was no
trestment-related effect on the maturation of the external sexual organs of F1 rats.

There was no treatmenit-reiated effect on the estrous cycling of FO and F1 females.

There was no trestment-related effect on sperm analyses.

For females in the 4000 ppm (FO) and 16000 ppm (FO and F1) dose groups, there was an increase in the number of animals with a dilated
cecum.

Histopsthological examination revealed an increase in focal vacuolation of the forestomach epithelium of F( and F1 males and females in the
16000 ppm dose gioup, as well as for F1 males in the 4000 ppm dose group.

No treatment-related momphological changes were obeerved in the reproductive organs of FO and F1 parental animals in the 16000 ppm dose
group.

Thus, the overall no-observed-effect level (NOEL) for the parental animals was 1000 ppm of MKH 6561, and the reproductive NOEL was
16000 ppm of MKH 6561.
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02/ 14/ 1967

02 19/ 1997
04/ 15/ 1997
05/ 12/ 1957
0S5/ 22/ 1997
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¢
L o

The results of the study and the methods used have been correcily reported.

o B g 7y
Ll .

Quality Assurance Unit
PH-OP-QA-GLP, Bayer AG

Date: lbi 2(}, /999
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Responsible: “ ,éé ,4;4,(
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MKH 6561 was examined for possible effects on reproduction in a two-generation
study in VVistar rats with one litter pe. generation. This involved administration of MKH
6561 to groups of 30 male and 30 female rats at concentrations of 0 (controf), 1000,
4000 or 16000 ppm in their diet (for actual doses in mg/kg body weight see Tables 5
and 19).

Parental FO animals were pretreated over a period of about 10 weeks and allowed to
mate over a period of up to three weeks. F1 offspring were nursed up to an age of four
weeks. Some of them were selected for further treatment and for breeding a F2
generation as done with FO rats. F2 offspring were weaned at an age of four weeks.

Clinical signs, body weights, food intake, mating performance, fertility, duration of
pregnancy, estrus cycling and sperm parameters were examined in FO and F1 rats.
Litter size, number of stilibirths, ratio of males to females and pup weight at birth as
well as viability, lactation, and body weight gain were studied in F1 and F2 offspring.
Developmental milestones were examined in F1 weanlings. Necropsies were done in
all rats. Selected organs were weighed (FO, F1 adults and 71, F2 weanlings) and
histopathological evaluations were performed on some organs of FO and F1 adult rats.

The food intake was not remarkably influenced up to 4000 ppm MKH 6561 and
increasad at 16000 ppm.

The mortality of treated animals was not increased in any generation and there was no
treatment effect on the appearance, heaith and behavior of the FO and weaned F1

animals at levels of up to 16000 ppm.

Up to 16000 ppm there were no adverse effects on the body weight in FO and F1 rats.
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The reproduction parameters such as mating performance, fertility, duration of
pregnancy, number of pups bom, perceniage of male an. female pups, pup weights
and litter size data at birth, pup weight development as well as stillbiths and pup
survival rates (viability and lactation indices) showed no treatment-related effect at
levels of up to 16000 ppm.

No test substance-related clinical or gross pathological findings including
malformations were observed in pups or weanlings. No treatment effect on maturation
of external sexual organs of F 1 rats was apparent.

The estrus cycle staging in FO and F1 females showed no abnomnalities up to
16000 ppm.

Sperm analyses revealed no test substance-related changes.

At 4000 ppm (F0) and 16000 ppm (FO and F1) more females with a dilated caecum
were found than in the other groups.

Histopathological examination revealed an increase in focal vacuolation of the
forestomach epithelium at 16000 ppm in FO rats and F1 females as well as in F1 males
of the 4000 and 16000 ppm group.

No morphological changes due to the treatment were detected in reproduction organs
of parent FO and F1 animals at 16000 ppm.

Thus, the dietary concentration of 1000 ppm MKH 6561 is established as the overall
no observed adverse effect level (NOAEL=NOEL) for the parent animals under
conditions as described. The reproduction was unaffected up to a concentration of
16000 ppm.
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2. INTRODUCTION

MKH €561 is a test substance presently under deveiopment as a herbicide.

in the following results of a two-generation study with MKH 6561 on Wistar rats with
one litter per generation are reported.

The conduct of this study complied with recommendations published by the U.S. EPA
(Pesticide Assessment Guidelines, Subdivision F, Hazard Evaluation: Humans and
Domestic Anirnals, Series 83-4: "Reproductive anc Fertility Effects”; Revised Edition,
November 1984) and the OECD (Guidelines for Testing of Chemicals, Section 4.
Health Effects, No. 416: "Two-Generation Reproduction Toxicity Study”, adopted May
26, 1983). Furthenmore, this study was conducted according to the "Guidance on
Toxicology Study Gata for Application of Agricuiturzl Chemical Registration”, Society
of Agricultural Chemicals, Japan 198¢ (MAFF Requirements).

Moreover, additional investigations mentioned in newly issued draft guideiines such as
sperm tests, estrus cycle determination. registration of deelcpmental milestones and
measurement of organ weights in weanlings were performed.
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3. GENERAL INFORMATION
3.1 Test Facilities

The experimental phase and the evaluation of the study were conducted at the
Institute of Toxicology, BAYER AG, Friedrich-Ebert-Strae 217-333, D-42096
Wuppertal, Germany. The histological technique was performed by Propath (UK) Ltd.,
Willow Court, Netherwood Road, HR 2 6Ju, Hereford, England. The histopathological
examination was done at TPC Toxicologic Pathology Consultancy, Goethestr. 26,
24116 Kiel, Germany.

3.2 Duration of Study, Chronology

The dates of the experimental phase of the study and other important dates are
summarized in Table 1.

Table 1 - Key Study Dates

Study Identification:
Test Number: T1061527
Pathology Number: 4997
Animals:
Delivery of Animals: February 5, 1997
Animal Age at Detivery: 4 - 5 weeks
Animal Age at Study Start: 5 - 6 weeks
Mean Initial WeigAts at Study Start
Males: 1539(123-185g)
Famales: 102g(87-120g)
Study Initation Usate: February 7, 1997
Total Duration of Study: 42 weeks
Study Start Cate (First Day of Treatment): February 12, 1997 (male)
(Experimentai Starting Date) February 13, 1997
(female)
Exparimental Completition Date: February 24, 1999
(Last Animal Necropsied)
Stidy Completion Date see signatures
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The times (days or weeks) stated in the data listings are defined as follows:

a. Body weights, clinical findings and food intake:

FO generation: Week O refers to results outained before administration of test
substance commenced on the first day of treatment. it may also be used to include
occurrences during the first week of treatment. Week 1 refers to data recorded on
day 8, etc., allowing for a margin of + 3 days. Days of body weight or food
consumption measured during pregnancy and lactation are given with respect to the
first day of pregnancy or lactation. The food intake is designated according to the

week/day on which the unconsumed food was weighed. In the calculations of mean
food intake the actual number of days over which consumption took place was taken
into account.

F1 generation: In principle the same time schedules are used for the F1 generation.
However, week 0 means in this case the day on which all F1 weanlings were
appointed to their group for further treatment.

b. Lists of surviving FO/F1 animals and dates of death:

These lists indicate the number of animals still alive on the last day of a given week
(in respect to the first day of the treatment (F0) or the day, when the first F1 weanling
was appointed to the group), and the day on which the animal died. Death days are
given in the Pathology Report.

3.3 Archiving

The study plan, raw data, specimens and the finai report are retained in the archives
specified by Toxicology of Bayer AG. The storage of a retention sample of the test
item and, if applicable, also of the reference item is in the responsibility of the
sponsor.
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3.4 Persons involved, Responsibilities

Study Director:
Head of Carcinogenicity and Genotoxicity:

Analyses of test substance:
Analyses of test substance in the diet:
Procurement of laboratory animals:
Animal housing:

Gross pathology:

Histopathology:

Technical services:
Computer-assisted data recording
and processing:

Archiving:

Quality Assurance:

Or. Eiben

Dr. Bomhard (until October 31, 98)
Or. Enzmann (from November 1, 98)
Dr. Gau

Dr. Ringeler

Dr. Hoffmann

Dr. Eiben

Dr. Rinke, Dr. Sander

Or. Vogel

Mr. Lomker, grad. engineer

Dr. Klotz
Prof. Dr. Schiliter
Dr. Lehn




4, MATERIALS, TEST SYSTEM. METHODS

4.1 Test item and Administration

Data conceming the test item (=test substance) and administration are summarized

in Table

2.

Table 2 - Test item and Administration Data

Test item:

Chemical Name (CAS):

Common Name

CAS No.:

Molecular Mass:

Molecular Formula:

Mixed Batch No.:

Purity

Released for Toxicity Studies
Appearance:

Storage:

Administration:

Route and Frequency:
Excipient

Diet Preparation:

Diet

Storage of Formulation(s):
Formuiation Stability:

MICH 6561

Benzoic acid, 24[[(4.5 dihydro-4-methyl-5-0x0-3-
propoxy-1H-1,2 4-triazol-1-yf)carbonyllamincjsufonyf]-,
methyl ester, sodium salt

o
|
C—0—CH ei

N—CH, n8

9
—So,——i-(!—n
\ / ° "‘;Lo—m,—cx,—oe,

Procarbazone-Sodium

181274-15-7

420.4 g/mol

CisHy/NO,S.Na

05649/0004 (reserve sample is stored)
97.6% (January 12, 1996)

until June 18, 1998

colorless crystalline powder
refrigerator

ad livitum in the diet up to necropsy
1% peanut oil (DAB 10)

once weekly
Altromin® 1321 meal
at room temperature
at least 14 days




T1081527 18 MKH 6561

4.1.1 Dietary Preparation

MKH 6561 was blended (using a mixing granulator manufactured by Loedige,
Paderbom) with Altromin® 1321 containing 1% peanut oil to minimize dust formation
(including 0 ppm concentration). The amounts of test substance were calculated on
the basis of an assumed 100% content of MKH 6561. The diet mixtures were
prepared once weekly.

4.1.2 Analyses of Test item in the Diet

Analytical investigations on homogeneity and stability (stability data were taken over
from Study No. T0058151) of the test item in diet preparations were done prior to
commencement of the study using samples from test mixtures (data see Analytical
Reportin Fa:t 2) The test item content in the food given to the animals was checked
at regular intervals throughout the study (start of study, randomly each 3 month
period, end of study). This was done by analyzing sampies of the diet mixes used.
Per dose one sample of the food mixes was taken on the day the food was prepared,
and another was taken after being kept under animal room conditions for the feeding
period. All samples taken directly after diet preparation or at the end of the feeding
period(s) were kept deep frozen (at temperatures of approx. -20°C) until
examination.

Reserve samples from each mixtuie were stored at least for 8 weeks at about -20°C.

4.2 Dosages and Study Groups

The treated animals were dosed (not adjusted to body weight) with the test
substance on a 7-day-a-week basis. The test substance was administered to
parental (P = F0) animals prior to and during their mating, during the resultant
pregnancy, and through the weaning of their F1 offspring. The substance was then
administered to selected F1 offspring during their growth into adulthood, mating, and
production of a F2 generation, until weaning of the F2 generation.

The dose schedule (nominal concentrations of MKH 6561) and the distribution of
animais by study group are summarized in Table 3 on the next page.

Generally, treated and untreated rats were managed in the same manner.
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Table 3 Dosing Scheme

Dosing Schedule and Group Allocation .
Group No. Dose | Sex |Number of Animals | Generation | Animal No.
ppm
1 ol m 30 Fo 1-30
2 o| ¢ 30 Fo 31- 60 <
3 1000 | m 30 Fo 61- 90
4 1000 | f 30 Fo 91-120
5 4000| m 30 Fo 121-150 .
6 4000 | f 30 Fo 151 - 180 J
7 16000 | m 30 Fo 121-210 1 |
8 16000 | f 30 Fo 211-240
9 m 30 F1 241 -270
10 f 30 F1 271-300
1 1000 | m 30 F1 301 - 330 E
12 1000 ¢ 30 Fl 331 -360 i
13 4000| m 30 Fe 351- 390 ] }
14 400 ¢ 30 F1 391-420 .
15 16000 | m 30 Fi 421-450 1
16 16000 | 1 30 F1 451 - 480
- | Randomization E
The FO animals were randomiy allocated to the individual study groups before .

treatment started. The rats were weighed individually, divided into two weight classes

(light and heavy), and were kept further individually. Using a random list based on

evenly distributed random numbers and especially gererated for this study the .
animals were chosen individually from both collectives and assigned to the group :,-
specified by the random list. All animals of all test groups were of uniform weight and

age. :
The mean body weights at the start of the study can be found in Report Part 2. T
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The random list used to appoint FO rats to groups or to select females for estrus
cycle examinations were produced by using a program from the IBM Scientific
Subroutine Package at the Institute of Biometrics, BAYER AG.

The random lists for F1 litter culling and for selections of F1 animals for furthes
treatment were prepared on an HP 3000 computer system using a random-number
generator.

4.3 Rationale for Dose Selection

Dose selection was based on the results of a one-generation pilot study in Wistar
rats (EIBEN, R., Bayer Report No. 26743, 17. October 1997) performed with-the
dosage scheme 0, 1000, 5000 and 20000 ppm in the diet at the Institute of
Toxicology, Bayer AG.

In this study a NOAEL level was established at 5000 ppm. At 20000 ppm reduced
litter weights as a consequence 0. a smaller mean litter size at birth occurred. In
addition, in this group a reduced viability and a shift towards a reduced number of
males bom per litter were noted. From these results the concentration of 20000 ppm
was considered to be too high to be used in a two-generation study. Since from our
experience a dietary concentration of 16000 ppm is high enough to comrespond with
the limit dose of 1000 mg/kg, 16000 ppm was established as high dose.

Therefore, the dietary concentrations of 0, 1000, 4000 and 16000 ppm were chosen




4.4 Study Organization

The FO animals were pretreated with the compound for about 10 weeks up to the
cohabitation period. Within the last two weeks of this premating period investigations
on estrus cycle were performed. During the feiiowing mating period the first male was
co-housed with the first female FO animal within the group and so on over night at a
maximum of 12 times during the three-week mating period. Inseminated females were
not further co-housed. Insemination was established by investigating vaginal smears
prepared in the moming. After a gestation period of about 22 days litters were bomn
and the dams were allowed to rear them. if necessary, four days after birth the F1
litters were reduced (= culled) to eight pups according to random lists. If possible, four
male and four female pups remained per litter. Pups found in a moribund state at day 4
were excluded from lactation immediately after their body weight had been
established. This was done to investigate possible malformations and to prevent
cannibalism during further rearing penod. The remaining F1 pups were raised to an
age of four weeks and then recropsied. FO females were killed and necropsied when
28 day old F1 animals had been weaned. FO maies were killed -after mating period

partly in the course of spermatological investigations.

Thirty male and 30 female F1 rats per group were selected for further treatment and to
breed the F2 generation. This was done by randomly selecting one male and one
female as far as possible from each litter. The weaned F1 offspring were treaied
further with the compound at least 13 weeks (including a two-week period for estrus
cycle determinations). During the following mating period the third mnle was co-housed

- . . 8 AL A meomisms mmnad e s mmdd M e iAo PRppL "y S
WIHN (Ne WISl Temare wWiuin ure givup aiiu 3V Ui, ailiu uictl CU-Ouseyu as descrived in

the cace of the FO animals. Sibling matings were thereby excluded since as far as
possible already at weaning pups had been appointed within the group in a way that a
F1 male was co~.oused with a F1 female of the second litter next to one of the same
group. The procedures during the mating, pregnancy and lactation period of F1 rats
were the same as described for FO rats. The F1 parent animals were «illed as
scheduled after their F2 litters had been weaned at day 28 p.p. as described for FO
rats.
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Additional mating procedures (= remating)

FO and F1 females found sperm-positive after the first mating day but not pregnant
insemination or measuring body weight and food intake during pregnancy. Litters bomn
were nursed up to day 28 p.p. All data recorded from these litters were included to the
litter data of their groups. ,

FO-female No. 44 (0 ppm) was not sperm positive with the male No. 14, which had
shown signs of bad condition. However, when the male No. 15 was co-housed female
No. 44 got pregnant. For calculation of fertility index, but not for the insemination index
the pregnancy of female No. 14 was taken into account.
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The following Figure 1 provides a schematic survey of the study organization.

Figure 1: Study Organization
FO

mxf

Premating period of IO rats

Mating period of FO rats up to 21 days
Duration of pregnancy of FO rats about 22 days

Lactatioi of F1 pups to an age of
four weeks 28 days

Weaning of crie F1 male and 1 female

per litter and
Necropsy of remaining F1 pups and FO rats

Premating period of F 1 rats 96 days

Mating period of F1 rats up to 21 days
Duration of pregnancy of F1 rats about 22 days

Lactation of F2 pups to an 2ge
of four weeks 28 days

Necropsy of F2 pups and F1 rats
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4.5. Test System (Animals) and Housing Conditions
4.5.1. Test Animals

As in the case of the previous subchronic study with MKH 6561 (T0058151), this study
was conducted with rats, a species recommended in guidelines for reproduction
studies. In this study Wistar rats (strain ICO:WU (IOPS Cpb) of the breeder IFFA
Credo/France, Belgium) were used. The rats had been sorted by the breeder in such a
manner that no siblings were present in the animals used. Wistar rats have been used
for reprotoxicological studies at Bayer AG for a number of years. Historical data of
Wistar rats on the test parameters are available. Historical data of reproductive
parameters in Wistar rats are given in the Report Part 2. .

The state of health of the breed is monitored and the animals are routinely spot-
checked for the main specific pathogens. The resuits of these tests are filed at Bayer
AG. The animals were given no vaccinations or mv:dical treatment.

After receipt, the animals were adapted to the animal room conditions, and carefully
observed for signs of disease until treatment was initiated. Only healthy, symptom-free
animals were used for the study. The femal- s were nulliparous and non-gravid.

4.5.2 Housing Conditions

Ouring the acciimatization period and study rats were housed singly under
conventional conditions in Type Ila Makrolon® cages, which are larger Type II
cages, (as described by SPIEGEL, A., and GONNERT, R., Z. Versuchstierkd. 1, 38
(1961) and MEISTER, G., Z. Versuchstierkd. 7, 144 (1965)). During the mating
period females were kept (up to insemination) in Typ III cages and were co-housed
overnight with their males.

As bedding material low-dust soft-wood shavings were used. When parturition was
near cages of F1 females were provided with a special nesting material such as
coarse wood shavings. _

Both, bedding and nesting material were supplied by Ssniff GmbH, Soest, and tested
for contaminants on a random basis (the results are held on file at BAYER AG).
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The cages containing the experimental animals were separated by groups and
placed on shelves in ascending order of animal number.

The animal room (No.: 254) was located in a special building area, separated from
the rest by a barrier system. This area could be entered and supplied with materials
only through lock systems and a clean corridor. For the disposal of used/soiled
material and moribund/dead animals there was a separate transport route.
Generally, used or unused cage material was moved around in closed containers in
this building. To ensure optimal hygienic conditions during the study, people entering
the barrier system had to change their clothes and to disinfect their hands and
shoes.

Identification of Animals

The FO and F1 animals were identified by cage cards stating the study number, test
substance, animal number, sex and dose. The color of the cage cards varied
according to the dosage group. Additionally, these animals were identified by ear
tattoos.

Pups were identified by foot tattoos.

Cleaning, Disinfection and Pest Control

Cages, cage lids, food containers and drinking bottles were cleaned with hot water.
The cage shelves were cleaned and disinfected with Tegol® 2000 at regular
intervals.

Cages and food containers were replaced by clean ones weekly. Drinking bottles
and caps were changed twice a month.

The floor of the animal room was disinfected once a week (Tegol® 2000). Walls were
cleaned regularly in the same way. Continuous pest control was performed using a
cockroach trap on pheromone basis. The traps were supplied by Killgerm GmbH,
Neuss, placed in the animal room and replaced about every 6 weeks by new ones. A
contact between animals and traps was excluded.
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Environmentai Conditions

The animal room had a standardized climate:

Room temperature: 23:+2°C
Air humidity: 55 £ 5%
Light/ dark cycle: 12 hour rhythm from 6 a.m. to 6 p.m. CET (artificial

illumination: approx. 140 LUX, for work in the room
approx. 380 LUX). From 6 p.m. to 6 a.m. CET
orientation light, approx. 3-5 LUX

Air exchange: approx. 15-20 passages per hour

Occasional deviations from these standards occurred, e.g. during cleaning of the
animal room. These did not have any apparent influence on the outcome of the
study.

Diet

The diet consisted of a fixed-formula standard diet (Altromin®1321 meal, supplied by
Altromin GmbH, Lage) and tap water during the acclimatization period and
throughout the study. Food and water were available for the animals ad libitum.

The nutritional composition and contaminant content of the standard diet were
routinely checked and analyzed on a random basis. The tap water complied with
German drinking water standards’. The results of the analyses of the diet and water
are held on file. The data available provided no evidence of any effect on the study
The food was provided in stainless steel dispensers. Water was supplied in
polycarbonate bottles with a capacity of approx. 300 ml or 700 mi (as described by
SPIEGEL, A. and GONNERT, R., Z. Versuchstierkd. 1, 38 (1961) and MEISTER, G.,
Z. Versuchstierkd. 7, 144 (1965)).

' German drinking water standards of December 5, 1990, Bundesgesetzblatt No. 66, 2612, issued on
December 12, 1990.
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4.6. Generai Investigations
4.6.1 Inspection of Animals

All experimental animals were inspected (cage side examination) twice daily (once
daily on weekends and public holidays), and any findings such as mortality, morbidity,
behavioral changes and signs of difficult or prolonged parturition observed were
recorded. In FO and F1 parental animals a detailed physical examination of the animals
was made and recorded at the weekly chang< of cages as a rule. In this evaluation the
general state of health, behavior, condition of the fur, and the body openings as well as
excretory products were examined. During gestation periods femaies were clinically
examined on day 0, 7, 14, 20, and during lactation on day 0, 4, 7, 14, 21, and 28.
Findings and abnormalities were recorded on-une or off-line using a coding system
and a free text.

For pup inspections see Chapter 4.7.3.

4.6.2 Determination of Body Weight and Food Intake of Parant A}mimals (FOIF1)

All FO animals were weighed at the start of the study (first day of dosing). The male
animals were weighed at weekly intervals up to week 17 (FO) or 23 (F1), and the
female animalc until week 10 (FO) or 13 (F1) (= end of premating period). After
insemination had been established, the female animals were weighed on postcoital
days 0, 7, 14 and 20; and on days 0, 4, 7, 14, 21 and 28 after birth of their pups. FO
and F1 animals were weighed on the date of necropsy to pemit calculations of the
relative organ weights.
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The food intake of FO and F1 rats was measured as follows :

in FO males measurements were done weekly during premating period up to week 10
and later in week 15 and 16.

in F1 males food intake were recorded during premating period (13 weeks) and
thereafter in week 18 to 22.

in females determinations were performed weekly during the premating period.
Furthemmore, food intake was recorded on postcoital days 7, 14 and 20 as well as on
days 4 and 7 after delivery of the litter.

The food intake was recorded by weighing the quantity of food provided and back-
weighing the amount which remained unconsumed.

From these primary data the following were calculated:

a) daily food intake per animal

b) mean daily food intake per animal

¢) mean daily test substance intake per kg body weight
d) mean daily food intake per kg body weight

Averaged for each premating period

e) mean food intake per animal and day

f ) mean food intake per kg body weight and day

g) cumulative food intake per animal

h) cumulative food intake per kg body weight

i) mean test substance intake per animal and day

j ) mean test substance intake per kg body weight and day
k ) cumulative test substance intake per animal

| ) cumulative test substance intake per kg body weight

The algorithm used for calculating intake of focd and test substance is described in
Report Part 2.
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4.7. Reproduction Parameters

4.7.1 Estrus Cycle Staging

Vaginal smears (methodical details see Chapter 4.7.2.) were taken daily during the two
last weeks of premating period. 15 randomly selected FO and F1 females per dose
level were used. The vaginal smears were examined microscopically whether large
serrated cells indicating estrus had occurred. These data were used to characterize the
estrus cycle length and to determine if females were cycling property.

4.7.2 Determination of Insemination Rate and Duration of Pregnancy

During the mating period the rats were co-housed overnight from 4 p.m. to 8 am. To
determine the date c. insemination, vaginal smears were taken from the fermales on
the moming foliowing each co-housing until evidence of copulation was observed. The
date at which sperms were found by microscopical examination or a vaginal plug was
detected was taken as gestation day 0 in calculating the gestation length. Females
which exhibited marked weight gains although insemination had not been established
were not further co-housed. No duration of pregnancy could be determined for these
animals.

The vaginal smears were obtained using a flame-sterilized platinum loop, and were
then nlated out on slides. The smears were stained for about one minute in May-
Griinwald solution, and then microscopically exam’ - 1.

4.7.3 Recorded Data on Pups

The numbers of live and dead pups as well as the sex of the pups (including those of
dead pups if possible) were determined shortly after birth (on postpartum day 0), day 4
(before and after reduction), 7, 14, 21, and 28. At these time points (but not after
culling) individual body weights and clinical sig:is were recorded as well. Note was
taken of any apparent malformations.
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4.7.4 Calculation of indices

The following indices were calculated for each dose group: insemination index, fertility
index, gestation index, live birth index, viability index and lactation index. The following
formulae were used.

No. of sperm positive females

Insemination index (%) = x 100
No. of females co-housed with a male

No. of pregnant females

Fertility index (%) = x 100
No. of sperm positive females*®
No. of females with live pups '
Gestation index (%) = pup x 100
No. of pregnant females
No. of live pups at birth
Live birth index (%)’ = x 100
total No. of pups bom
No. of live on day 4 pre-culli
Viability index (%)} = pups on day @ pre-cAng x 100
No. of iive pups bom
T No. of live pups after three/four weeks 1
Lactation index (%)~ = - x 100

No. of live pups after four days (after culling)™

'indudingpregnantfemalesmatmnotspetmposiﬁve.
"motibundpupsdiedduﬁngu\emseofwﬁngmnothduded.
% Index calculation per groups is based on total pup number per group.
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4.8 Necropsies
4.8.1 Necropsies of Parent Animals

Unscheduled Necropsies
Parent animals that died or were killed in moribund condition (under diethyl ether
narccsis) during the study were necropsied and macroscopically examined.

Scheduled Necropsies

After the F1 or F2 pups had been weaned, the dams were anesthetized with carbon
dioxide and killed by exsanguination and examined for gross pathology.

In FO and F1 females implantation sites were counted and documented. In all cases
this was done after the uterus had been stained with ammoniumsulfide. In very few
cases, discrepancies between number of implantation sites and number of pups
delivered per female may have occurred.

FO and F1 males were killed as scheduled under carbon dioxide narcosis when they
were not required for further treatment. They were necropsied and macroscopically
examined in the same way. In some cases this was done during the course of
spermatological investigations (s. Chapter 4.10). '

Fixation

The following organs/organ specimen of the FO and F1 animals were fixed in buffered
4 % formaldehyde solution: liver, stomach, caecum (only F1 animals), pituitary gland,
vagina, uterus, ovaries with oviducts, mammary gland with skin, coagulation glands,
seminal vesicles. prostate gland, tattooed ears and all organs/organ specimen
exhibiting macroscopic changes (such as in intestine).

The testes and epididymides (if sperm analysis was done one organ only) were fixed in
Davidson's solution.

4.8.2 Necropsies of Pups

Unscheduled Necropsies

Unless autolysis or cannibalism rendered examination impossible, pups that were
found dead at birth, that died during the course of lactation as well as those killed (with
carbon dioxide) in moribund condition were macroscopically inspected after opening
the body cavities, with particular attention on the organs of reproduction.
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Alungﬂotaﬁonintapwaterwaspeﬂom\edduﬁngmeneaopsyofpupsfounddeadon
the day of the first litter inspection. This was done to determine whether pups had
breaihed at birth or not.

Scheduled Necropsies

The pups selected for litter reduction were killed with carbon dioxide on postpartum
day 4. Weanlings were killed under carbcn dioxide anesthesia by head dislocation on
postpartum day 28, if not used for further treatment. Both, pups selected for culling as
well as weanlings were examined for macroscopical alterations.

Fixation

The brain, liver, stomach, spleen, thymus and testes/ovaries of the first F1/F2 male
and F1/F2 female per litter (day 28 p.p.) were fixed in 4 % formaidehyde solution.

In any case macroscopically changed organs/organ specimen of all pups were fixed in
buffered 4 % formaldehyde solution.

4.9 Organ Weight Determinations

4.9.1 Organ Weights of F1 and FO Rats

Organ weight determinations of the brain, liver, kidneys, adrenals, spleen, uterus,
seminal vesicles, prostate, epididymides®, testes and ovaries were done during the
scheduled necropsy.

4.9.2 Organ Weights of F1 and F2 Weanlings

The body weights and the weights of brain, liver, spleen, thymus, testes/ovaries were
determined in the first male and female weanling per litter at scheduled necropsy.

*in 0 and 16000 ppm rats used for spermaiology one epididymis only
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4.10 Examination of Sperms

Spermatological investigations were performed in the first 20 living FO and F1 males of
the 0 and 16000 ppm group.

Determination of spermatozoa motility and viability:
After necropsy sperm motility and decrease in motility after 5 minutes were evaluated
in a sperm sample collected from the right cauda epididymis in HAM's F10 tissue
culture medium (37°C). A sample ot about 20 pl of the culture rmedium was set on a
37°C warmed and siliconized slide and then covered with a wan.ied cover glass.
Evaluation of motility was perforned or 100 spermatozoa during minute 1 and minute
5 after preparation of the sampie using semi-darkfield microscope. The microscope
stage was warmed u} «t 37°C. Spermatozoa showing any kind of active movement
were given a positive score. Furthenmore, the difference between motility recorded
during the first minute and that measured during the fifths minute was calculated in
percentage.

Determination of spermatozoa morphology: _
Spermatozoa morphology was evaluated in a formalin citrate fixed and Eosin G
stained sperm sample collected from the right cauda epididymis. Mormhological
changes of the head, upper and middle tail were evaluated on 200 speimatozoa using
the microscope as mentioned above.

Quantitative determination of spermatozoa in epididymis:
Determination of spematozoa density was performed in a suspension (0.9% NaCl) of
minced cauda epididymis tissue by counting of spermatozoa in a hemocytometer and
calculation of spermatozoa density per mg epididymis. The samples used for counting
had been heated (> 70° C) shortly.

Quantitative determination of homogenization resistant spermatid heads in

the testis:
Determination of spermatid head density was performed in a suspension (0.9% NaCl
plus 200 pi Triton x-100) of homogenized testis tissue by counting of spermatid heads
in a hemocytometer and calculating of spermatid head density per mg testis.
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4.11 Determination of Developmental Milestones (F1 Weanlings)

The age of preputial separation or vaginal opening was studied in all F1 weanlings
selected for further treatment. This was done by investigation of the preputium and
vagina up to occurrence of preputial separation or vaginal opening as far as had not
happened on the day 28, 31, 34, 37 and 40 p.p.

4.12 Histopathological Examinations

The following organs of all FO- and F1- rats belonging to the control or high dose group
were examined microscopically:

Liver, coagulation glands, epididymides, mammary gland area, ovaries in 2 steps
each, oviducts, pituitary gland, prostate gland, seminal vesicles, skin, testes, uterus
including cervix uteri and vagina.

The stomach was examined in all parent animals. Additionally, all gross lesions such
as dilated caeci were evaluated microscopically.

Methods used are described in detail in the Pathology Report.
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4.13 Statistics, Recording of Data and Presentation of Results

Statistics
The following methods were used to test for statistical significance:

The Dunnett-Test in connection with a variance analysis for

Body weights of parent animals

Organ weights of parent animals

The Kruskal-Wallis-Test with a Steel-Test for food consumption data

The U-Test was used for the evaluation of the

Pup weights

Litter sizes

Litter weights
The mean pup weight of each individual litter was used as a basis for
calculation of the pup weight means of the dose groups. The litter size
calculation was based on the number of female animals with live pups.

The T-Test was used for the evaluaticn of the organ weights of F1 of F2
weanlings )

The Fisher’s exact probability test (two-tailed) at significance levels of a = 5 %

and 1 % was used for the evaluation of the

Insemination index"

Fertility index"

Gestation index”

Live birth index"

Viability index"

Lactation index"

Calculations to a, b and d were performed using an HP 3000 computer system.
Calculations to ¢ were performed using an HP Vectra personal computer (NPAR 1 way
from SAS). Calculations to e were performed using an HP 3000 computer system.

f.  The CHI-Square test (corrected by Yates) performed on a HP Vectra personal
computer (NPAR 1 way from SAS) was used for the evaluation of the
postimplantation loss data, if dose-dependent means occurred.

" (done if dose-related changes had occurre.)
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Results of sperm analyses, observations conceming developmental milestones and
number of implantation sites were not evaluated statistically.

Recording of Data

Body weights, food consumption data and clinical findings were recorded on-line up to
pregnancy (females) or up to necropsy (males). During gestation and lactation these
data were processed offine. Organ weights of FO and F1 rats were recorded on-line or
off-line. Infife pup data with the exception of clinical findings were recorded off-line. All
other data (belonging to adults or offspring) were documented without any computer
assistance.

Details of processing of histopathological data are given in the Pathology Report.

Individual pup weights listed under "day 4 after culling” are taken from the same
measurement as weights listed under "day 4 before culling".

Data not Presented

Body weights and/or food consumption data of females not found to be sperm positive
or failed living pups and those of sperm-positive, but not pregnant females are not
reported, since they are not useful for study evaluation.

Since food intake data recorded during pregnancy and lactation varies strongly from
that measured dwring premating period the calculation of cumulative and mean
foodNest substance consumption was limited to the premating period.

in some very rare cases there could be gaps in individual data lists of Report 2, if an
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§. RESULTS

The results of the investigations are summarized below. Only group means are given
in the tables of Report Part 1. Individual animai data and group means with statistical
data can be found in Report Part 2. For the list of abtreviations used in the tables

see Chapter 7.

5.1 Analyses of Test Substance in the Diet

All data of analytical investigations are given in detail in the analytical report to be
found in Part 2 of this report.

Before the start of the study homogeneity and stability of MKH 6561 in the diet were
examined using sample mixtures.

The results revealed that the test cubstance was homogeneously distributed in the
diet amount used, and is stable in the concentration range used throughotit the

feeding period (1 week).

Five randomly taken samples of diet mixtures fed to the animals were analyzed for
their content of MKH 6561 and stability over one week. All these food mixtures
proved to be in the specified concentration range.
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5.2 FO Generation

5.2.1 Clinical Signs and Mortality

As can be seen from individual data and a list with cumulative clinical findings
presented in Part 2 no test substance-related effects on the appearance, health or
behavior were observed in male or female F0 animals at levels of up to 16000 ppm.
There is no evidence of treatment-related mortality in male and female FO animals at
levels of up to 16000 ppm since no FO animal died unscheduled (see survival tables in
Report Part 2 and death dates in the Pathology Report).
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5.2.2 Body Weights of FO Parent Animals

The group mean bedy weights of the male and female FO0 rats are plotted against the
time of the study in the following Figure 2.

As also shown in the tables with means and statistics in Report Part 2, the body
weights of the male and female FO animals receiving up to 16000 ppm did not differ
significantly from those of the controls.

Figure 2 Body Weights of Male and Female FO Parent Animals

Stud:2n-Nr/study-no 11061527 MKH6561 PO
FO Generation FO Generation FO Generation
0PPM

50 Mittetwerte / means (g)‘

Woche / week
(+) maennich / male; (o) weiblich / temale




11061527 40 MKH 6561

8.2.3 Food Consumption and Test Substance Intake of FO Parent Animals

Individual values measured weekly during the premating period and those recorded in
week 15 and 16 (males) or during gestation and lactation (females) are presented
tcgether with means and statistics in Report Part 2.

In the following the mean daily food intake per animal and per kg body weight, as well
as the corresponding cumulative consumption figures for each studv group averaged
over the whole premating period are listed.

Table 4

Mean Daily and Cumulative Intake of Food during the Premating Period

g/Animal g/kg Body Weight
Total per Day Total per Day

0 1503 215 4954 708
1000 1557 222 5239 748
4000 1554 222 743

16000 1623 . 76.9

"~ 4NA2 [-1- v 4
v LA il . 9.

1000 1058 . 927
4000 1090 X 934
16000 1151 . 7023 100.3

As can be seen from Table 4 and data given in the Report Part 2 the food intake per
animal and related to body weight was similar to controls up to 4000 ppm.

Rats ingesting 16000 ppm consumed 8 - 10% (cumulative) more food per animal per
day than the corresponding control rats with a maximum in week 3 (males 10%,
females 18%, both p<0.01).

Food intake per kg body weight was, therefore, increased as well in this group.
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In the following the mean daily intake of test substance per animal and per kg body
weight, as well as the commesponding cumulative consumption figures for each study
group averaged over the whole (Table 5) premating period are !:sted.

Table 5

Mean Daily and Cumulative Intake of Test Substance during the Premating Period

Dose mg/Animal mg/kg Body Weight
ppm Sex Weeks Total per Day Total per Day

1000 10 1557 222 5239 748
4000 10 6214 88.8 20794 2971
16000 10 25964 3709 86151 1230.7

1000 f 10 1058 151 6489 927
4000 f 10 4359 62.3 26145 373.5
16000 f 10 18423 263.2 112373 1605.3

As can be seen from Table 5 the intake of MKH 6561 in the treated groups up to 4000
ppm roughly corresponds to the theoretical dose intervals.

In both, males and females of the 16000 ppm group the intake of MKH 6561 exceeded
the limit dose of 1000 ma/kg per body weight.
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5.2.4 Gross Pathological Examinations in FO Parent Animals

The individual gross pathological and histopathological findings, as well as the
pertinent incidence tables are given in the Pathology Report (Report Part 3).

No significant gross pathological findings were made at necropsy in FO males ai levels
of up to 16000 ppm and in FO females at 1000 ppm. In 4000 ppm and 16000 ppm
females (0-0-6-12) slightly to severely dilated caeca were noted.

Conceming uterine implantation sites counted during necropsy no conspicuous
discrepancies between the number of implantation sites and that of delivered pups
occurred if controls and dose groups are compared (see Table 6 und tables in Report
Part 2). The postimplantation loss in treated rats was not increased (see Table 6).

Taile 6
Evaluation of Implantation Sites in FO Females
Dose No. of iImplantation No. of Pups at Bith  Postimplantation
ppm Sites Loss (%)
0 333 320 ) 3.9
1000 323 285 118
4000 331 306 76
16000 333 320 3.9

PR S T B T T e e AR TR AT R A e e e

5.2.5 Organ Weights in FO Parent Animals

The following Table 7 presents the absolute and relative mean weights of the brain,
liver, adrenals, spleen, kidneys, epididymides, prostate, seminal vesicles, testes,
uterus or ovaries of male and female FO parent animals. Individual results and
statistics are given in Report Part 2.

As can be seen from Table 7 none of the absolute or relative organ weights were
changed in a toxicologially relevant manner up to 16000 ppm. The significantly lower
means calculated for the epididymis weights of treated males do not reflect a treatment
effect, since the very high control mean value results from four extremely high
individual values and because a clear dose dependence is lacking. Other statistically
significant differences between treatment groups and control are too small to hear any
toxicological relevance.




Absolute Organ Weights of FO-Rats
Body W. Brain Adren.  Liver Spleen Kidneys Testes Epidid.

g m9 mg mg mg _mg mg mg

446 1982 46 15223 723 2718 3276 2050
439 1960 43 14805 733 2616 3393 1660++
443 1913+ 43 14770 705 2591 KXa B

442 1901++ 43 14286 699 2533+ 3303

Ovaries
mg mg

61 10371 510 1739 139
63 10624 519 1763 144
65 11310+ 505 1804 141
65 10934 486 1814 134

Relative Organ Weights of FC-Rats

(mg/100g body weight)
Adren.  Liver Spieen Kidneys Testes
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5.2.6 Spermatological Evaluations in FO Males

Individual results of the spermatological evaluations such as sperm motility, after 1 and
5 minutes, sperm morphology, counts of sperms per mg epididymis and cpermatids
per mg testis are listed in tables to be found in Report Part 2. A summary of caiculated
means is given in the following Tables 8 and 9.

Table 8
Evaluation of Sperm Motility and Morphology
(Mean Values of 19 (0 ppm) / 20 (16000 ppm) FO Males)
Sperm Motility
Dose 1*min 5" min Difference  |Abnormal Sperms
ppm % % %
0 82 76 74 0.74
16000 82 77 6.1 0.98
Table 9
Evaluation of Sperm and Spermatid Counts
{Miean Vaiues of 15 (U ppm) / 20 {16000 ppm) ri Maies)
Mean Number of
Dose Spermatids per Sperms per
ppm mgq Testis mg Epididymis
0 58095 810955
16000 55308 785384
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In males receiving 16000 ppm there were no remarkable changes in motility and
morphology of sperms. The mean frequency of sperm abnormalities in samples of the
16000 ppm group was comparable with that at 0 ppm.

With respect to the number of spermatids and sperms counted in the right epididymis
or testis no compound-related effect is visible.

Therefore, males of the groups 1000 and 4000 ppm were not examined in this respect.

5.2.7 Determination of Estrus Cycle Length in FO Females

Determinations of estrus staging were done two weeks before FO rats were co-housed

for mating.
Table 10
Mean Mean No. of Estri No. of Females
Dose Length of Estrus observed within Showing Irregular
Cycle 12 days "Cycle or a Pro-
ppm days longed Estrus®
0 418 29 1
1000 395 29 1
4000 3.60 29 1
16000 3.99 26 2
* > §days

As can be seen from Table 10 the average lengths of the estrus cycle of treated rats
were roughly comparable with that of controls. The number of detected estri within 12

days and the frequency of females cycling irregularly were inconspicuous.
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§.2.8 Histopathological investigations in FO Rats

The results and evaluation of the histopathological investigations are given in detail in
the Pathology Report (Report Part 3). These investigations revealed an increased
number of males (0-1-0-13) and females (0-0-0-3) showing a focal vacuolation of the
forestomach epithelium at 16000 ppm.

There were no microscopical changes which couid comelate with the caeca
enlargement found in the female groups 4000 and 16000 ppm at necropsy.

In the remaining organs no treatment-related changes were evident.
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5.2.9 Parameters of Reproduction in FO Parent Animais

5.2.9.1 Insemination Index, Fertility Index, Gestation Index and Duration of
Pregnancy

After a premating period of about 10 weeks, pairs of one male and one female of the
same group were co-housed for mating. The calculated indices of insemination, fertility
and gestation, as well as the mean duration of pregnancy per group are listed in the
following Table 11.

Table 11 Data Conceming Fertility and Gestation

Dose ppm 0 1000 4020 16000
Insemination index | % 100 100 100 100
Fertility index % 96.7 100 96.7 100
Gestation index % 100 100 100 100
Gestation length Days 223 222 221 223
Mated females n 30 30 30 30
Litters alive n 29 30 29 30

The insemination, fertility and gestation indices as well as the mean duration of
pregnancy did not differ to a toxicologically relevant extent from the pertinent control
data at leveis of up to 16000 ppm.

There were some FO females (1-0-2-2 with ascending dose*) which had been found to
be sperm-positive after the first day of co-housing but failed pregnancy. According to
experience this would happen, if a male co-housed with a female for the first time
inseminated the female outsice the estrus. This was obviously the case, since these
animals had pups when remated with the same male for one week following the three
week co-housing period, except No. 163.

* 0 ppm: No. 36; 4000 pprn: No. 151, 163; 16000 ppr: No. 218, 229
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Female number 44 (0 pom) was remated with another male (No. 15) over onc week,
because the first male (No. 14) was in bad condition.
Themdiupeﬁumanoeofﬂ\eFOanﬁnalsisgivenasmulaﬁvepercemagesin
T&bb12.0Nyumemawdfemal&swerehduded.hwhid\memaﬁngdmcouube
determined by detection of sperms in the vaginal smear.

Themaﬁngperfonnancewasnotaﬁectedbymeuatmentatlevelsofupto
16000 ppm.

Table 12
FOQ Mating Performance
Day of Mating Cumulative Percentage of Sperm-Positive Females
Period
Dose
0 ppm 1000 ppm 4000 ppm 16900 ppm
1 30.0 133 300 333
2 533 46.7 433 50.0
3 0.0 . en o 70.0
4 90.0 80.0 700 80.0
5
6
7 93.3 83.3 733 83.3
8
9
10 76.7
1 93.3 83.3
12
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§.2.9.2 F1 Litter Parameters at Birth

The following Table 13 lists the total numbers of pups bom, those found dead, the live
birth index, the percentages of male and female pups, and the litter size at birth.

Table 13 Litter Parameters at Birth
Dose Number of Pups Live Bith  Males Females Mean Litter
ppm Total Dead Index % % % Size"
0 320 1 99.7 494 50.6 10.96
1000 285 2 99.3 519 48.1 9.43++
4000 | 306 0 100 54.9 451 1048
16000 320 o 100 50.3 49.7 10.66
" viable pups only

None of the litter parameters shown in Table 13 were changed to a toxicologically
relevant extent up to 16000 ppm.

5.2.9.3 Clinical Observations in F1 Pups

The individual pup findings are listed in the table "observation in F1 pups” given in the
Repoit Pait 2. This iable ailsc incrides necropsy findings, if there are any, of all
offspring and dates of pup necropsy.

No significant clinical findings were made in F1 pups during the four week iactation

period at levels of up to 16000 ppm. Malformations were not observed.
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5.2.9.4 Body Weights of F1 Pups

Tauemissumanmmhtatbirﬂ\andmdaﬂﬂp-p.-Upto16000ppmfmer
weightswetenotaﬂemdatbothtinepohts.
As shown in Table 15 the birth weights of treated pups were not affected. No effect on
bodyweigugahwasnomduprpwn.NwOOOppmbodymightswaesﬁghuy

bwer(pso.os)i\mlepmsondaym.
Table 14
Dose Mean Litter Weight (g)
ppm Day 0 Day 28
0 64.35 507.75
1000 56.87 + 492.05
4000 61.04 497.38
16000 61.52 496.95
Table 15

Mean Pup Weight at Birth and during Lactation g) _

Dose Day0 Day4 Day7 ODayt14 Day21 Day28
ppm Sex after culling
0 m 605 9.47 14.18 28.08 4536 7273
1000 M 831+ 1008 1477 28 35 4561 73.05
4000 m 601 9.79 14.32 27.33 4429 70.97
16000 m 5.99 9.15 13.49 26.72 43.26+ 70.51
0 f 573 9.25 13.87 27.96 4482 68.03
1000 f 5.90 9.80 14.38 28.01 44.59 68.50
4000 f 573 9.46 13.89 26.47 4294 66.23
16000 f 568 9.10 13.74 27.06 4274 66.62
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5.2.9.5 Viability and Lactation Indices of #1 Pups

The following Table 16 presents data conceming viability and lactation of F1 offspring.

Table 16 Viability and Lactation Indices
Dose Viability index Lactation index
opm % %
Day 4 Day 28

0 944 929

1000 97.2 93.3

4000 96.7 934

16000 98.4 93.6

ﬂ'eviabi?nyandhctaﬁmindbesofmemm\eQOupswereooinpambbmmmose
of the 0 ppm group.

5.2.9.6 Gross Pathological Changes in F1 Pups or Weanlings

Individual findirigs detected at scheduled or unscheduled necropsies are listed in the
Report Part 2.

In F1 pups necropsied during the lactation period no macroscopical alteration due fo
the treatment was observed up to 16000 ppm.

Skeleta! deviations were not determined in the F1 pups. which died before day four
p.p.. were killed in the process of litter reduction on nostpartum day four, or were
necropsied unscheduled during lactation at levels of up to 160C0 ppm.

No treatment-related gross pathological findings were made in F1 weanlings at
scheduled necropsy.
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§.2.10 Organ Weights of F1 Weanlings

Individual organ weights determined during the scheduled necropsy of F1 weanlings
are given in the Report Part 2. The following Table 17 summarizes the calculated
means per group. As shown there no remarkable organ weight differences exist
between the treatment groups and the control group.

Table 17

Absolute Organ Weights of F1 Weanlings
Dose Sex BodyW. Brain Liver Spleen Thymus
ppm 9 mg mg mg mg

75 1485 3433 238 297
76 1503 3659 264 294
73 1502 3344 227

" 1449+ 3192 222 268

n 1428 380 2 284
n 1442 242 248 n7
67 1429 2999 208 269
87 1407 2978 216 2n

Relative Organ Weights of F1 Weanlings
Sex BodyW. 6rain Liver Spleen  Thymus
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5.3 F1 Generation
5.3.1 Clinical Signs and Mortality

As can be seen from individual data and the list with cumulative clinical findings
presented in Part 2. no test substance-related effects on the appearance of behavior
were observed in male or female F1 animals at levels of up to 16030 ppm.

5.3.2 Body Weights of F1 Parent Animals

The group mean body weights of the weaned F1 rats are plotted against the time of
the study in the following Figure 3.

As shown in Figure 3 and in tables with means and statistics presented in Report
Part 2 treated males and females gained body weight comparable with that of the
control group.

Figure 3 Body Weights of Male and Female F1 Parent Animals

Studien-Nr/study-no T1061527 MKH6561 FO

Ft Generation F1 Generation £1 Generation
0 PPM

Mittelwerte / means
50 T g

10 15

Woche / week
{+) maenniich / male: =} weiblich / female
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5.3.3 Food Consumption and Test Substance Intake of F1 Parent Animals

The following Table 18 lists the mean food intake per animal or per kg body weight and
day, and the corresponding cumulative consumption figures for each study group
during the premating period of F1 rats. Individual values and means per week including
those recorded weekly beyond premating period up to necropsy (males) or during the
gestation and lactation (females) are presented in Report Part 2.

The food intake of treated F1 parent rats did not differ from the control data to a
remarkable extent up to the concentration of 16000 ppm in males and 4000 pprn in
females. F1 females receiving 16000 ppm ingested 17% more diet than controls,
therefore, in this group the intake per body weight was enhanced as well.

Table 18

Mean Daily and Cumulative Intake of Food during the Premating Period

Dose g/Animal g/kg Body Weight
Total per Day Total per Day

2048 223 7350 79.9
225 79.6
2080 226 80.7
231 82.1

174 103.0
18.0 103.8
18.3 1034
204 119.2
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Table 19 lists the mean test substance intake per animal and day, per kg body weight
and day, and the cumulative intakes for each study group during the premating period.

Table 19

Mean Daily and Cumulative Intake of Test Substance over the Premating Period

Dose mg/Animal mg/kg Body Weight
ppm Sex Weeks Total per Day Totai per Day

1000 13 2069 225 7326 796
4000 13 8321 904 29706 3226
16000 13 34000 369.6 120880 13139

1000 13 1659 18.0 9549 103.8
4000 13 6722 73.1 38039 4135
16000 13 29955 3256 175489 1907.5

Data of Table 19 show that the test substance intake in the treatment groups up to
4000 ppm roughly corresponds to the theoretical dose intervals. Female animals of the
16000 ppm group, which had shown a higher food intake ingested MKH 6561 more
than the four fold than 4000 ppm females.
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§.3.4 Gross Pathological Examinations in F1 Parent Animals

The individual gross pathological and histopathological findings, as well as the
pertinent incidence tabies are given in the Pathology Report (Report Part 3).

There were no treatment-related gross changes in males up to 16000 ppm. In females
slightly to severely dilated caeca occurred in all treatment groups (0-3-2-17), however,
a dose correlation is missing between group 1000 and 4000 ppm.

Up to the dietary concentration of 16000 ppm there were no compound related
differences between the number of uterine implantation sites and that of delivered
Pups (see Table 20 and tables in Report Part 2). The means of the postimplantation
loss in treated rats were cornparable with that of controls (see Table 20). Ali females
exhibiting implantation sites had born pups with the exception of No. 416.

Table 20
" Evaluation of Implantation Sites in F1 Females.
Dose No. of Implantation No. of Pups atBirth  Postimplantation
ppm Sites Loss (%)
0 340 315 74
1000 361 334 75
000 309 278 10.0

| 16000 321 275 14.3
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5.3.5 Organ Waeights in F1 Parent Animals

The foliowing Table 21 presents the absolute and relative organ weights of male and
female F1 parent animals as means. Individual results are included in Report Part 2.

Table 21

Absolute Organ Weights of F1 Rats
Dose Sex BodyW. Brain Adren. Liver Spieen Kidneys Testes Epidid. Prostate
9 mg mg mg mg mg mg mg mg

487 48 755 3032 708
485 47 3093 G40++
484 45 748

489 50

mg

1813 63 11478 1957 145
1842 64 11827 1979 145
1827 65 11253 568 1996 155
17866 10939 532 1989 148

Relative Orcan Weights of F1 Rats
(mg/100g body weight)

Brain Adren. Liver Spleen Kidneys Testes

400
353+
367
375

Uterus

489
466
521
466
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As shown in Table 21 there were no dose-correlated and/or significant differences
among the absolute and relative organ weights up to the dose of 16000 ppm except
lower (p < 0.01) means calculated for the relative liver weights (-5 and -8%) in males
at 4000 ppm and above and decreased (p < 0.01) spleen weights (-9%) in
16000 ppm females. Since the differences to the control values were very small
these deviations are considered to be of no toxicological relevance. Other means
marked as significantly different not referred to in detail are of no toxicological
relevance.

5.3.6 Determination of Developmental Milestones in F1 Weanlings
In all F1 weanlings selected for further treatment the age at which preputial separation

and vaginal opening had occurred was recorded. The mean values are given in Table
22, individual dates are to be found in Report Part 2.

Table 22
Developmental Milestones in F1 Weanlings
MeanAgeat  Mean Age at
Dose Preputial Vaginal
ppm Separation Cpening
(days) (days)
0 35.8 36.2
1000 36.1 37.3
4000 37.0 371
16000 37.0 37.0

As can be seen from Table 22 maturation of external sexual organs in F1 males and

females was not remarkably influenced by the treatment with MKH 6561 up to
16000 ppm.
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5.3.7 Spermatological Evaluations in F1 Males

Individual results of the spermatological evaluations such as sperm motility, (1% and 5"
minute) and morphology as well as counts of sperms per mg epididymis and
spermatids per mg testis are listed in tables in Report Part 2. A summary of calculated

means is given in the following Tables 23 and 24.

No foxicological relevant effect could be seen on these sperm parameters at
16000 ppm. Therefore, males of the 1000 and 4000 ppm groups were not examined in

this respect. All means are comparable viith those of historical controis.

Table 23
Evaluation of Sperm Motility and Morphology
(Mean Values of 20 F1 Males)
Sperm Motility
Dose 1*min  5"min; Diflerence  |Abnommal Speims
ppm % % - %
0 88 74 15.9 1.08
16000 88 75 14.8 0.73
Table 24
Evaluation of Spermatid and Sperm Counts
(Mean Values of 20 F1 Males)
Mean dumber of
Dose Spermatids per f Sperms per
ppm mg Testis mg Epididymis
0 52567 719292
16000 51271 623200
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§5.3.8 Determination of Estrus Cycle Length in F1 Females

Determinations of estrus staging were done over 12 days two weeks before F1 rats *
were co-housed for mating. The results are presented as mean values in Table 25.

Table 25
Mean Mean No. of Estri No. of Females
Dose Length of Estrus Observed within Showing Irregular
ppm Cycle 12 days Cycle ora
days Prolonged Estrus
0 412 28 2 .
1000 4.16 26 4
4000 3.69 25 3
16000 4.01 2.8 1

As can be seen from Table 25 no significant changes in the mean length of estrus
cycle and the number of detected estri were observed in treated F1 females.

§.3.9 Histopathological Investigations in F1 Adult Rats

Results and evaluation of the histopathological investigations are given in detail in the
Pathology Report (Report Part 3). These investigations revealed that clearly more
4000 and 16000 ppm males exhibited a focal vacuolation of the forestomach
epithelium (1-2-5-17) than in the other groups. In females this lesion was noted (0-0-0-
4) in the high dose only.

No ftreatment-related pathological findings were noted among the other organs at
16000 ppm. There were no microscopic findings which correlate with the caecal
enlargement recorded macroscopically in some 4000 and 16000 ppm females.
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5.3.10 Parameters of Reproduction in F1 Parent Animals

5.3.10.1 Insemination Index, Fertility Index, Gestation Index and Duration of
Pr-gnancy

After a premating period of about 13 weeks, pairs of one male and one female F1
animal of the pertinent group were co-housed for mating. The calculated indices of
insemination, fertility and gestation, as well as the mean duration of pregnancy are
listed in the following Table 26.

Tabie 26 Data Conceming Fertility and Gestation

Dose ppm 0 1000 4000

insemination index 100 96.7 933 96.7
Fertility index 100 100 96.5

Gestation index 100 100 96.4 100
Gestation length 220 221 23 223
Mated females 30 30 30 30
}@ttes alive - 28 29 27 28

The insemination, fertiity and gestation indices as well as the mean duration of
pregnancy did not differ from the pertinent control figures to a toxicologically relevant
extent at levels of up to 16000 ppm.

There were some F1 females (2-0-1-2 with ascending dose*) which had been found to
be spemm-positive after the first day of co-housing but failed pregnancy. Accurding to
experience this would happer: if a male co-housed with a female for the first time
inseminated the female outside the estrus. This was obviously the case, since these
females had pups when remated with tte same male for one week that followed the

three week co-housing period.

* 0 ppm: No. 274, 275, 4000 ppm: No. 394; 16000 ppm: No. 452, 467
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The mating performance of the F1 animals is given as cumulative percentage in
Table 27. Only mated females, in which the mating date could be determined by
detection of sperms in the vaginal smear, were included.

The mating performance was not affected by the treatment at levels of up to

16000 ppm.
Table 27
F1 Mating Performance
Day of Mating Cumulative Percentage of Sperm-Pasitive Females
Period
Dose
0 ppm 1000 ppm 4000 ppm 16000 ppm
1 26.7 26.7 20.0 16.7
2 36.7 40.0 30.0 433
3 63.3 60.0 40.0 60.0
4 80.0 70.0 63.3 733
5 66.7
6 76.7
7 83.3 80.0 76.7 83.3
8 83.3
9 86.7 80.0 86.7
10 83.3
1"
12
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5.3.10.2 F2 Litter Parameters at Birth

The following Table 28 lists the total numbers of pups bom, those found dead at birth,
the live birth index, the percentages of male and female pups, and the litter size at
birth.

Table 28 Litter Parameters at Birth
Dose Number Live Birth Males Females  Mean Litter]
ppm  Total Dead  Index% % % Size"
0] 315 5 98.4 495 50.5 11.07-
1000 334 7 979 515 48.5 11.27
4000{ 278 4 98.6 52.9 471 10.53
16000, 275 0 100 55.6 444 9.82
Y viable pups only

None of the litter parameters shown in Table 28 were changed significantly up to
16000 ppm.

5.3.10.3 Clinical Observations in F2 Pups

The individual pup findings are listed in the table "Observations in F2 Pups” given in
the Report Part 2. This table also includes neciopsy findings, if there are any, of all
offspring and it informs about their day of death. No significant clinical findings were
made in F2 pups during the four week lactation period at levels of up to 16000 ppm.
Maiformations were not observed.
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$.3.10.4 Body Weight of F2 Pups

Table 29 kists the mean litter weights at birth and on day 28 p.p.. Up to 16000 ppm litter
As can be seen from Table 30 the individual birth weights of F2 pups were not affected
up to 16000 ppm. Regarding the mean body weights of male and female F2 pups
during lactation no adverse effect could be detected up to the dose of 16000 ppm.
From day 14 p.p. onwards pups of treated F1 females exhibited higher body weights
than untreated pups.

Table 29

Dose Mean Litter Weight (g)
ppm Day 0 Day 28

0 67.91 581.16
1000 66.97 564.20
4000 65.03 539.00
61.59 562.15

L Mean Pup Weight at Birth and during Lactation (g)
Dose Sex Dey0 Day4 Day7 Dayt4 Dey2i
ppm after culing

0 634 1026 1569 3101 5064
1000 611 991 1574 3278 5414+
4000 635 1054 1585  34.17++ 5564+

16000 646 1088 1663 34.22++ 5348+

0 599 998 15.36 31.19 $0.07
1000 $81 975 15.38 31.27 51.27
4000 $597 978 1476 31.86 51.48

16000 6.15 1060 16.32 33.61+ 52.11
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5.3.10.5 Viabilitv and Lactation Indices of F2 Pups
The following Table 31 presents data conceming viability and lactation of F2 offspring.

Table 31 Viability and Lactation indices

Dose Viability Index Lactation index
ppm % %
Day 4 Day 28
0 99.3 95.0
1000 96.3 899
4000 97.4 83.7
16000 97.8 89.5

The viability (day 4 p.p.) of treated F2 pups was comparable with that of the con'rnis.
Up to the dose of 16000 ppm there was no dose-dependent reduction in thz lactation

ndices.
5.3.10.6 Gross Pathological Changes in F2 Pups or Weanlings

Individual findings detected at necropsies are listed in the table "Observations in F2
Pups" given in Report Part 2. incderces are given in the Report Part 2.

In F2 pups necropsied during the lactation period no macroscopicai alterations due to
the treatment were observed. No skeletal deviations were seen in the F2 pups that had
died before postpartum day four, were killed in the process of culling, or were
necropsied unscheduled during lactation at levels of up to 16000 ppm.

No treatmert-related gross pathological findings were made in F2 weanlings at
scheduled necropsy.




T1061527 66 MKH 6551

§.3.11 Organ Weights of F2 Weanlings

Individual organ weights determined during the scheduled necropsy of F2 weanlings
are given in the Report Part 2. The following Table 32 summarizes the calculated

means per group.

Table 32

ppm

0
1000
4000

16000

Absolute Organ Weights of F2 Weanlings

Dose Sex BodyW.

80
86
94
83

”
78
82
81

mg

1485
1545+
1525
1521

1445
1477
1469
1459

mg

3698
3948
4177«
3838

81

3585
3538

280
285
304
272

254
268
264
260

Brain Liver  Spleen Thymus
mg

mg

324
M

335
k3]
3se
364

Testes
mg

699
738

Ovaries
mg
41
44

DR

44

Relative Organ Weights of F2 Weanlings

(mg/100g body weight)
Sex BodyW. Brain Liver  Spleen Thymus

88
94
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Regarding the mean weights of the brain, thymus, testes and ovaries no conspicuous
differences could be detected between the controls and treatment grcups. There were
significantly reduced relative liver (-7%) and spleen (-14%) weights in male pups
receiving 16000 ppm. These deviations to control values are too small to reflect a toxic
effect of the compound.
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6. DISCUSSION AND EVALUATION OF THE RESULTS

MKH 6561 was examined for possible effects on reproduction in a two-generation
study in Wistar rats with one litter per generation. This involved administration of
MKH 6561 to groups of 30 male and 30 female rats at levels of 0, 1000, 4000 or
16000 ppm in their diet.

Parental FO animals were pretreated over a period of about 10 weeks and allowed to
mate over a period of up to three weeks. F1 offspring were nursed up to an age of four
weeks. Some of them were selected for further treatment and for breeding a F2
generation. F2 offspring were weaned at an age of four weeks.

Clinical signs, body weights, food intake, mating performances, fertility, duration of
pregnancy, estrus cycling and sperm parameters were examined in FO and F1 rats.
Reproduction parameters such as litter size, relation of males to females and pup
weight at birth as well as viability, lactation, body weight gain were studied in F1 and
F2 ofispring. Developmenta. milestones were evaluated in F1 weanlings. Necropsies
were done in all rats. implantation sites in FO and F1 females were recorded. Selected
organs were weighed (FO and F1 adults as well as F1 and F2 pups) and
histopathological evaluations were performed on some organs of FO and F1 parent

rate
A1 -1

There was no increase in the mortality of treated FO or F1 parent rats.

The body weight development of FO and F1 animals was comparable with that of the
controis at levels of up to 16000 ppm.

The food intake was not changed in a remarkable manner up to 4000 ppm. At 16000
PPm there was a siight (FO males: +8%) to moderate (FO and F1 females: 10 - 17%)
increase in food intake, which is, however not considered as an adverse effect. in any
way rats of the 16000 ppm group ingested more than 1000 mg/kg per day (limit dose)
MKH 6561.
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The appearance and behavior of the F0O and F1 parent animals were not changed by
treatment at levels of up to 16000 ppm.

No changes in estrus cycling due to the treatment could be detected.

Analyses of sperm parameters such as number per mg epididymis, morphology,
motility and viability and determination of testicular spermatid head ccunts revealed no
signs of a treatment effect at 16000 ppm.

The reproduction parameters insemination index, mating performance, fertility index.
gestation index, duration of pregnancy, total number of pups bom, number of dead
pups at birth (live birth index), percentages of male and female pups, litter size at birth,
and birth weights of pups as well as pup survival rate (viability and lactation indicés)
were not changed at levels of up to 16000 ppm.

The body weight gain of pups was nct affected in the dose range investigated. The
slightly reduced (p < 0.05) mean body weight of male F1 pups on day 21 does not
reflect a treatment effect, since male F2 pups of all treatment groups exhibited higher
body weights than untreated F2 pups from day p.p. 14 onwards.

With respect to the maturation of extemal sexual organs of F1 rats a treatment effect
could not be seen either in male or in female F1 rats

No test substance-related ciinical or gross pathological findings were observed in F1
and F2 offspring up to 16000 ppm.

The skeletal development of the pups or weanlings was unaffected at levels of up to
16000 ppm.

The number of uterine implantation sites was not remarkably different from the number
of pups bomn.
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At necropsy no treatment-related gross pathological findings were made in parent FO
and F1 males at levels of up to 16000 ppm. In parent females treatment-related gross
pathological findings were absent at 1000 ppm (F0) or at 1000 and 4000 ppm (F1). At
higher concentrations more females exhibited a dilated caecum. As outlined in the
Pathology Report caecal enlargement can be interpreted as either a toxic or an
adaptive phenomenon. No histopathological correlate to this finding was detected. Due
to the lack of a clear dose response in the low and mid doses of the F1 generation, a
relationship to the treatment with MKH 6561 can only be assumed for the mid and high
dose females of the FO generation and the high dose females of the F1 generation.
This effects probably reflect an adaptative reaction to changes in the physiological
intestinal furction. There might be a similar situation in the present study as described
for a wide range of non- or low digestible compounds (Cook et al. 1992°), which induce
caecal enlargements without microscopical changes in rats, as well. As discussed by
Bar et al. 1995 caecal enlargement resulting from the ingestion of non- digestible
compounds has no relevance for human safety and has not been evaluated as an
adverse effect (Cook et al. 1992). Therefore, in this study an adverse effect on the
intestine is not assumed.

Histopathological investigations revealed an increase in the incidence of focal
vacuolation in the forestomach epithelium in 16000 ppm FO males and F1 males
receiving 4000 and 16000 ppm. Comparable lesions were noted in high dose F0 and
F1 females. The occurrence of this alteration is considered to be related to the
treatment with MKH 6561.

Histopatholgical investigations and organ weight measurements revealed no
toxicological relevant changes in the remaining organs due to the treatment.

Thus, the dietary concentration of 1000 ppm MKH 6561 is established as the overall
no observed adverse effect level INOAEL=NOEL) for the parent animals under
conditions as described. The reproduction was unaffected up to a concentration of
16000 ppm.

* Cook, WM., Purchase. R.. Ford, G.P., Cressy, D.M., Brantom, P.G. and Gangolli, $.D. (1982): Fd. Chem. Toxic. Vol 30, 7, 567-
o ‘ . . .

B, A, Th, H.P. and Timonen, M. (1995): Fd. Chem. Toxic. Vol. 33, 11, 909-917
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7. ABBREVIATIONS

Adren. ...........ccceee.e adrenal glands
aft e after

Anim.No./anim.no. . ... animal number
admiristration

body w./Body W./BW body weight
Epidid./Epididym. . ..... epididymides

MK e moribund killed
number of litters examined
number of animals examined

nd. .......... reveereeraeaene sex not detectable

o X oSS post coitus

PO. .o oral in diet

¢ 28 + TN postpartum

Prosta. ...................... prostate

red. ..o reduction {=culling)

SD.Js standard deviation

Sem. Ve./Sem. V ...... seminal vesicles

study NO . ...ccoeeneennes study number
test result at significance levelofa=1 %
test result at significance level of a =5 %
negative
difference against control for p<0.05% significant
difference against control for p<0.01% significant
no test assessment
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Approval of Active Ingredient Sample

Active Ingredient Sample TOX  401S

Sample: MKH 6561

Development-No: 0742335

Indication: Herbicide

Mixed Batch No.: 05649/0004

Origin of sample: PF-r\VE

Rfspnnsiblc Amalyst: Dr. Gan Labocatery: PB4
Analytical Mcthods: HPLC, int. Std.

TOX Purity Appraved  Date of Comment
urdl Analysis

4015-00 97.6 % 120796 '2.01.96
4015-01 2.0 % 261296 26.06.96
€015-02 N0 % 0607.97 07.01.97
4015-03 "l % 27.1297 20.06.97
01504 9.6 % 180693 19.12.97

"
™. lifu:.TELWFR)'—_

A reserve samplc will be retained.
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1 SUMMARY (ANALYTICAL REPORT)

A liquid chromatograghic method for the quantification of MKH 6561 in animal iation
was developed. This work was conducted for tests on stability, homogeneity, and for
verinication of nominal concentration of this test compound i~ mixtures fed to animals.
The method, its validation. and the analytic>! results on the actual study are
presented in this report

MKH 6561 was extracted from animal raticn at room temperature with acetonitrile/
milli-Q-water (9:1/:v) as a solvent. It was analyzed on a reversed phase (C18)
columan and ultraviolet (UV) detection.

For this extraction method a recovery procedure was established for preparing the
analytical test samples. For the extraction (ambient conditions) with the solvent the
animali ieed was blended with several amounts of the active ingredient. For data
evaluation a mean recovery values for concentration ranges were determined.

The limit of quantification for MKH 6561 was approximately 2.13 ug/ml. Under the
conditions of this method, the lmit of reliable measurement of MKH 6561 was
approximately 50 ppm for redent ration.

The analytical da.a verify that the test material was homogeneously distributed

and chemically stablo within the concentrati
Under current sample preparation and handling conditions stability in the diet
was assured for a period of at least 14 days.

The test material content in the diet mixtures fed to ths animais, prepared
during the sdy, agreed with the target concentrations within defined limits.
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2 INTRODUCTION (ANALYTICAL REPORT)

A liquid chromatographic method for quantifying MKH 6561 in animal ration was
developed. This work was conducted for tests on stability, homogeneity, and for
verification of nominal concentration of this test compound in the mixtures fed to the
animals. The method, its validation, and the analytical results on the actual study are
presented in this report.

MKH 6561 was blended with Altromin® 1321, which was mixed with 1% peanut oil
(DAB 10). For analytical investigations, representative samples, produced under the
study director's responsibility, were taken at different points of time from the diet fed
to animals. These samples were extracted and diluted with acetonitrile/milli-Q-water
(9:1/v:v). After optionally filtration subsequently quantified ty high-performance liquid
chromatography (HPLC) with UV-detection (DAD; wavelength. 230 nm). Standard
solutions of approved MKH 6561 were used as a basis for evaluation.

For the analytical quantification of the test compound a concentration range of 2.13
to 204.9 yg/ml was covered. The calibration cur.c, produced from standard
solutions, was prepared anew for each analytical sequence. The linearity of the
calibration curve, however, must be given. Essentially, all sample concentrations
were always within the calibration range documented for each sample sequence.

3 GENERAL INFORMATION

The experimental standard of this part of the study was conducted in compliance
with the OECD Principles of Good Laboratory Practice (as revised in 1997) and with
the Principles of Good Laboratory Practice (GLP) according to Annex 1 German
Chemicals Act {Bundesgesetzblatt Part | of the 29™ of July 1994}

Investigations necessary for drafting the analytical method and performing analyses
were conducted from February to November 1997 at the Department of In-strial
Toxicology, Institute of Toxicology of Bayer AG, D-42096 Wuppertal-f:Iberfeld,
Friedrich-Ebert-Strasse 217-333.

The study documentation (raw data and final analytical report) are retained in the
archives specified by Toxicology of Bayer AG. The storage of a retention sample of
the reference item is in the responsibility of the sponsor.
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4 MATERIALS AND METHODS

4.7 TesST SUBSTANCE

Test material’ MKH 6561

Batch No.: 05649/0004

Purity: 98.1%

Origin of sample: Bayer AG, PF-PNVE

Stability approved until: Dec. 27, 1997

Test material storage: room temperature

Stability of analytical samples: was ensured throughout the test period

Toxicology feed mixtures: in Altromin® 1321; mixed with 1% peanut oil DAB 10

4.2 HiGH PERFORMANCE LiQUID CHROMATOGRAPHY

4.2.1 INSTRUMENTS

Ambient Extraction: empty PTFE-column

High performance liquid chromatograph HP1090 equipped with
- Autosampler

- DAD (Diode array Detector)

- Integration: HP 3365 DOS-WorkStation/ChemServer
supplied by Hewlett-Packard Inc.

Standard laboratory equipment and glassvsare

{Gas tight} Syringes (25 pi; 100 pi; 250 pl, 10 ml; Hamilton)

4.2.2 MeTHOD

Column: Hypersii ODS 5um; L =125 mm; ID = 4 mm; Grom
Oven temperature: 40°C or OFF
Flow rate: 1.00 mUmin
Mobile phase: A buffer solution
B: acetonitrile
gradier4 rrogram: time 0 —-> %B=20 (start conditions)
time 1 —> %B=20
time 10 > %8=70
time 12 > %B8=90
Injection volume: 20.0 pi (Autosampler)
Detector: wavelength: 230 nm
band width {(BW): 8 nm
reference: 450 nm/ 80 nm BW
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4.2.3 SOLVENTS AND CHEMICALS

Acetonitrile Lichrosolv; Merck No. 30 .
o-Phosphoric acid (85%). H,PO, ; Merck o
Sand; Riedel de Haen No. 18649 v
Sudium sulfate Na,SO, ; Merck .
Deionized water (Milli-Q-water), available from Millipore unit, Fa. Millipore**
Buffer composition: Milli-Q-water adjusted to pH=3 with H;PO, v
Solvent for extraction and dilution: acetonitrile/ Milli-Q-water (9:1/v:v)  **

** or equivalent

4.2.4 SAMPLE PREPARATION - AMBIENT EXTRACTION

The test material - animal feed mixtures were prepared under the study director's
responsibility. For sample preparation 10 g of test material were mixed with 20 g ofa
mixture of sodium sulfate/sea sand (1:1/w:w) and filled in an empty PTFE-column.
100 ml of acetonitrile/Milli-Q-water (9:1/v:v) were used for extraction, the extracts
were filled in a volumetric flask, diluted and brought up to volume with solvent. These
solutions were injected onto the HPLC after appropriate dilution.

4.2.5 CALIBRATION OF THE ANALYTICAL METHOD

To set-up the calibration series, test material solutions in the solvent were prepared
with sppropriate concentrations. The stability of these solutions was checked at room
temperature over a period of 9 days. No decrease in concentration was observed [1].
The method-specific parameters were adjusted on the HPLC instrument. 20.0 i of
each calibration concentration was injected for preparation of the calibration curve.

Measurement wavelength: 230 nm (UV spectrum see Fig. A1)
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Fig. A2 and A3 show a typical chromatogram of these external calibration solutions
and additionally a food extract chromatogram. A statistically evaluated calibration
curve was shown in Figure A4. This curve was plotted by the integrator and was
based upon the injected concentrations. The calibration line was plotted anew for
each analysis sequence, and deviations from this calibration range were therefore
possible. All sample concentrations were always within the calibration range
documented for each sample sequence. The quantitative evaluation was performed
by determination and comparing the peak area of MKH 6561 of the analytical
solution with the peak areas of the external standard solutions.

Retention time:
MKH 6561 approx. 8.3 min;
concentration range: 2.13 to 204.9ug/mi

2.13 pg/ml was the limit of quantification of the analytical measurement using this
method.

Figure A1 - UV-spectrum of MKH 6561

W LL sprc.d. Spectrua  7.430 min,
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Figure A2 - Typical LC-chromatogram of the test substance as calibration standard

test material concentration: 18.48 ug/mi
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Figure A3

- Typical LC-chromatograms of rodent ration samples

a) test material concentration: 0 ppm (untreated control sample)
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Figure A4 - Calibration curve of the analytical method (Date: April 14, 1997)
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The calibration function was iinear in the range shown. The linear regression vaiue was r* = 0.9999016

4.2.6 PRECISION

The precision of this analytical method was assessed by 10 separate injections for
two relevant concentrations of the calibration standards. The concentration values
obtained with a statistical evaluation (coefficient of variation = %RSD) were
presented in Table A1 [3]. The precision of this method was found to satisfy the
analvtical requirements.
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Table A1 - Precision of the analytical method

| 20490 [ug/mi] | 204.900
20.07% 204.2454[&“!]"
20.225 200.602
20.057 200.540
20.159 200.519
20.191 199.165
19.837 200.241
20.123 196.963
20.216 199.163
19.330 199.352
20.060 200.854
MEAN = 20.027 | MEAN = 200.164
%RSD = 1.3% %RSD = 0.9%

4.2.7 RECOVERY

The recoveries from rodent ration were evaluated in fortification tests. Known
amounts of test compound were added to untreated control feed - Altromin® 1321 -
prior to extraction.

Resuit (ambient extraction):
The analyucal data veriy that Uve (WSt material Tecovery was assured within the

concentration range from 100 to 20000 ppm, mean value: 94.7%
Table A2 - Recovery Test performed with three sample preparations

active ingredient added extraction Date of actual-concentration
L _lppmi pracedure preparation | (%) from target/%RSD |
100 ppm ambient/ T1061527 | Jan.31,1997 | 96.4%; 4.4%
250 ppm ambient/ T0058151 | Jan.22,1995 | 972%; 39%
20000 ppm ambient/ T0058151 | Jan.22, 1995 | 90.7%; 25%
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S ANALYTICAL RESULTS

5.1 HOMOGENEITY AND STABILITY DATA

The analytical data verify that the test material in the animal ration was
homogeneously distributed within the concentration range of 100 ppm to
20000 ppm (different diet quantities). Under current sample preparation and
handling conditions comparable to those in the actual study the chemical
stability was assured for a period of at least 14 days.

The homogeneity and stability data were presented by D.|.Riegner, PF-E/MR in the
study no. T0058151 [1]. For stabiity testing the samples were stored under
conditions comparable to those in the actual study and then frozen until analyticai
measurement.

From an analytical perspective there are no reservations concerning the acceptance
of the homogeneity and stability data from T0058151 for the actual study, provided
that the test mixture preparations follow the documented procedure.

5.2 ADDIMONAL HOMOGENEITY DATA (INCREASING OF DiET QuUANTITY)

For homogeneity testing sampies were taken from different locations within the
sample containers. For calculations integraior values from eact sample were based
on the external standard calibration curve of the active ingredient. The stability of
these analytical solutions were ensured throughout the test period. For homogeneity
assessment the percentage of active ingredient in the original test material was not
included for calculations.

Table A3. presents the analytical resuits from three samples each collected from a
high and low target concentration of diet rations. Each sample was prepared and
injected twice.
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Table A3  Homogeneity tests; (diet Lot No.:0931; quantity: 20 kg)
date of preparation: Jan. 30, 1997

Sample target concentration Sample
No. 100 ppm 20002 ppm No.

11— 1% 104 19697 1.1 - 1%inj.
1.1-2%inj, 99 19658 1.1 =-2%inj.
1.2~ 1%inj. 103 18535 12— 1%nj
12-27im;, % 18578 12-2%inj.
2.1~ 1%nj. 10 22203 2.1 - 1%inj.
21-2inj 105 214 2.1-2"inj.
22-1"inj. 108 20103 22~ 1%inj.
22-2"nj 107 20090 22-2"n),
31-1"n 105 21721 3.1 = 1%inj.
31 -2%inj 107 21696 31 -2
3.2~ 1" 10¢ 22008 32~ 1%inj
32-2"m; 100 273 32-2iny,

Mean: 104 ppm 2076S ppm

%RSD: 3.3% 7.1%

5.3 ConTENT CHECK FOR DOSE VERIFICATION

The analytical data (LC) verify that the test material content in the diet mixtures
agreed with the target concentrations within defined limits (Tab. A4).
Additionally a stability test of these samples was performed. The samples were
stored for 7 days under conditions comparable to those in the actual study,
and then quantified. The stability confirmed analytically.

For calculations integrator values from each sample were based on the external
standard calibration curve of the active ingredient. For assessment of content checks
the percentage of active ingredient in the original test material was not included for
calculations.

Table A4 presents analytical results froin sequential evaluations of the animal ration
concentrations. These values were means of two individual samples for each
concentration.

The calculation [%] of target concentration was based on the analytical result on
day 0! in analyzed control sampies amounts of active ingredient were not detected.
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Table A4 - Content (in [%] of target concentration and actual weight units {ppm])
date of preparation {I} / freezing {Il} /

date of measurement {lil}

sample

i+il: Feb. 10, 1997
: Feb. 17, 1997
{stab. test-start)

1000 ppm

108%
(1076 ppm)

4000 ppm

104%
(4172 ppm)

16000 ppm

104%
(16558 ppm)

I: Feb. 10, 1997
lll: Feb. 17, 1997

(stab. 7 days)

KL April 7, 1997
H: April 14, 1997
(stab. test-start)

99%
(1061 ppm)
based onday 0
104%
(1035 ppm)

99%

(4136 ppm)
based on day 0

104%
(4153 ppm)

100%
(16545 ppm)
based on day 0

104%
(16573 ppm)

I: April 7, 1997
HL: April 14, 1997
{stab. 7 days)

I+1i: July 21, 1997
1: July 28, 1997
(stab. test-start)

99%
(1029 ppm)
based on day 0
100%
(1000 ppm)

100%
(4158 ppm)
based on day 0
106%
(4226 ppm)

100%
(16623 ppm)
based on day G
103%
(16417 ppm)

I: July 21, 1997
N July 28, 1997

It Sep. 15, 1997
(stab. est-start)

99%
(995 ppm)

98%
(4156 ppm)

99%
(16259 pom)
based on day 0
98%
(15672 ppm)

I: Sep. 8, 1997
I: Sep. 15, 1997
(stab. 7 days)

I+li: Nov. 17, 1997
Il: Nov. 24, 1997
stab. test-etart)

(3733 ppm)
based on day 0

106%

(1064 ppm)

(4242 ppm)

101%
(15838 ppm)
based on day 0
161%
{16220 ppm)

I: Nov. 17, 1997
"™ Nov. 24, 1997

(1039 ppm)
based on day 0

98%

(4161 ppm)
based on day 0

%%

(16013 ppm)
based on day 0
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END OF ANALYTICAL REPORT
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Ingredients *

Crude protein 19.0
Crude fat 4.0
Crude fiber 6.C
Ash 75
Moisture 135
Nitrogen-free extract 50.5

Metabokizable energy:
Kcal/ kg 2850.0
KJ/kg 1:900.0

Vitamin A
Vitamin D3
Vitamin €
Vitamin K3
Vitamin B1
Vitamin B2
Vilamin B6
Vitamin 812
Nicotinic acid
Pantothenic acit
Folic acid
Biotin
Choline
Vitamin C

Average % content in tha diet
Average mg content in 1 kg diet
Additive/1 kg diet

valid from 1987 onwards
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Ingredients * .
Crude protein 19.0 Lysine 0.90
Crude fat 4.0 Methionine 0.30
Crude liber 6.0 Cystine 0.30
Ash 7.0 Phenytalanine 0.80
Moisture 138 Tyrasine 0.60
Nitrogen-free extract 50.5 Arginine 1.10
" _l;_listian 0.40
elabnoiizable energy: 0.20
Kcal/ kg 2350.0 Wm 0.60
K/ g 119060 Iscleucine 0.80
Leucine 1.30
Valine 0.90
Miperals *
alciuni 09
Phosphorus 0.7 Manganese 75.0
Magnesium :i Iron 180.0
Sodium Copper 130
Potassium 1.0 Zrc 700
lodine 09
. Fluorine 15.0
Vianlins -
Standard-Diet
Viamin A 15000.0
Vilamin D3 600.0 U
Viamin € 750 mg
VRamin K3 30 mg
Viamin 81 180 mg
Viamin B2 120 mg
VRamin 83 9.0 mg
Viamin 812 24.0 mcg
Nicotinic acid 36.0
Pantothanic acid 210 mg
Folic acid 20 mg
Biotin 60.0 mcg
Choline 600.0 mg
Viamin C %60 mg

¢ Average % content in the diet
e Addtive/t kg diet
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"MKH 6561

Tecnazene

HC8 (Hexachlorbenzere)

alpha-HCH
bata-HCH

gamma-HCH (Lindane)
deka-HCH

Quintozens
Heptachior
Heptachiorepoxide

alpha-Chiordane
gamma-Chiordane

alpha-Endosuliphane
beta-Endosuiphane
Aldrin
Dieldrin
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Chioithion
Disulfoton

Malathion

Parathion ( -methyf}
Parathion ( -ethyf)
Sullotep

Fenthion
Di....lhoat2
Trichlorphon
Fenilrothion
Bromophos ( -methyi)
Bromophos ( -ethyl)
Chlorfenvinphos
Pirimiphos ( -methy?)
Methidathion

Ethion

Heavy Metals

Lead
Cadmium
Mercury
Arsenic
Selenium
Cepner

BCB's

Tolerance ranges of analysis:
_ ; ion Limit Tol
5 - 100 ppb +- 50 % ralative
100 - 200 ppb +- 50 ppb absolute
above 200 ppb - 25 % relative
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(according to “Trinkwasser-Verordnung * 12-05-90, BGBL No. 66 edited 12-12-90, page 2612-2629)

© MKH 6561

Substance Lim#t corm calculated
to approx. as
mgh mmovm3

Arsenic 0.04 05 As
Lead 0.04 0.2 Pb
Cadmium 0.005 0.04 Cd
Chromium 0.05 1 Ccr
Cyanide 0.0 2 CN (")
Fluoride 1.5 79 F g-)
Nickel 0.05 0.9 Ni
Nitrate 50 806 NG, ()
Nitrite 0.1 22 NO, (1)
Mercury 0.001 0.005 Hg
PAH ** 0.0002 0.02 C
Organic Chioride Compounds ***

1.1,1-Trichloroethane 0.025

Trichloroethene

Dichioromethane
- Tetrachiorome:hane ©.003 0.02 CCl,
Pesticides

and similar compounds

-per W 0.0001

- compounds in lotal 0.0005

* from January 1, 1996: 0.01 mgA
o PAH = Polycyciic Aromatic

Hydroca:bons
from 1, 1992 intotal 0,01
January gzm mo/

0.003 mg/!
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I. SENSORY PARAMETERS
Factor

MKH 6561

Coloration
Turbidity
Odour threshold

0.5m!
1.5 lurbidity units / formazine

2at12°C
3ala2s°c

II. PHYSICOCHEMICAL PARAMETERS

——Parameters

Limil

4 Temperature
S pH

Conductivity
Oxidizabilty

25°C
notlessthan 6.5

nol more than 9.5
2000pScm'at25°C
5 mg/

lll. LIMITS FOR CHEMICAL SURSTANCES

Parameters

Lim#t
moAt

Aluminium
Ammonium
fron
Potassium
Magnesium
Manganese
Sodium
Sitver
Sulphate
Surfactants
a) anionic

b) non-ionic

0.2
0.5
0.2
12
50
0.05
180
0.01
240

0.2
0.2
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V. MICROBIOLOGICAL PARAMETERS
Parameters Volume of sample Maximal tolerated
—lobe inovestigated —.germ tiler

Colforms 100 mi 0

E.coll 100 mi 0
Surgyococcus fecalis 100 mi 0

Sulphite reducing 20m 0
clostridium

Tdalnunb«deobmshinudﬁnmwummmedioo
(incubation temperature 20 +2°Cand 36 = 1°C
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Body weights and the initial and final weights of diet are
measured in grams for the calculation.

1  FOOD CONSUMPTION

1.1 Pood Consumption per Animal per Day

H - R

nT

H = Weight of administered food (if necessary, plus weight
of food container) at time of weighing (initial weight)

R = Weight of unconsumed food (if necessary, plus weight of
food container) at time of weighing back (final weight)

nT = Number of days between weighing and weighing back

1.2 Mear Focd Consumption per Animal per Day (Date-Related)

Sum of All Values Available at a Specific Date
No. of Values

All Zood consumption values existing at a specific date (per
animal per day, see 1.1) are totaled up. This total is divided
by the number of values existing at that date.

1.3 Mean Food Consumptior per Animal per Day
Sum of All Values
No. of Values
All existing food consumption values (per animal per day, se=s
1.1) are totaled up. This total is divided by the number of ex-
isting values.

1.4 Cumulative Food Consumption per Animal

= (Mean Food Consumption per Animal per Day) x nDays
For mean food consumption per animal per day, see 1.3. nDays is
escablished from the total number of food consurption days.
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1.5 Pood Consumption per kg Body Weight per Day

Feed Consumption per Animal per Day
Body Weight of the Animal

For food consumption per animal per day, see 1.1. The value
that was obtained within the time interval from the day of
weighing back (final wt.) to the day of weighing back minus 7
is taken as the basis for the body weight. If nc determination
of the body weight of the animals within his time interval was
planned, the time interval from the day of weighing back to the
day of weighing back plus 6 is taken as the basis. If no body
weight value is available within either of these two time in-
tervals, no food consumption is calculated.

X 1000

1.6 Mean Food Consumption per kg Body Weight per day
Sum of all Values Available at a Specific Date
No. of Values
All food consumption values existing at a specific date (per kg

body weight per day, see 1.5) are totaled up. This total is di-
vided by the number of values existing at that date.

1.7 Mean Food Consumption per kg Body Weight per Day

Crm Al 211 Yalicaw
- VU Wi LA VALWUMSD

No. of Values
All existing food consumption values (pe. kg body weight per

day, see 1.5) are totaled up. This total is devided by the num-
ber of existing values.

1.8 Cumulative rood Consumption pe. kg Body Weight

= (Mean Food Consumption per kg Body Weight per Day) x nDays

For mean food consumption per kg body weicht per day,see 1.7.
nDays is established froa the total number of food consumption
days.
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2. ACTIVE INGREDIENT (AI) INTAKE

The active 1ngredient_(AI) intake is calculated from the food
consumption data by using a "Dose Factor”.
where: Dose in ppm, Food consumption in g, AI intake in mg

Dose
1000
2.1 Mean AI Intake per Animal per Day

Dose Factor =

= (Mean Food Consumption per Animal per Day) x Dose Factor
For mean food consumption per animal per day (see 1.3).

2.2 Cumulative AI Intake per Animal

= (Cumulative Food Consumption per Animal) x Dose Factor -
For cumulative food consumption per animal {(see 1.4).

2.3 AI Intake per kg Body Weight per Day

= (Food Consumption per kg Body Weight per Day) x Dose Factor
For food consumption per kg body weight per day (see 1.5).

2.4 Mean AI Intake per kg Body Weight per Day

= (Mean Food Consumption per kg Body Weight per Day at a Spe-~
cific Date) x Dose Factor

For mean food consumption per kg body weight per day at a spe-
cific date (see 1.6).

2.5 Mean AI Intake per ky Body Weight per Day

= (Mean Food Consumption per kg Body Weight per Day) x Dcse
Factor

For mean food consumption per kg body weight per day (see 1.7).

2.6 Cumulative AI Intake per Xxg Body Weight

= (Cumulative Food Consumption per kg Body Weight) x Dose Fac-
tor.For cumulative food consumption Per kg body weight (see
1.8.) .




