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The incrzase in the incidence of non-viable fetuses and the statisticaily significant decrease in fetal weight in
the high-dose group, and the skeletal findings, primarily incompletely ossified bones, abserved in the mid-
and high-dose groups were associated with statistically significant reductions in body weight gain and food
consumption. Therefore, the abnormal fetal findings were probably due to maternal toxicity, and not due to a
direct effect of MKH 3586 on the fetuses. Howe. r, despite the yact that the fetal findings were probably due
to the matemal toxicily of MKM 3586, these results are being reported.

Astract

This study assessed the potential for MKH 3586 Technical to promote gestational effects and/or aiter the
growth and development of the conceptus. Inseminated dams were administered nominal doses of G, 15,
100, or 300 mg MKH 3586/kg body weight (analytically confirmed doses of 0, 13.4, 103.3, and 314.0 g
MKH 3586/«g, respectively) by gavage on days 6 through 19 of gestaticn. Mzternal toxicity, as
demonstrated by clinical signs and changes in body weight gain and foce consumption during gestation, was
characterized. All dams were sacrificed on gestation day 20, at which tirae gross external and internal
necropsies were performed, the uterus was examined, and the fetuses w=ie removed Dy cesarean section.
All fetuses were evaluated for extemal anomaiies. Approximately half of =ach litter was examined for
visceral effects, and the other haif underwent a skeletal (including cartilag.) examination.

Test compound-related matemal effects were observed in the 100 and 200 mg/kg dose groups. Gravid
dams in the 300 mg/kg dose group demonstrated statistically sign:fican* decreases in body weight gain, food
consumption, net body weight, and net body weight aain (subtracticn of gravid uterus). Additionally obse.ved
at the high-dose was a statistically significant increase in the relative and sbsciute liver weights. Maternal
effects observed in the 100 mg/kg dose group were statistically signilicantly decreased body weight gain, net
body weight, food consumption, and a statically significant increase ii: absoiut: liver weight. No test
compound-related maternal findings were noted in the dams in the 15 mg/kg dose group. Effects observed
at cesarean seclion were fimited to the 300 mg/kg dose group and iaciuded an increase in the incidence of
non-viable fetuses and a statistically significant decrease in fetal weight. ™o test compound-related =ffects
were noted during fetal external or visceral examinations. Test compound-related fetal skeletai findings.
primarily incompletely ossified bones, were observed in the 100 and 300 mg/kg des groups. No effects on
the incidence of total malformations or variations, or any gender-related dii.erences in fatal effects ‘vere
observed in any dose group.

MKH 3586, administered as described in this study, produced marnal toxicity at doses of 100 and 30¢
mg/kJ body weight. No test compound-related maternal effzcts were demonstraied in the 15 mg/kg dcse
group. Developmental effects were observed primarily in the 300 mg/kg dose group and to a Isszer exteni i
the 100 mg/kg dose group. Based on the observation of developmental effects on'y at dose levels that
produced maternal toxicity, the developmental findings are considered secondary t. maternal toxicity. Both
the maternal and developmental no-observed-cffect-levels (NOEL) were 15 mg/kg.

Page 20f 2
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Audit reports have been submitted to the study director and laboratory management aocumenting the
status of compliance with applicable departmental standard operating prccedures, the study protocol,
and Good Laboratory Practice regulations.

The Qually Assurance Unit monitored sel~cted phases of this study, and at !east annually functions of all
support areas for this study type. The folicwing are the audit dates. phases inspected, auditors, and
report dates of quality assurance inspectious of this stud;, and, if applicable, of this study type as well as

velevant suppost areas:
REPORT TC
STUDY
AUDITS DIRECTOR AND
MANAGEMENT
Cate Phasz of Study Auditor
12/04/96 Protocol Review C.A. Cox 12/04/96
09/15/98 Animal Shipment Receipt and Exam, T.L. Bormann 09/26/97
Feeding, Cage I.D., Animal Inventory
09/22/97 Animal Quarantine Release for Study T.L. Bormann 10/02/97
09/22/97 Sacrificing Animals Outside the Dody T.L. Bormann 10/03/97
Weight Mean
09/22/97 Animal 1D/Tattoo T.L. Bormann 10/02/97
09/22/97 AM Montality Check, Cage Cards, Animal T.L. Bormann 10/02/97
1D, initial Body Weights
09/23/97  AM Vaginal Smears, Transfer of Sperm T.I.. Bormann 10/02/37
Positive Females, Tail Marking,
Randomizing into Dose Groups, Body
Weights, Food Constmption, Observations
09/23/97 Co-Housing T.L. Bormann 10/02/97
08/24/97 Dosing Vehicle Preparation T.L. Bormann 11/04/97
09/25/97 Dosage freparation T.L. Bormann 11/04197
09/30/97 Oral Dosing of Animals, Clinical T.L Bommann 10/07/97

Observations

10



11

% %orporanon Agrlncgg”e’gvlslm
108653
QUALITY ASSURANCE STATEMENT (Continued)
REPORT TO
STUDY
AUDITS DIRECTOR AND
MANAGEMENT
Date Phase of Auditor
10/17/97 Euthanasia, External £xam & Gross T.L. Bormann 11/05/97
Necropsy of Dams; Corpora Lutea Counts,
QOrgan Welghts, Noting/Characterization
of implantations and Resorptions;
Counting, Sexing, & Body Weight
Collection of Fetusas; Placental Weights,
Bxternal Exams, Euthanasia, Gross
Necropsy, Tagging/ID, Visceral Exams,
& Fetal Storage
10/22/97 Fetal Evisceration T.L. Bormann 11/04/97
10/30/97  Terminal Body Weight T.L. Bormann 11/14/97
02/03/98  Wilson’s Technique T.L. Bommann 02/19/98
04/28/98 Fetal Processing C.A. Yount 04/28/98
05/05/98 Skeletal Exam (Bone and Cartilage) T.L. Bormann 05/05/98
04/17/98 Staining Solution Preparation T.L. Bormann 04/29/98
04/17/58 araton Of Alclan BYus and Alizarin T Bormann 04/29/ag
Red S Stock Solutions
04/20/98 Macerating Solution Preparation T... Bormann 04/30/98
04/23/98  Holding Solution Preparation T.L. Bormann 04/30/98
12/1/98- Final Report Review T.L. Bormann
01/28/99 C.A. Yount 01/28/99
Phase of Study Type
05/07/98 Changing Bouin's Solution to Alcohol T.L. Bormann 05/11/98



4~

)

n"9
\' |
ricufiure Divisl
g Sgpoton Adtce Qe
108653
QUALITY ASSURANCE STATEMENT (Continued)
REPORT TO
STUDY
AUDITS DIRECTOR AND
MANAGEMENT
Date Analvtical Chemistry Support Area Functions Auditor
06/13/97  Training Aecords Review LA. Berry 06/13/97
09/25/97,  Analysis for Concentration in Dose L.A. Benty 09/30/97
08/30/97 Solution
12/23/97 Analytical Balance Audit L.A. Bemry 12/23/97
12/30/97 Freezer and Refrigerator Temperature L.A. Berry 12/31/97
Logbook and Records
12/20/97 1997 Chromatographic, Scintillation L.A. Benry 12131197
Counter, and Oxidizer Maintenanc
Logbook and Records
Animal Care Support Area Functions A X
01/08/97 .t Room Fiiter Check/Change C.A.Cox ©1/09/97
01/08/97 ba* Cage Rack Preparation (Wire Mesh) C.A. Cox 01/08/97
01/08/97 Cage Rack Preparation (Polycarbonate) C.A. Cox 01/09/97
01/27/97 Rat Hedding Change (DACB) & Room C.A. Cox ot1/27/97
Maintenance
01/28/97 Rat Room Disinfection C.A. Cox 01/28/97
01/28/97 Polycarbonate Rat Rack/Bedding Change C.A_ Cox 01/30/97
02/18/97,  Cleaning of Rat Wire Mesh Racks, Cages, C.A. Cox 02/20/97
02/20197 & Trays
02/19/97,  Cleaning of Polycarbonate Racks & Cages C.A.Cox 02/20/97
02/20/97
03/19/97 Wire Mesh Rat Rack Change C A. Cox 03/19/97
05/19/97 Training Records Review C.A. Yount 05/19/97



o

Baver Comnaorafion Arwics tiwa Mirdelnn
Yo-012:K3 ~ Report Numter
108653
QUALITY ASSURANCE STATEMENT (Continued)
REPORT TO
STUDY
AUDITS DIRECTOR AND
MANAGEMENT
Date Animal Care Support Area Functions (cont'd) Auditor
07/23/97  Data Review of Water Analysis C.A. Yount 07/23/97
07/23/97  Data Review of Vermin Control CA. Yount 07/23/97
08/05/97  Edstrom Water Filter Changes/Checks & C.A. Yount 08/07/97
Sanitizing of the Lines
Equipment Maintenance (Cage Wash Repair) C.A. Yount 12/09/97

12/09/97

In compliance with the Good Laboratory Practice regulations, this final report for study number 96-612-
KJ has been reviewed by the Quality Assurance Unit. The results presented in this report accurately
describe the methods and standard operating procedures and reflect the raw dala collected during the

conduct of the study.

C.A. Yount, ROAP-GLP, Quality Assurance
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ABSTRACT

This study assessed the potential for MKH 3586 Technical to promote gestational aif<cts aric. 'or alter the
growth and development of the conceptus. Inseminated dams were administere~ romi al s<=es of 0,
15, 100, or 300 mg MKH 3586/kg body weight (analytically confirmed doses of 0, 13.4, 162.3. 21d 314.0
mg MKH 3586/kg, respectively) by oral gavage on days 6 through 18 of gestati~n. Mater: ai t3icity, as
demonstrated by clinical signs and changes in body weight gain and food consumpiion during ¢ ~staticn,
was characterized. All dams were sacrificed on gestation day 20, at which tim: cross extc rnal and
internal necropsies were performed, the uterus was examined, and the fetuses were remnved by
cesarean section. All fetuses were evaluaicd for external anomalies. Approxir-ately half cf «ach litter
was examined for visceral effects, and the other half underwent a skeletal (in:ludingy cartilage)

examination.

Test compound-related maternai effects were observed in the 106 and 300 mg/kg dose groups. /Aravid
dams in the 300 mg/kg dose group demonstrated statistically significant decreases in body weizi« gain,
food consumption, net body weight, and net body weight change (subtraction of gravid vi.us).
Additionally observed at the high-dose was a statistically significant increase in the relative and abzolute
liver weights. Maternal effects observed in the 100 mg/kg dose group included statistically signifi antly
decreased body weight and food consumption, and a statisticaliy significant incr2ase in absolute liver
weight. No test compound-related maternal findings were noted in the dams of the 15 mg/..g dosa group.
Effects cbserved at cesarean section were limited to the 300 mg/kg dose group and included ar .ncrease
in the incidence of nonviable fetuses and a statistically significant decrease in f.tal weighi. No test
compound-related effects were noted during fetal external or visceral examinations. Test compound-
related fetal skeletal findings, ptimarily incompletely ossified bones, were observed in leve's H and ill. No
effects on the incidence of total malformations or variations, or any gender-related differences in fetal

effects were observed in any dose group.

MKH 3586, administered as described in this study, produced maternal toxicity at doses of 100 and 300
mg’kg body weight. No test compound-related maternal effects were demonstrated in the 15 mg/kg ose
group. Developmental effects were observed primarily in the 300 mg/kg dose group and to a lesser
extent in the 100 mg/kg dose group. Based on the observation of developmental effects only at dose
levels that produced maternal toxicity, the developmental findings are considered secondary to matemal
toxicity. Both the maternal and developmental no-chserved-effect-levels {NOFEL) were 15 mg/kg.

14
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MATERIALS

.  The test substance was suppked by the sponsor with thae following information:

Test Substance:
tentification:
Physical Agpearance:
Batch No.:

Purity:

Astive Ingredient:

Coiamon Name:

Chemical Name:

Structural Formula:

CAS No.:

MKH 3588 Technicsl
White powder
5262/0005
98.5% (dzte of analysis: April 14, 197!

98 2% (c'ate of analysis: October 17, 1997,
96.1% (date of analysis: April 27, 1998)

MKH 3586
4-Arnino-N-(1,1-dimethylethyf)-4,5-dihydro-

3-(1-methylethyl)-5-oxc-1H-1,2 4-triazole-
1-carboxamide

CH CH
PN i

|
CH,—CH—~("" ‘N—ﬁ--NH——C—Cl-lg
1
4 o CH,
NH{

129909-90-6

Il. The test substance was stored and archived at freezer sonditions.
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PURPOSE

The purpose of this study was to assess the potential for MKH 3586 Technical, administered by oral
gavage t': gravid Sprague-Dawley rats on days 6 through 19 of gestation, to promote gestational effects
and/or alter the grow:h and development of the conceptus.

GUIDELINES

This report was prepared in accordance with US EPA Health Effects Guideline OPPTS 870.3700,
Prenatal Developmental Toxicity Study, August, 1998; the OECD Guidelines for Testing of Chemicals,
Section 4: Health Effects, Subsection 414, "Teratogenicity®, pages 1-6, May, 1981; EU guidelines on
Teratogenicity Studies, in the Official Journal of the European Communities, 87/302/EEC, February,
1995: Health Canada, Canada Gazette, Part Ii, Vol. 122, No. 2, January, 1988; and Japan, Ministry of
Agriculture, Forestry, and Fisheries (MAFF), Guidance on Toxicology Study Data for Application of
Agricultural Chemical Registration, 59 NohSan No. 4200, January, 1285.

16
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METHODS
Animal Information
Source, Number. Test System Rationale

As described in the protocol (Appendix I, page 96), the study design required 120 young adult female
(nulliparous and nonpregnant) and 30 sexually mature maie Sprague-Dawley rats (Sasco Inc., Kingston,
NY). Females and males were not previously treated and were approximately 12-15 weeks of age at the
beginning of the study. Rats were used as the test system as they are one of the US EPA, OECD, EU,

and Japanese MAFF suggestea species for developmental toxicity studies. ,
Examination and Acclimation

Upon receipt, animals were examined by trained personnel, and those animals considered acceptable
were then placed into individual cages and acclimated to their ambient laboratory conditions for at least
six days prior to study initiation. For the holding period, animal care personnel observed the animals at
least once daily for moribundity and mortality. Moribund animals were sacrificed if their condition
dictated. Necropsies were not required on animals that were either found dead or were sacrificed in a
moribund condition at any time prior to initiation of the study. With completion of the acclimation ,.eriod, a
veterinarian reviewed the status of the animals prior to their being release for the study.

Care and Housing

Male rats, and females prior to being declared sperm positive, were individually housed in suspended
stainless steel cages. Sperm positive females were housed individually in plastic cages with corn cob
bedding. The room, stainless steel cages, and cage racks were thoroughly cleaned and disinfected
before arrival of the animals. Deotized Animal Cage Board was used in the bedding trays and changed
at Jeast three times weekly. The stainless steel cages and racks were replaced at least once every two
weeks with clean, disinfected cages and racks. Clean plastic cages were provided every week and
bedding was changed at least twice weekly. The room was disinfected at least once every two weeks.
Municipal tap water and Purina Mills Rodent Lab Chow 5001-4 was provided for ad libitum consumption. _
Water and feed are periodically analyzed for possibie contaminants and the resuits are compared io the
allowable limits in "Lab Chows Animal Diet Reference Guide” (Publication SP2437M-87010 dated 1987)
from Purina Co., St. Louis, Missouri. The animal room was maintained at 18 to 26 °C with 30 to 70%
relative humidity and a 12-hour photoperiod. As noted in protocol deviation 2 (see Appendix I) on several
occasions there were variations in the light cycle, these did not appear to have had any effect during the
study and are not expected to adversely afect the interpretation of the results.

Identification

Males were identified by cage card and tail marking. Females prior to being declared sperm positive
were identified by cage card and tattoo. Once declared sperm positive, females were additionally
identified by tail marking.

Animal Selection

Fomales were put on study if their body weight was within +/- 20% of the mean body weight for all
femoles.
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Rationale for Dose Selection

The doses selected for this study were based on a dose range-finding developmental toxicity study with
MKH 3586 Technical in the Sprague-Dawiley rat [2]. In this study gravid Sprague Dawley rats were
administered nominal doses of 0, 5, 15, 50, 150, or 300 mg of MKH 3586/kg body weight by oral gavage
on gestation days 6 through 15. Maternal toxicity, demonstrated by statistically significantly decreased
body weight gain and food consumption, were observed in the 300 mg/kg dose group. Although not
statistically significant, a 22 and 23% decrease in food consumption was observed during gestation days
6-8 in the 50 and 150 mg/kg dose groups, respectively. No embryo or fetal effects were observed in any
dose group.

Based on these results, the doses proposed for the definitive developmental toxicity study were O, 15,

100, and 300 mg MKH 3586/kg body weight. This dose range should produce evidence of maternal
toxicity at the high dose and no matemal, embryo, or fetal effects at the low dose.

Dosage Preparation, Handling, and Analysis

Stock dosing solutions were prepared prior 1o the first day of dosing by suspending MKH 3586 in an
aqueous 0.5% carboxymethylcellulose and 0.4% Tween 80 (CMC) solution. Foilowing preparation, the
concentration of the test compound at each dose level was determined [2] and the stock suspensions
refrigerated. On the days of dosing an aliquot of each stock suspension was taken, from which the
appropriate animals were dosed. Any unused portion of the daily aliquot was discarded. Homogeneity
and slability of the test substance in the CMC vehicle at the storage conditions indicated have been
verified [1].

Experimental Design
Route/Dose/Number cf Animals

Cie hiundired and iwenty feimale rats weie assigned o one of four treatment groups (30 animals/group):
C (vehicle control), 15, 100, and 300 mg MKH 3586/kg body weight. Doses were administered b oral
gavage, the suggested route of administration for studies of this type, in the CMC vehicle at a dosage
volume of 10 mlkg, on days 6 through 19 of gestation. Dosing volume was adjusted daily, based on dam
body weight during the dosing period.

Animal Co-Housing

Rats were co-housed with a maximum of two females per male at one time. Following cohabitation,
morning vaginal smears were taken and examined for the presence of sperm. Females found to be
sperm-positive were randomized into groups as described below. The day on which sperm was
observed in the vaginal smear was designated <’ ay O of gestation for that female.

Randomization Procedure

Females were assigned, using randomization chips, to one of the four groups as they became
inseminated. Specifically, females found sperm positive were assigned a numbered chip. Chips were
then blindly selected and the corresponding females placed into consecutive treatment groups.
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Observations/Body Weight/Food Corsumption - -

Inseminated fernales underwent a detailed examination for clinical signs once daily (AM), and a mortality
check twice daily (AM and PM). Montality checks consisted of a cageside observation that characterized
mortality, moribundity, and overt toxicity by viewing the animal in the cage. Dams were observed once
(detailed) prior to termination on day 20. A mortality check and a detailed clinical observation were
performed daily on weekends and holidays. Mortality checks consisted of a cageside observation that
characterized mortality, moribundity, and overt toxicity by viewing the animal in the cage. The detailed
evaluation of clinical signs included both observing the animal in the cage and removing the animal to
perform a physical examination. Cageside observations characterized mortality, moribundity, behavioral
changes, and overt toxicily by viewing the animal in the cage. In the event a possible clinical sign was
observed during the cageside evaluation, the animal may have been removed from the cage and a
detailed assessment conducted. Dam body weights were taken on days 0, 2, 4, 6 through 19, and 20 of
gestation. Food consumption was recorded on gestation days 2, 4, 6 through 19, and 20,

Day 20 Termination/Gross Pathology e

On day 20 of gestation, the dams were terminated by carbon dioxide asphyxiation and a gross external
examination performed. The abdomen and thoracic cavities were opened and a groes internal necropsy
performed. The liver, thyroids (the thyroid weight of dam 215 was missed, see protocol deviation in
Appendix I} were excised and weighed. The ovaries were excised, corpora lutea counted, and
pregnancy determined. The intact uterus was removed and weighed. The uterus was opened and
resorptions, if any, were characterized. Fetuses were removed from the uterine wall and each implant
was noted. The placentas wers trimmed of extraneous tissue, blotted, and weighed. Fetuses were
sacrificed by intraperitoneal injection of 0.01-0.05cc Fatal Plus (Vortech Pharmaceuticals, Dearborn, Mi).
All “ctuses were individually identified, sexed, weighed, and externally examined. Approximately half of
ak fetuses from each litter were fixed in toto in 70% alcohol, eviscerated, processed, and evaluated for
general skeletal development [3], including cartilage. The remaining fetuses were subjected to a gross
visceral examination [4] and placed in Bouin’s solution. Prior to fetal cranial examination, the fetuses
were transferred to 70% alcohol. Sectioning of the head was performed according to the method of
Wilson [5].

Necropsy of Non-Gravid, Moribund, or Dams Found Dead B . . R

Dams sacrificed on gestation day 20 and suspected to be not pregnant underwent a gross examination.
The abdomen was opened and the uterus was flushed with saline or water to verify the patency of the
cervicalluterine os. If the openings were patent the uterus was excised and examined for implantation
sites to confinm pregnancy. If the dam was not pregnant no further examinations were performed. Dams
found dead, moribund, or delivering prematurely while on study, were sactrificed if their status dictated
and a gross necropsy was performed.

Evaluated Parameters

Reproductive and Dam Assessment included:
- Fertility Index: # pregnant (with implants) / # sperm-positive x 100
- Gestation Index: # with viable fetuses / # pregnant (with implants) x 100

- Mating Index: # sperm-positive / # co-housed x 100
- Body weight gain (corrected for gravid uterine weight)
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- Food consumption

- Chinical signs

- Necropsy findiags

- Organ weights: gravid uterus, fiver, and thyroids
- Number of corpora lutea

- Total number of implantation’s

Litter Assessment included:

- Total number of fetuse

- Number of viable fetuses

- Number of non-viable fetuses

- Fetal sex districution

- Number/type of resomptions

- Number of affected (i.e., nonviable and malformed) implants

- Number of malformed males or females

- Pre-implantation loss: # corpora lutea - # implants / # corpora lutea x 100

- Post-implantation loss: # implantaticn's - # viable progeny / # implantation’s x 100
- Number of affected litters

Fetal Assessment included:

- Placental weight

- Fetal weight

- Type and incidence of:
- external malformations and variations
- visceral malformations and variations
- skeletal malformations and varsiations

External, visceral, and skeletal findings were considered either malformations or variations.
Malformations include defective or abnormal development that may be life-threatening or life-limiting.
Ma¥ormations ccour at low fregquenciss in every population, However they do not typically cecur in
several litters within one group (treatment or control), unless induced. Malformations, (particularly those
of genetic origin) may be spontaneous in origin, and can oecur in one to several individuais within a given
litter. In contrast to malformations, variations are alterations in development that are commonly observed
in a given strain of animal. These changes are not considered meaningfui unless they occurin a
treatment group, in a dose-dependent fashion, and at significantly higher rates than observed in the

control [6].

Statistical Analysis

The data was analyzed with the litter as the primary experimental unit, using applications provided by
TASG [7] and/or SAS [8]. Parametric data (including dam body weights and food consumption) was
analyzed using an Analysis of Variance (ANOVA), and if significant differences were observed, a
Dunnett's Test was performed. Fetal and placental weights were specifically analyzed via the Healy's
Test if significance was observed in the ANOVA. Nonparametric daia {e.g. litter size and number of
corpora lutea) were first analyzed by the Kruskal-Wallis test and then subjected to Dunn’s Test if
significant differences were identified. Nonparametric dichotomous data (e.g. number normal/abrormal)
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wers initially analyzed by the Chi-Square Test and if significance was observed batween groups then by
the Fisher's Exact Test with the Bonferroni adjustmeni. Differences between the control and test
compound-treated groupe were considered statistically significant when p < 0.05. :

The historical control data presented in this study is a compilation of studies conducted at our laboratory
using the Sprague-Dawley rat. The control groups from these studies were maintained and evaluated in
a similar manner to the animals on the present study with one major exception. In the present study, the
fetal skeletal examination included an evaluation of both the cartilage and bone, whereas the fetal
skeletal examinations of the historical control considered only the bone. In order to accomplish an
examination of the cartilage and bone the fetuses are double-stained with Alcian Blue (cartilage) and
Alizarin Red S (bone). During the staining process a skeletal structure composed of both cartilagenous
and ossified material would take up both stains, however, as the blue stain is darker it would over-
shadow the red stain. Thus, a structure that would have been stained red (single stain) and potentially
considered completely ossified would now be regarded as incompletly ossified following double-staining.
This difference in the interpretation of skeletal ossification may be seen if one compares the mean
fetallitier incidences of incompletely ossified bones in the historical control with the incidences of
incomplotely ossified bones in the control group of the present study. For 22 of the 29 bones considered
(76%), the mean incidence of an incompletely ossified bone was greater in the present study than in the
historic~! control database. Moreover, for 9 of the 22 bones noted above, the mean incidences of

‘incomplete ossification in the control group of the present study were also greater than the upper limit of

the historical control range for the affected bones. Therefore, based on the preceding discussion, there
appears to be an effect of double staining on the interpretation of fetal skeletal anomalies and the
resultant increase in the incidence rate of incompletely ossified bones. The consequences of this effect
will be related tc the findings of the present study, as appropriate, in the fetal skeletal portion of the
results section of this report.

Archival Procedures o . . e e -

The final report, protocol, raw data, tissues, and a sample of the test substance will be archived at
ioCalons Specilied by Dayer Gorporation, Agrcuiiure Division, Toxicoiogy, 17745 Souih Meicaii, Stiiweli,
Kansas 66085-9104. ' ' R
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RESULTS AND DISCUSSION

Animal Care and Environmental Conditions

There were no deviations from the animal care procedures described in the methods section or the study
protocol {Appendix |, page 96). A deviation from the environmental conditions, a variation in the light
cycle (see protocol deviation 2) occurred during the study. This deviation is not expected to have had
any effect on the study.

Dose Analysis _

A summary of the results from the analysis of the dosing suspensions used in the present study, as well
as homogeneity and stability analysis, are shown in Appendix Il (page 113).

Homogeneity and five-week stability of the tect substance in the dosing vehicle at the storage conditions
previously cascribed were confirmed for concentrations which encompassed the range of dosages used
in this study [1]. The actual concentraiions of MKH 3586 in the nominal 0, 1.5, 10, and 30 mg/ml dosing
solutions were 0, 1.34, 10.33, and 31.40 mg/ml, respectively. Based on a dosage volume of 10 mli’kg,
the actual doses were 0, 13.4, 103.3, and 314.0 mg MKH 3586/kg body weight. In the interest of clarity
and consistency between the text, tables, and apperdices, the dose levels will be presented throughout
the report as the control, 0; level I, 15; level 11, 100; and levei i, 300 mg/kg nominal doses.

Clinical Signs

A summary of the clinical signs observed prior to, during, and following MKH treatment are presented in
Table 1 {(page 29). Individual clinical observations are given in Appendix Il (page 117).

There were no test compound-related clinical signs observed in the dams of level i. Clinical signs
ascribed to treatment included hard stool, observed in both levels 1l and lil, and clonic convulsions,
observed on two occasions in two dams from level [Il. One dam in level Hl (#434) was found dead.

The no-observed-effect-level (NOEL) for maternal clinical signs was 15 mg/kg.

Gestational Body Weight and Food Consumption

Body weight is summarized in Table 2 (page 31) and illustrated in Figure 1 {page 92). The individual
body weight data is shown in Appendix IV {(page 126). The summary of food consumption during
gestation is given in Table 3 (page 33) with the individual food consumption data in Appendix V (page
134).

A statistically significant decrease in matemal body weight was observed in level lll during gestation days
7-20. Also observed in this group were statistically significant effects ¢.1 body weight gain during
gestation days 2-19 and 0-20, decreased 37% and 32% compared to control, respectively. Actual body
weight (final body weight - gravid uterins weight) as well as actual body weight gain were also statistically
significantly decreased in level llf. in tevel ll, statistically significantly decreased body weight was
observed similar to level Jil, albeit to a lesser extent. in contrast to levels il and I, level | demon.trated
statistically significantly decreased body weight at all time points, including gestation days 0, 2, and 4,
which were measured prior to ireatment with the test compound. Thersfore, the difference between the
mean body weight in the control and level , which began on gestation day 0, was simply maintained
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throughout the study. The maintenance of the difference in body weight tt.’ ~ 1ahout the study is
evidenced graphically in Figure 1 (page 92). Based on this observation, the diifc . i *s in hody weight
between the control and level | are not considered tost compound-related. Ti»5 cuiciusion is also
supported by the observation that for body woight gain during gestation days 2-20 there was a
statistically significant difference between control and level |, whereas when one includes the first body
weight measurement (gestation day 0) the body weight gain (gestation days 0-20) is no longer
statistically significant. As would be expected given the reduced body weight throughout the study, the
actual body weight was also statistically significantly reduced in level | However, no statistically
significant effect was observed on actual body weight gain, which supports the previous contention that
the differences in body weight observed in level | were not test compound-related.

Statistically signiticant and biologically meaningful decreases in food consumption were observed in level
I (gestation days 6-¢) and levei li} (gestation days 6-12 and 14-15). An incidental, albeit statistically
significant, decrease in food consumption was noted in level | on one occasion (gestation days 9-10).
However, this value was considered within the normal variation of food consumption typically observed in
this rodent strain.

The NOELSs for effects on matemal body weight gain and food corisumption were both 15 mgrkg.

Matemal Necropsy

Maternal necropsy findings are summarized in Table 4 (page 35), with the individual findings shown in
Appendix VI {page 142). A summary of the mean final body weights, liver, and . yroid weights are given
in Table 5 (page 38). Maternal organ weights expressed as a percent of the final body weight are
summerized in Table 6 (page 40). The individual organ weights are shown in Appendix VIi (page 151)
and the historical control for maternal organ weights are shown in Appendix VIli (page 156). Table 7
(page 42) summarizes the gravid uterus weights, the net body weight (day 20 body weight - gravid
uterine weight), and the net body weight change from day 0 ([day 20 body weight - weight of gravid
uterus] - day 0 body weight) at each level. Individual net body weight data may be found in Appendix 1X

(page 158).

No necropsy findings were ascribed to treatment, Findings, when observed, were sporadic in both
frequency and type. Mean final body weights were statistically significantly decreaced in all dose groups,
however, as discussed previously, the effect noted in level | is not considered test compound-related, but
rather a consequence of the reduced body weight already present prior to test compound administration.
Absolute and relative liver weight was statistically significantly increased in level lll. In contrast, only the
reiative liver weight was increased in level Il. An increase in liver weight was observed in level |, however
thic observation is not considered test compound-related based on the following discussicn. The
increase in relative weight may have been due, in part, to the reduced body weight previously discussed.
Moreover, the relative liver weight in level | was well within the historical control range for this endpoint
(mean relative liver weight for level | was 4.100 compared to the historical control range of 3.608 to
4.374). No effects on thyroid weight, absolute or relative, were observed. Effects cbserved on net
(actual) body weight and net body weight change have been discussed in the previous section of this

The NOEL for findings observed at maternal necropsy, including organ weights and net body weight
change, was 15 mg/kg.
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Reproductive Parameters

A suminary of the reproduction data is given in Table 8 (page 44) with individual data shown in Appendix
X (page 163). Individual breeding records may be found in Appendix Xl (page 168).

The fortility index was 83.3, 93.3, 66.7, and 90.0%, for the control, level |, level I, and level llI,
respectively. The maiing index was 100% for all levels. The results of these two indices indicate that
there were an adequate number of litters for evaluation. The gestation index was 100% for the conirol
and levels 1 and H, and 96.2% for level Iil.

The NOEL for raproductive parameters was 100 mg/kg.

Embryo Implantat »n/Resorption

Table 8 (page 44) summarizes the implantation results for 22rh dose group. The historical control data
for matemal and fetal data at cesarean section is presented in Appendix Xil (page 172).

One dam from level | (#899) had a litter with 10 viable fetuses and 1 non-viable fetus, and in level {ll one
dam (#341) had a litter with 12 viable fetuses and 1 nonviable fetus and another dam (#866) had a litter
with two nonviable fetuses only. All litters from the contro! and level Il containe 4 only viable fetuses.
Although a clear dose-response relationship was not established between the test compound and
nonviable fetuses, the incidence of litters with nonviable fetuses in level Ili (approximately 7%} was
greater than the historical control incidence (approximately 3%) for this endpoint. Therefore, the
relationship between the test compound and nonviable fetuses in level Ill cannot be disregarded. There
were no significant differences in pre or post-implantation loss or on early or late resorptions observed
between animals of the control and levels |, Il. or lil.

The NOEL for embryoioxicity was 100 mg/kg.
Litter Effects

The litter data at each dose level are summarized in Table 9 (page 47). Mean fotal body weights are

amaml o~

depicted graphicaily in Figure 2 {(page $4). individual fetal weights are presenied in Appendix Xl {page

175).

No statistically significant differances in the litter size, the number and prcportion of live fetusestlitter, or
the median percent of male fetuses were obsetved between the control and the test substance-treated
groups. Statistically significant decreases in the male, female, and combined (male + female + unknown)
mean fstal weights were observad in level lif. No effects on fetal weight were observed in levels 1 or i,
and no effect on the mean placental weight was noted at any dose level.

The NOEL for litter effects was 100 mg/kg.

Fetal External Malformations/Variations

A summary of fetal external malformations and variations are given in Table 10 (page 49), with the fetal
external findings summarized in Table 11 (page 51). individual external observations per fetus are
shown in Appendix XIV (page 21C). The histerical control data for fetal external findings may be found in
Appendix XV {page 249).
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No statistically significant effects on either the fetal or litter incidence of exiernal matformations were
observed in any dose group. Specific findings observed in level lll included one fetus with anasarca
(dam #223) and another fetus with domed head (dam #475). Both findings are relatively common in this
strain of rat, and the fetal incidences of both findings were within the historical control incidence ranges
for these observations. Hence, the findings are considered incidental to treatment. No fetal external
variations were observed in any dose group.

The NOEL for fetal external malformations and variations was 300 mg/kg.
Fetal Visceral Malformations/Variations

A summary of fetal visceral malformations and variations are given in Table 12 (page 53), with the fetal
visceral findings summarized in Table 13 (page §5). Individual visceral obsetvations per fetus are shown
in Appendix XVI (page 252). The historical control data for fetal visceral findings may be found in

Appendix XVII (page 272).

There were no fetal visceral malformations noted in any dose group. Fetal visceral variations were
observed independent of dose. The most common finding at visceral examination was hydroureter,
obsetved in approximately 3 to 4% of all fetuses, regardless of treatment group.

The NOEL for fetal visceral malformations and variations was 300 mg/kg.
Fetal Skeletal Malformations/Variations , ..

Table 14 (page 59) summarizes the fetal skeletal malformations and varations for cach dose level, with
the fetal skeletal findings summarized in Table 15 (page 61). Individual skeletal findings per fetus are
shown in Appendix XVIII (pa e 275). The historical control data for fetal skeletal findings may be found
in Appendix XiX (page 574).

There wer= no test compound-related fetal skeletal malformations observed. An inciaental finding, the
absence of one pair of lumbar arches, was observed in one fetus from level Hl,

ratal skatstal variations weore observed in all lters and In virtually &l fotuses. Statistically significantly
increased variations were observed to the greatest extent in level lIl and to a lesser extent in levet |l
Several skeletal variations were also increased, relative to control, in level |. In comparison to the effects
observed in levels Il and Il the variations noted in level | were typically within the historical control range
and/or failed to demonstrate a dose-response relationship with the test compound. For example,
unossified caudal arches, ot served in 62.9% of the fetuses in level |, were aiso noted in 63.0% of the
fetuses from level I, and both incidence rates fell within the historical control range for this finding. As
discussed in the methods section, the incidence of incompetely ossified bones (the principal skeletal
variation cbserved in this study) was artificially increased due to the skeletal staining methodology. This
increase may be quantified by comparing the mean incidence of a given finding in the concuirent control
with the mean incidence rate for the same finding in the historical control. In general, the mean incidence
rate (litter, for axample) for incompletc!y ossifed bones in the concurrent control group was typically 20 -
30% greater than the mean in the historical control. Based on this observation, the historical control
range would also be expected to increase by a similar margin. Hence, the incompletely ossified bones
noted in level | that were just outside the historical control range would probably fall within the range if the
histotical control database consisted of fetuses processed in a manner similar io the present study. In
comparison, most of the findings statistically significantly increased in levels il and il were well outside
the historical control ranges for the respective findings. Based on the nreceding discussion, the
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variations observed in level | are not considered test compound-related but within the normal variation for
these endpoints in this test system.

The NOEL for fetal skeletal malformations and variations was 15 mg/kg.

Total Fetal Malformations/Variations

An overall summary of fetal external, viscera!, and skeletal malformations and variations is given in Table

16 (page 87).

The summary includes the results from the external examination of all fetuses, the visceral examination
of approximately half of each litter, and the skeletal examination of the remaining fetuses from each litter.
There were no statistically significant effects on the fetal or litter incidences of total mafformations,
variations, or affected fetuses.

The NOEL for total fetal malformations, variations, and total affected fetuses was 300 mg/kg.

Relationship Between Gender and Malformations

A comparison of the incidences of malformations between male and female fetuses is presented in Table
17 (page 89).

The comparison considered total malformations and individual malformation categories: external,
visceral, and skeletal. No statistically significant differences in the incidence of total malformations, or
any individual malformation category were noted between the males and females of any dose group.

The NOEL for gender-related effects on malformations was 300 mgrkg.

26



B orafion o
oyes Corp Agﬁ'%mgrr*e Division

108653
SUMMARY AND CONCLUSIONS

This study assessed the potential for MKH 3586 Technical to promote gestational effects and/or alter the
growth and development of the conceptus. Inseminated dams were administered nominal doses of 0, 1,
7, or 50 mg MKH 3586/kg body weight (analytically confirmed doses of 0, 13.4, 103.3, and 314.0 mg
MKH 3586Vkg, respectively) by oral gavage on days 6 through 19 of gestation. Maternal toxicity, as
demonstrated by clinical signs and changes in body weight gain and food consumption during gestation,
was characterized. All dams were sacrificed on gestation day 20, at which time gro.: external and
internal necropsies were performed, the uterus was examined, and the fetuses were removed by
cesarean section. All fetuses were evaluated for external anomalies. Approximately half of each litter
was examined for visceral effects, and the other half underwent a skeletal (bone and cartilage)

Test compound-related matemal effects were observed in the 100 and 300 mg/kg dese groups. Gravid
dams in the 300 mg/kg dose group demonstrated statistically significant decreases in body weight gain,
food consumption, net body weight, and net body weight change (subtraction of gravid uterus).
Additionally observed at the high-dose was a statistically significant increase in the relative and absolute
liver weights. Matemal effects observed in the 100 mg/kg dose group included statistically significantly
decreased body weight and food consumption, and a statistically significant increase in absolute liver
weight. No test compound-related maternal findings were noted in the dams of the 156 mg/kg dose group.
Fetal efects were noted in the 300 mg/kg dose group and included an increase in the incidence of
nonviable fetuses and a statistically significant decrease in fetal weight. No test compound-related
effects on fetal weight were observed in the 15 or 100 mg/kg dose groups. No test compound-related
sffects were noted during fetal external or visceral examinations. Test compound-related fetal skeletal
findings, primarily incompletely ossified bones, were observed in levels Il and lll. Several skeletal
variations were noted in level I, however, based on their incidence falling within the historical control, an
squivocal dose-response relationship, or their relationship to effects due to skeletal processing
mothodology, they were not considered test compound-related. No effects on the incidence of total
malformations or variations, or any gender-related differences in felal effects were observed in any dose

Qroup.

MKH 3586, administered as described in this study, produced maternal toxicity at doses of 100 and 300
mg/kg body weight. No test compound-related maternal effects were demonstrated in the 15 mg/kg dose -
group. Developmental effects were observed primarily in the 300 mg/kg dose group and to a lesser
extent in the 100 mg/kg dose group. Based on the observation of developmental effects only at dose
levels that produced maternal toxicity, the developmentet findings are considered secondary to maternal
toxicity. Both the matemal and developmental no-observed-effect-levels (NOEL) were 15 mg/kg.
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