DO CORNING,

nly7,1999  18JULIS gy CERT # Z 092 451 180

TSCA Document Processing Center (7407)
Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
Attn: TSCA Section 8(¢) Coordinator

401 M Street S.W.

Washington, D.C. 20460

Re:  Supplemental Submission to 8EHQ-0296-13585
TSCA Section 8(e) Notification: Octamethylcyclotetrasiloxane

Dear Sir:

In accordance with the provisions of Section 8(e} of the Toxic Substances Control
Act (TSCA), as interpreted in the Statement of Interpretation and Enforcement
Policy (40 FR 11110, 16 March 1978), Dow Corning is submitting the foilowing
final report as a supplemental submission to our TSCA Section 8(e} Notification
of February 13, 1996 (8EHQ-0296-13585). The information presented in this
suppleniental submission was obtainec from an inhalation reproductive toxicity
study in Sprague-Dawley rats with octamethylcyclotetrasiloxane (OMCTS) that
we conducted as part of our Siloxane Research Program. This program was the
subject of a Memorandum of Understanding, dated Apri! 9, 1996, between Dow
Corning and EPA.
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Chemical Substance:

556-67-2 Octamethylcyclotetrasiloxane
R & .
Tamdaian B, g
Manufacturer: TRE Sy 4

Dow Corning Corporation
2200 West Salzburg Road VR
Midland, Michigan 48686-0994 2% 4 >¢

Recently Compieted Study:
AN INHALATION REPRODUCTIVE TOXICITY STUDY OF

OCTAMETHYLCYCLOTETRASILOXANE (D4) IN FEMALE RATS
USING MULTIPLE AND SINGLE DAY EXPOSURE REGIMENS

Dow Corning Corporation i o

Midland, Michigan 48686-0994 8 3986@9257

Phone: (317) 496-4000




~ Dow Corning Corporstica
1999-10000-47049
June 14, 1999

Summary:

In several earlier and previous! - «pr-.cd single gcicraticn reproductive toxicity
studies, rats were exposed o tu. " - n( ntrations of octamiethylcy<lotetrasiloxane
(OMCTS) for a prolonged prer.. - - +erv.] (at least 2R consevative days;.
Exposures continued durin,; the .»ating nerind, throughout gestation, and (in som=
studies) during lactation. I thes: adic-, <icreased littet sizes, decreased
numbers of uterine implantations. 2 -d 1 - % .* numbers of coro1a lutez were
seen; these findings were previoust: com.i v v :ated to EPA.

In an ongoing, previously reporte:: :wo gen: . - .on inhal-.ic:: revioduciive toxics
study in male and female rats, a recii tioi- ir > v=an live liiter size was seen i
litters produced by both Foand F, avirals. ¥ g and certility indices werc
reduced among F, rats and sor:c F; -+ ale roi displayed signs of prolonged
diestrous. The decreased mat: 13 an fertiiity - ‘ices are iikely Jue, at least ir
part, to the increased numbers of females 1n di-cirous; it is wzil known that female
rats in diestrous will not mate.

The study which is the subject of th:~ st.aplem=r-tal submission was conducted to
evaluate the temporal responsiveness . i female -ats to th. reprodusti-e effz. s ox
OMCTS. Female rats were exp-sed by whole-b: ', inhalation for 3ix 7ours d.'y
to the 700 ppm of test article at different times during the £-<-nating ond pos°-
mating phases cf their reproductive cycles. ¥ - whysterectomies were performcd
on gestation day 8, and corpora lu.ca aud ut:rine contents were examined.

Toxicity was expressed in some segncats of the pre-inating phase by a reduced
pregnancy rate and effects on mean body weight gains, reduczd food
consumption, and/or reduced numbers of mean corpora h:tea and mplantation
sites, increased numbers of small implantation sites, and seduced meen uterine
weight for different treatment regimens. In the post-mating phase, mean sun:he s
of corpora lutea and implantation sites, pre-implantztion losses, ana number:: of
small implantation sites were unaffected undsr all treatment regimens, with
toxicity being expressed in a single group by reduced mean body weight gaih and
food consumption.

The effects we are reporting occurred only at exposure concentratioas that greatly
exceed typical occupational or consumer exposures. Consequently, we beiieve
that the results of this study are not indicative of a substantial risk to human health
or the environment. Nevertheless, we are reporting these findings to EPA to
ensure our compliance with both the letter and the spirit of TSCA Section 8(¢).




Backgrouna:

Areviouely, Dow Corairy; infore P4 L ‘preliminary data rom several single
genecation inhalation reproductive 1o «icit, studies conducted with. OMCTS in rats
ns g ey pusure concantrations Lp ‘5 Tou ppm (see submissions 1o 8EHOQ-0296-
*5585) Final reports from thes <iudizs have been forwarded tc 2A. In these
sudies, riecreases in mear: live litier size, decreased numbei s of uterine
iiaplantiiion siics, and reduc-d mucbers of corpora lutea were noted. No effects
were sien or: ie number of Jays elapsed between pairing and mating, on mating
ndic g8, or on fertility indices. in studies where the estrous cycle was evaluated,
ne. effecrs on esirous « yelicity were dotected.

In other supplementai submissions to 8ER")-6296-13585, Dow Coraing has
informed EPA of preliminary data from an ongoing two generation inhalation
reproduciit e toxicity ctudy in male and female rats in which a reduction in mean
live iitier size wac secq in litters produced by both Fyand Fy animals. Mating and
fertii;ty indices were reduced among F rats and some F; femaie rats displayed
signs +f proiunged diestrous. The decreased mating ard fertility indices are likely
due, at feast in paut, o the incrzased aumbers of females in diestrous; it is well
kaiows aat {emale rats in dic-trous will not niate.

New Findings

This study which i the subjzct of this supplemental submission was conducted to
evaluate the ter-po-:! 2rponsiveness of female rats to the reproductive effecis of
GMCTS. Female 1ats were exposed by whole-body inhalation for six hours daily
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mating phases ot their reproductive cycles. Lapohysterectomies were performed
on gestation day 8, and corpora lutea and uterine contents wers examined. Resuits
were as follows:

For females that were exposed in a single six-hour exposure one day prior to
mating, (Pre-mating Phase Group 2), the pregnancy rate was reduced
compared to concurrent contro..s (Pre-mating Phase Groupl). Pre-implantation
loss and mean uierine and ovziar, weights were unaffected compared to
concurrent controis. All ovaries had a normal complement of corpora lutea.

For females that were exposed in » singie six-hour exposure two days prior to
mating, (Pre-mating Phase Group 3}, in a single six-hour exvcsure three ¢ays
prior to mating, (Pre-mating Phase Group 4), or in a singie six-hour exposure
four days prior to mating, (Pre-me:ing Phase Group 3}, pregnancy rate, pre-
implaatation loss, and mean ute~ine and ovariar weights were unaffected
compared to concurrent controls.




For females that were exposed in daily six-hour exposures from three days
prior to mating through one day prior to mating, (Pre-mating Phase Group 6),
pregnancy rate, pre-implantation loss, and mean uterine and ovarian weights
were unaffected compared to concurrent controls, Effects on mean body
weight gains were observed.

For females that were eXposed in daily six-hour exposures starting three days
prior to mating and continuing through a two-day mating interval and
gestation through gestation day 3 (Pre-mating Phase Group 7), pregnancy rates
and pre-implantation loss were unaffected compared to concurrent controls.
The mean numbers of copora lutea and implantation sites were reduced. An
increased number of small implantation sites was observed. Mean uterine
weights were reduced while mean ovarian weights were unaffected. Effects on
mean body weight gains and reduced food consumption were observed.

For females that were exposed in a single six-hour exposure on gestation day 0
(Post-mating Phase Group 2), in a single six-hour exposure on gestation day 1
(Post-mating Phase Group 3), or in a single six-hour exposure on gestation
day 2 (Post-mating Phase Group 4), pregnancy rate, mean numbers of corpora
lutea and implantation sites, pre-implantation loss, numbers of small
implantation sites, and mean uterine and ovarian weights were unaffected
compared to concurrent controls (Post-mating Phase Group 1)

For females that were exposed in daily six-hour exposures from gestation day
0 through gsstation day 2 (Post-mating Phase Group 5), pregnancy rate, mean
numbers of - -pora lutea and implantation sites, pre-implantation loss,
numbers oi _...all implantation sites, and mean uterine and ovarian weights
were unaffected compared to concurrent controls, Reduced mean body weight
gain and food consumption were observed.

In summary , toxicity was expressed in the pre-mating phase by a reduced
pregnancy rate in Group 2, by effects on mean body weight gains in Group 6,, and
by effects on mean body weight gains, reduced food consumption, and reduced
numbers of corpora lutea and implantation sites, increased numbers of smail
implantation sits, and reduced mean uterine weight in Group 7. In the post-mating
phase, mean numbers of corpora lutea and implantation sites, pre-impiantation
losses, and numbers of small implantation sites were unaffected under all
treatment regimens, with toxicity being expressed in a single group (Group 5) by

reduced mean body weight gain and food consumption.

Actions:

These findings from the aforementioned study will be communicated to
appropriate internal and external audiences. Dow Corming is now considering




further studies to understand the potential relevance to humans for the
reproductive effects seen in the earlier range-finding studies as well as in the
ongoing two generation study. Dow Coming has submitted is aiso preparing an
exposure assessment to provide support for an interim quantitative risk
assessment which will be provided to the Agency on completion.

Dow Corning will notify EPA of any further relevant information that may be
developed concerning this material.

For purposes of TSCA Section 8(e) notification, the general INTERNAL
designation on the attached health and safety study is waived by Dow Corning.

If you have any questions with any of the aforementioned studies, please contact
me at 517-496-4057 or at the address provided herein. If you require further
general information regarding this supplem :ntal submission, please contact Dr.
Rhys G. Daniels, Senior Regulatory Compliance Specialist, Regulatory
Compliance Group, HERA Americas, at 517-496-4222 or at the address provided
herein.

Sincerely,

NN

o
Michael P. Hill

Executive Director of
Environmental, Health and Safety
(517) 496-4057

RGD99070
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An Inhalation Reproductive Toxicity
Study of Octamethylcyclotetrasiloxane (D4) in

I Rats ing Multip ing Y " D

SIN altiple and (- EXposure Keginen

msmldywasemdnctedtoevahmmetempomlmpmsivm of female rats to
the reproductive effects of octamethyicyclotetrasiloxane (D4). Groups of female
Cel:CD®(SD)IGS BR rats were exposed by whole-body inhalation of D4 vapor at an
exposure level of 700 ppm for the following scheme:

Days Prior to Mating

d
.i
£

Day -3 through GD3 _

GDo .
GDI .

: GD2

L J

b) GDO through GD2

Post-mating Phase

o

1. Pre-mating Phase:
a) a single six-hour exposure, one day prior to, two days piior to, three days prior
to, or four days prior to mating (Groups 2-5; a total of 125 females exposed)
b) daily six-hour exposures from three days prior to mating through one day prior
to mating (Group 6; 123 females exposed)
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€) daily six-hour exposures starting three days prior to mating and continuing
through a two-day mating interval ard gestatica through gestation day 3
(Group 7; 70 females exposed) |
2. Post-mating Phase:
a) asingle six-hcur exposure on gestation day J, I, or 2 {(Groups 24,
25 females per group)
b) daily six-hour exposures from gestation day 0 through gestation day 2 (Group
5, 25 females)

Separate concurrent control groups for both the Pre-mating and Posi-mating Phase<
(Group 1; 25 females in each phase) were exposed to clearn, filiered air on a regimen
comparabie to that used for Groups 2-5 (Pre-mating hase) or Group 2 (Post-inatng
Phase).

For the Pre-mating Phase, females were exposed (¢ either test article or filtered air
and then paired with unexposed males of the same strain and sourc>, Following
positive evidence of mating, 22, 17, 22, 40, 23, 40, and 40 feirzles were assigned to

Groups 1, 2,3, 4, 5, 6, and 7, respectively, based upon the pre-coital interval (one to
five days for Group 1, one day for Group 2, two days for Group 3, three days for
Group 4, four days for Group $, one day for Group 6, and one or two days for Group 7).
All remaining exposed females were euthanized and discarded. For the Post-mating
Phase, females were mated with unexposed males prior to exposure. Following
observation of positive evidence of mating, the females were consecutively assigned to

Groups 1-5 in a block design until each group contained 25 mated females. On
gestation day 8, uterine examinations were performed on all females from both phases.
Ovaries and uteri were weighed; selected tissues wers examined microscopically.

All females in the Pre-mating Phase and Post-mating Phase survived to the
scheduled necropsy on gestation day 8. No exposure-related findings were noted in
females from either phase at necropsy.
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In the Pre-mating Phase, the pregnancy rate (no. pregnant/no. with evidence of
mating) was reduced (64.7%) in the Group 2 females (exposed one day prior to mating;
Day -1 yyou;} compared to the concurrent controls (95.5%). Pregnancy rates were
umaffected by exposure in the remainder of the Pre-mating Phase groups and in all
Post-mating Phase groups.

in the Pre-mating Phase, mean body weight in the Group 6 females (Days -3 through
-1 group) was reduced on gestation day 0. Mean body weight gains in this group were
increased during gestation days 04 and 0-8. In Group 7 (the Day -3 through GI'3
gre::p), mean body weight gains were decreased and increased during gestation days
0-4 and 4-5, respectively. Food consumption in this group was reduced during
pestztion days 0-4 and 0-8. In the Post-mating Phase, mean body weight gain was
reduced in Group S (the GDO througis GD2 group) during gestation days 04. Food
consumption in this group was decreased during gestation days 0-4 and 0-8.

In the Pre-mating Phase, the mean numbers of corpora lutea and implantation sites
weri: reduced in Group 7 (the Day -3 through GD3 group). Pre-implantation loss was
nxafiecied by exposure under all Pre-mating Phase treatment regimens. An increased
suriber of small implantation sites (less than 3.6 mm in diameter) was observed in
Gioup 7 (the Day -3 through GD3 group). In the Post-mating Phase, mean numbers of

~e-,ie jutea and implantation sites, pre-implantation loss, and numbers of smail
imniays ation sites were unaffected by test article exposure under all treatment regimens.

In the Fre-mating Phase, mean uterine weights (absolute and relative to final body
weight) «ere reduced in Group 7 (the Day -3 through GD3 group). The mean ovarian
weighis in this group were unaffected by exposure. Mean uterine and ovarian weights
were unaffected by exposure in all other Pre-mating Phase groups and in all

Post-mating Phase groups.

In the Pre-mating Phase, the ovaries from al! females in Group 2 (the Day -1
group) had a normal complement of corpora lutea. All were consistent with the
corpora lutea of pregnancy (11 pregnant rats) or pseudopregnancy (six non-pregnant

-12-
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Security - INTERNAL

External No. - WIL-51054
rats). In the Pre-mating Phase, some of the impiantation sites that appeared small
macroscopically also appeared small microscopically. However, this rnay have been
due to sample sectioning. The cells of the decidual reaction were normal and the
reaction was comparable to the larger normal sites.

* In conclusion, toxicity was expressed in the Pre-mating Phase by a reduced
pregnancy rate in Group 2 (the Day -1 group), by effects on mean body weight gains in
Group 6 (the Days -3 through -1 group), and by effects on mean body weight gains,
reduced food consumption, reduced numbers of corpora lutea and implantation sites,
increased numbers of small implantation sites, and reduced mean uterine weight in
Group 7 (the Day -3 through GD3 group). Toxicity was expressed in ths Post-mating
Phase by reduced mean body weight gain and food consumption in Group 5 (the GDO

through GD2 group).
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An Inhaixtion Reproductive Toxicity
Smdyomemednylc)clomulome)m )

m::uldywscmdmdmcompﬁamewimmeGoothorthiceRegmmons
for Nonclinical Laboratory Studies of the United States Food and Drug Administration (21
CFRPmSS)dewirmman:mcﬁmAmy«OCFRPam160and792)andthc
Standard Operating Procedures of WIL Research Laboratories, Inc. The characterization of
thetestarﬁclemdthecomplimwimGoodhbommmecﬁmforthis aspect of the
study were the responsibility of the Sponsor. The study was condur=d in accordance with
. theprotooolmdpmtooolanmndnmtsasappmvedbymeSpmsa,exocptasindicatedin
Appendix G.

Wl %%ty/ Ll

Donald G. Stump, Ph.! ",
Study Dimctor
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. An Inhalation Reproductive Toxicity
Study of Octamethyicyclotetrasiloxanc (D4) in
Female Using Multiple and Single Day Exposure Regimens

QUALITY ASSURANCE UNIT STATEMENT

Date(s) Findings Date(s) Findings
Date(s) of Phase

~lnspection(s)
117397 Test Material Exposure 117397
11/3, 497 Cohabitation/Confirmation 11/4/97
11/10/97 Cohabitation/Confirmation 11/11/97
11111197 Test Matenial Exposure ~ 11/11/97
/1197 Animal Care and

Equipment 1Y11/97
11/12/97 Uterine and Macroscopic

Examination 11/12/97
11/14/97 Animal Care and

Equipment 1/1497 12723197
11/19/97 Uterine Examinations 11719197 12/23/97
1/6,7, 313198 Study Records (I-1) 3/4/98 4/29/98
177, 3/3/98 Study Records (I-2) 3/4/98 4/29/98
1/8, 3/3/98 Study Records (I-3) 3/4/98 4/29/98
1/8, 2/9/98 Study Records (N-1) 2/10/98 3/27/98
119, 12, 15, 16, 20/98  Study Records (Ex-1,

2,3,4) 1/23/98 2/25/98
3/31,4/1,2,6,13/98  Draft Report (without Purity

Analysis Appendix & Inhalation

Appendix) 4/13/98 5/28/98
4/2, 13/98 Study Records (I-1) (Report of

In-life Gross and Morphometric

Evaluation on Rats) 4/13/98 5/28/98

4/3, 6, 13/98 Draft Report (Purity Analysis
Appendix Only) 4/13/98 5/28/98

4/13, 14/98 Draft Report (Inhalation Appendix
Only) 4/14/98 5/28/98

10/7-8/98 Study Records (H-1) 10/8/98 11730/98
3/1-2/99 Draft Report (Appendix D) 3/2/99 4/29/99
This study was conducted and inspected in accordance with the current Good

Laboratory Practice Regulations for Nonclinical Laboratory Studies of the United States
-15-
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FoodmdDmgAdninismﬁon(ZlCﬂtPMSS)denvhmmleAgemy(w
cmmmmmymwmamawn.mw«.
- -Inc.,lndﬂleswsllmlmdpmtocolmndlmt(s). Quality Assurance findings,
deﬁvedﬁmﬂnﬁupecﬁmdningﬂnmdmtofdcsmdymdﬁmﬂwinspecﬁmsofﬂn
nwdmmddnﬂmtmdocummdandhavehemmwdmmcsmbim. A
siatus report is submitted to management monthly.
nnemwdm.mmnﬁmmdresidmlsamplsofmemmle.meoﬁgimlprotoooland
amendments, and the original final report are stored in the Archives at WIL Research

=¢. Deborah L. Little, B.S., RQAP-GLP
Manager II, Quality Assurance
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An Inhalation Reproductive Toxicity
Swudy of Octamethyicyclotetrasiloxane (D4) in
Femalc Rats Using Multiple and Single Day Ex imens
APPROVAL SIGNATURES

This report consists of pages 1 through 439 including Tables 1 through 39 and
Appendices A through H.
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- Sponsor Management
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Donald G. Stump, Ph.D. Date
Assistant Director of Deveiopmental,

Reproductive and Neurotoxicology
Study Director
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L OBJECTIVE
The purpose of this study was to evaluate the relative temporal
responsiveness of female rats to the reproductive effects of the test articie. The
700ppmexposm'elev=lwass..ectedbecauseitwasmehighes:vapor
concentration that could be reliably produced without aerosol formation. Female
Sprague-Dawley Cr:CD®(SD)IGS BR rats were exposed by whole-body
inhalation to test article vapor for six hours per day for the following regimens:
L -mating Phase:
a) a single six-hour exposure, one day, two days, three days, or four days
prior to mating
b) daily six-hour exposures from three days prior to mating through one day

prior to mating
C) daily six-hour exposures starting three days prior to mating and
continuing through a two-day mating interval and gestation through

Post-mating Phase

a) asingle six-hour exposure on gestation day 0, 1, or 2

b) daily six-hour exposures from gestation day 0 through gestation day 2

The route of administration was whole-body inhalation since this is a
poreiitial exposure paihway for humans. The test sysiem was the Sprague-Dawley
C:CD®(SD)IGS BR rat. The Sprague-Dawley rat is recognized as appropriate
for reproduction studies' and was selected based on the availability of historical
control data and because of its proven susceptibility to the effects of reproductive

and developmental toxicants.

I
' gestation day 3
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. STUDY DESIGN

Acclimation Period

Pre-mating Phase Post-mating Phase
[WIL-51054A) [WIL-51054B)
1

[

25 females (Group 1), 125 females Females mated 1:1
total (Groups 2-5), 125 females with unexposed males
(Group 6), and 70 females
(Group 7) exposed for a single six- [
hour exposure on study day 0 (Groups Females consecutively assigned in a
1-5), for six hours per day from three bleck desigr: to Groups 1-5 upon
days prior to mating to one day prior detection of evidence of mating
to mating (Group 6), or for six hours T
per day beginning three days prior H
to mating and continuing 25 females per group (1-5) exposed

for a single six-hour exposure on

through gostation day 3 (Group 7)
| . gestation day 0 (Groups | and 2),
111 wi _ gestation day 1 (Group 3), or gestation
Females I:] with unexposed day 2 (Group 4), or for daily six-hour
exposures from: gestation days 0

males (a maximum of five days in
group 1, four days in Groups <
2-5, one day in Group 6, and through 2 (Group 5
two days in Group 7) I
1 Body weights and food consumption
recorded at appropriate intervals;

22,17, 22, 40, 23, 40, and 40 females
animals observed daily
T

assigned to Groups 1, 2, 3. 4, §, 6, and
7. respectively, hased unon pre-coital ]
interval (1-5 days for Group 1, 1 day Uterine examinations performed on
for Greup 2, 2 days for Group 3, 3 gestation day 8, numbers of
days for Group 4, 4 davs for Group 5, implantation sites and corpora
! day for Group 6, and 1 or 2 days lutea recorded: uterus and
for Group 7) ovaries weighed

Body weights and food consumption

recorded at appropriate intervals;
animals observed dialy
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I STUDY DESIGN (continued)
I

Uterine examinations performed
on gestation day 8; numbers of
implantation sites and corpora

lutea recorded; uterus and
ovaries weighed
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. EXPERIMENTAL PROCEDURES

A. STUDY SCHEDULE

Pre-mating Phase:
Exposure Period:
Group 1: November 3, 1997
Groups 2-5: November 3, 1997
Group 6: November 7, 1997 - November 9, 1997
Group 7: November 7, 1997 - November 14, 1997

Allotted Breeding Interval:
Group 1: November 3, 1997 - November 8, 1997
Groups 2-5: November 3, 1997 - November 7, 1997
Group 6: November 9, 1997 - November 10, 1997
Group 7: November 9, 1997 - November 11, 1997

Gestation Day 8 Uterine Examinations:
Group 1: November 12, 1997 - November 15, 1997
Group 2: November 12, 1997
Group 3: November 13, 1997
Group 4: November 14, 1997
Group 5: November 15, 1997
Group 6: November 18, 1997
Group 7: November 18, 1997 - November 19, 1997

Histopathologic Examinations Completed (All Groups): December 8, 1998

Post-mating Phase

Breeding Interval (All Groups): November 10, 1997 - Noveraber 14, 1597

Exposure Penod:
Group 1: November 11, 1997 - November 14, 1997
Group 2: November 11, 1997 - November 14, 1997
Group 3: November 12, 1997 - November 15, 1997
Group 4: November '3, 1997 - November 16, 1997
Group 5: November 11, 1997 - November 16, 1997

Gestation Day 8§ Uterine Examinations (Al! Groups):
November 19, 1997 - November 22, 1997

Final test article purity determinations: February 3, 1998
Histopathologic Examinations Completed (All Groups): December 8, 1998

24-
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For computer entry purposes, maternal and embryonic data in the Pre-mating
Phase were designated WIL-51054A. Data geaerated during the exposure period
were designated WIL-51054A1 (Group 1), WIL-51054A2 (Groups 2-5), WIL-
51054A3 (Group 6), and WIL-51054A4 (Group 7). Matemnal and embryonic

data in the Post-mating Phase were designated WIL-51054B.

In the Pre-mating Phase, the groups exposed to test article as a single
six-hour exposure one day, two days, three days, or four days prior to mating are
presented in the report text as the Day -1, Day -2, Day -3, and Day 4 groups,
respectively. The group exposed to test article daily for three days prior to
mating through one day prior to mating is presented as the Days -3 through -1
group, and the group exposed beginning 3 days prior to mating and continuing
through gestation day 3 is presented as the Day -3 through GD3 group in the
report text. In the Post-mating phase, the groups exposed to test article as a
single six-hour exposure on gestation day 0, 1, or 2 are presented as the GDO,
GD1, and GD2 groups, respectively, in the report text. The group exposed to
test article daily from gestation day 0 through gestation day 2 is presented as the
GDO through GD2 group.

For reporting purposes, study group names are presented on the report tables
as follows:

Pre-mating Phase

700 ppm; GD1

700 ppm; Day -3 700 ppm; GD2
700 ppm; Day -4 70C ppm; GDO-GD2

700 ppm; Days-310-1
700 ppm; Day -3 to GD3
Due to spacing constraints, the study title is presented on the report tables as
"Inhalation Reproductive Toxicity Study of D4 in Female Rats.”
.25-
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B. TEST AND CONTROL ARTICLES

1. TEST ARTICLE SYNTHESIS
The test article was synthesized by Dow Coming Corporation
(Carrollton, Kentucky) in August, 1994. The methods used in the synthesis
of the test article are summarized in the Material Documentation
Management System document for the test article. A copy of this document
is included in the study records maintained by the Sponsor fer this study.
. TEST APTICLE IDENTIFICATION
The test article, octamethylcyclotetrasiloxane (D4), was received from
Dow Coming Corporation, Midiand, Michigan, as follows:
Quantity Date of
Kentificari Received Descrii Recci
Octamethylcyclotetrasiloxane 4 Drums Clear 4/17/97
(supplied as Dow Coming®244 Fluid;  Total gross weight: colorless
Lot # LLO084732 825.5 kg liquid
[WIL Log No. 2700E] Drum #1: 206.4 kg
Drum #2: 207.5 kg

Lrum #3: 204.6 kg
Drum #4: 207.0 kg*

Octamethylcyclotetrasiloxane 2 Drums Clear
(supplied as Dow Coming® 244 Fluid) Total gross weight: colorless
Lot # 1L1.084732 4168 kg }iqaﬁd
(WIL Log No. 2700F] Drum #1: 209.6 kg*
Drum #2: 2072 kg

* = These drums were used for exposures during the study.

Retention and residual samples of the test article were anaiyzed for purity
by the Analytical Chemistry Department at WIL Research Laboratories, Inc.

Details of the sample collection and their analyses are presented in

Appendix A. The test article purity was determined to be at least 89.78%

octamethyicyclotetrasiloxane. The test article was stable when stored at

room temperature. Retention samples of the test article were taken from

26




DC Study No. - 8864 DC Report No. - 1999-10000-47049
External No. - WIL-51054 Security - INTERNAL

drum no. 4 of the first shipment and drum no. 1 of the second shipment on
October 11, 1997 and November 11, 1997, respectively. After completion
of the exposure phase, residual samples of the test article were taken from
ﬂlemrespecﬁvedtmmmﬁmandmdmlmpmmsmedat
momwmpermieindleAtdﬁmaWn.Rmhubomais,hc., 1407
George Road, Ashland, Ohio 44805-9281. The test article has not been
retumed to the Sponsor, as it is being used on additional studies for this
Sponsor.

TEST ATMOSPHERE MONITORING

Exposure concentrations within the chamber were measured 10 times
(approximately every 35 minutes) during each exposure period by a gas
chromatographic method established during the method development phase
of this study. At least one standard was analyzed each day prior to exposure
to confirm gas chromatographic calibration. Chamber ventilation rate
(airflow), temperature, and relative humidity within the chamber were
monitored continuously and were recorded approximately every 3. minutes.
Oxygen content within the chamber was measured during pre-study method
development and was determined to be at least 19%.

Nominal chamber concentrations were determined daily for each
chamber by weighing the amount of test article used during atmosphere
generation, converting this mass to volume using standard gas laws, and
dividing this test article volume by the total volume of air displaced through
the chamber during the exposure. Total air volume was calculated by
multiplying mean chamber ventilation rate (in liters per minute) by the
exposure duration (in minutes).

Test atmosphere homogencity data were generated during pre-study
method development. The methodology and results of these analyses are
presented in Appendix B.
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4. EXPOSURE METHODS
Esach group of animals was exposed in a 2.0-m’ stainless-steel-and-glass
whole-body inhalation chamber. The chambers were operated under
dynamic conditions at a slight negative pressure (approximately 0.5 inch of
water) at air flows of at least 12 to 15 air changes per hour. All females
were exposed to the test atmosphere at a target exposure concentration of
700 ppm. The Pre-mating Phase females were exposed to test article for a
single six-hour exposure on study day 0 (Groups 2-5), for six hours per day
from three days prior to mating (beginning on study day 4) through one day
prior to mating (Group 6), or for six hours per day for three days prior 0
mating (beginning on study day 4) and continuing throughout mating (a
maximum of two days for mating) and gestation through gestation day 3
(Group 7). The starting of exposures for Groups 6 and 7 on study day 4 was
a deviation from the protocol, but was necessitated by logistical concems;
this had no effect on the scientific integrity, validity or outcome of the
study. The Post-mating Phase fermales were exposed to test article for a
single six-hour exp~-ure on gestation day 0, 1, or 2 (Groups 2-4) or for six
hours per day from gestation days 0 through 2 (Group 5). Each phase
included a concurreni controi group (Group 1); these females were exposed
to clean, fiitered air for a single six-hour exposure on study day O (Pre-
maung Phase) or gestation day 0 (Post-mating Phase). The males served as
sires for the induction of pregnancy and were not exposed to clean, filtered
air or the test article. The female rats were removed from their Luine cages
in the animal room, placed in exposure caging, and transported to the
inhalation chambers for the six-hour exposure period. The animals were
exposed to test article at approximately the same time each day. The
animals were returned to their home cages following exposure.

Instrumentation was set to maintain the temperature inside the exposure
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chamber at 20-26°C and relative humidity between 30% and 0%.
Exposure methods and conditions are detailed in Append... B.

Each chamber was dedicated to one exposure group. For groups that
were exposed on more than one day, the cages weie rotated asound the
available rack positions within the chamber on a daily basis thrughout the
study, in accordance with the standard operating procedures at WIL
Research Laboratories, Inc. This procedure was followed in order to
minimize any potential variation occurring due to positioning within the
chamber.

The following diagram presents the study group assignment:

Pre-mating Phase (WIL-51054A)

Number of
Exposure Number of Females
Group Level Females Assigned

Number CrouoName  IestAgicle (pom) Exposed 1o Group

Control Filtered Air 0

Single Exposure (-1) 700

Single Exposure (-2) 700

Single Exposure (-3) 700

Single Exposure (-4) 700
Pre-mating (-3 through -1) 700

7 Pre-mating and Post-mating D4 700

(-3 through GD3)

a= A total of 125 females were exposed prior to placement in these
groups; the number of females assigned to each group was
determined by the numbers of days required for positive evidence
of mating. For example: Seventeen females had evidence of
mating after one day and were assigned to Group 2; 22 females
had evidence of mating after two days and were assigned to
Group 3; etc.

Post-mating Phase (WIL-51054B)
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Exposure
Group Level Number 2f

Number  GrouoName — IesAmice (om) — Eemaks®

Control Filtered Air 0 25

GDO Exposure D4 700 25

GD1 Exposure D4 700 25

GD2 Exposure D4 700 25

GDO through GD2 Exposure D4 700 25

b= A total of 155 females were paired with unexposed males prior to
group assignmenis. Upon detection of evidence of mating, the
female rats were consecutively zssigned in a block design o

Groups 1-5 until each group contained 25 females.

. ANIMAL RECEIPT AND ACCLIMATION
Two hundred forty-six male and 535 virgin female Cri:CD®SD)IGS BR
rats were received from Charles River Laboratories, Irc., Raleigh, North
Carolina, on October 14, 1997. The males were approrimately %6 days old and
the females were approximately 70 days old upon receipt. The animals were
initially weighed on the day following receipt. Upon receipt, each animal was
examined by a staff veterinarian for any abr.uitnal clinical signs and external
lesions. Twenty-six males were excluded from possible placement on study
because of the presence of small testes (27 rats), soft testes (two rats), an
cniarged testis (one rat), or a herniz (one rat). The decision to exclude males
with testicular changes was made based upon findings noted at the gross
e~amination and/or 1 subsequent morphumetric evaluation.

All anxqals were uniquely identified on the day following receipt by a

Monel® metai zartag displaying the animal number. Individual cage cards were
affixed to ezch cage and displayed the animal number, group number, study
nuir’ .1, €. osure level, sex, and the dates of animal arrival and initiation of
exposure. The a.imals were housed in their home cages for an acclimation
period of at lc 20 days prior to the initiation of exposure (females in the
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Pre-mating Phasc) or breeding (females in the Pust-mating Phase). During
mﬁmﬁwwywﬁmmmm(fdhﬁngm&pmd
prior 10 exposure or at randomization), and the animals were observed twice
. ANIMAL HOUSING
Upon arrival, all animals were housec individually in clean wire-mesh cages
suspended above cage-board. The sizes of the suspended wire-mesh cages used
to house the animals were approximately 6 3/4” W x 9 5/8” D x 7 1/8” H or 10
¥16"Wx 10 1/16” D x 7" H. The animals were paired for mating in the home
cage of the male. Following positive identification of mating (Section IILG.),
the femaies were retumed to individual suspended wire-mesh cages; nesting
material was not required as the females were euthanized prior to the date of
expected parturition. Females for which there was no evidence of mating were
cuthanized and discarded. All animals were maintained in accordance with the
"Guide for the Care and Use of Laboratory Animals.” The animal facilities at
WIL Research Laboratories, Inc. are accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care Intemational
(AAALAC Intemational).
DIET.D WATER MAINTENANCE
Ti basal raiion uscd in ihis study was PMI Nutrition Intemationai, Inc.
Certified Rodent LabDiet® 5002, in meal form; the lot numbers used were
recorded in the study records. The diet used at WIL Research Laboratories, Inc.
is a centified feed with heavy metal and pesticide analyses performed and
provided by the manufacturer. Municipal water supplying the facility is sampled
for contaminants according to WIL Standard Operating Procedures. The results
of these analyses are maintained at WIL Research Laboratories, Inc. The results
of these analyses were reviewed by the Study Director, and it was determined
that contaminants were not present in feed or water at levels that would interfere
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with the objectives of this study. Drinking water, delivered by an automatic
acclimation periods and during the study, with the following exception. Food
andmwaeuﬁmheldﬁomdiefemalcmdmingwhdailyexposmepeﬁod
ENVIRONMENTAL CONDITIONS

Except during exposure, all animals were housed throughout the
acclimation period and during the study in an environmentally controlled room.
lnstmmcntatimwassettomaimainatcmpcranneof72z4°F(22.2t2.2°C)and
a relative humidity between 40% and 70%. Room temperature and relative
humidity were recorded twice daily (once in the morning and once in the
afternoon) throughout the study period. Temperature in the nonexposure animal
room ranged from 70.1°F to 74.1°F (21.2°C to 23.4°C) and relative humidity
ranged from 37.8% to 51.6% during the study period. The occasional slight
deviations from the target humidity levels were not expected to affect the
outcome of the study. Light timers were calibrated to provide a 12-hour
light/12-hour dark photoperiod (6:00 a.m. to 6:00 p-m.), and air handling units
were set to provide approximately 10 to 15 fresh air changes per hour.

- ASSIGNMENT OF ANIMALS TO TREATMENT GROUPS AND
L0 etV ANDMALS 10 REAIMENT GROUPS AND

BREEDING PROCEDURES
1. PRE-MATING PHASE
a. RANDOMIZATION
At the conclusion of the acclimation period, all available animals
were weighed and examined in detail for physical abnormalities. At
the discretion of the Study Director, animals Judged to be in good
health and meeting acceptable body weight requirements were
assigned at random as follows: 25 females in Group 1, 125 females
total in Groups 2-5, 125 females in Group 6 and 70 females in Group
7. At exposure initiation, the females in Groups 1-5 were
approximately 90 days old, and the femaies in Groups 6 and 7 were
-32-
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spproximately 94 days old. Body weights at exposure initiation ranged
from222gw318g
BREEDING PROCEDURES

Following a single six-hour exposure 0 either clean, filtered
air (Group 1) o test article (Groups 2-5) or three consecutive days of
exposure to test article for six hours daily (Groups 6 and 7), females in
the Pre-mating Phase were paired on a 1:1 basis with unexposed male
rats of the same strain and source. A breeding record containing the
male and female identification numbers and the date of cohabitation
was prepared. The females were housed in the home cage of the male.
Each mating pair was examined daily. Positive evidence of mating
was confirmed by the presence of sperm in a vaginal smear or a
copulatory plug. The day when evidence of mating was identified was
termed gestation day 0. The animals were separated, and the female
was housed in an individual suspended wire-mesh cage.

A maximum of five days was allowed for mating in Group 1. For
Groups 2-5, a maximum of four days was allowed for mating; females
with evidence of mating one day following exposure were assigned to
Group 2, females with evidence of mating two days following
exposure were assigned to Group 3, females with evidence of mating
three days following exposure were assigned to Group 4, and females
with evidence of mating four days following exposure were assigned to
Group 5. For Groups 6 and 7, a maximum of one and two days,
respectively, were allowed for mating. For all groups, tc males that had
not shown evidence of mating in the allotted time were cuthanized via
carbon dioxide inhalation and discarded. All females with evidence of
mating were allowed to continue on the study, with the following
exception. Once 40 females had been assigned to a given study group,
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2.

any additional females with evidence of mating were euthanized and
discarded. This deviation from the protocol was not expected 10 have
an impact on the integrity of the data or the outcome of the study.
Pre-coital intervals were calculated according to the following
method: Rats paired over a 12-hour dark cycle were considered to
have been paired for "one” day.
POST-MATING PHASE

At the conclusion of the acclimation period, ali females were weighed
and examined in detail for physical abnormalities. At the discretion of the
Study Director, animals judged to be in good health and meeting acceptable
body weight requirements (a2 munimum of 220 g) were placed in a
suspended wire-mesh cage with a nonexposed male for breeding. A
breeding record contzining the male and fernale identification numbers and
the dates of cohabitation was prepared The sclected females were
approximately 98 days old when paired for breeding.

Positive evidence of mating was confirmed by the presence of a
copulatory piug or the presence of sperm in a vaginal smear. Each mating
pair was examined daily. The day on which evidence of mating was
identified was termed gestation day 0, and the animals were separated.

The cxperimeniai design of i Posi-imating Fhase consisisd of four
exposure groups and ont control group, with 25 females in each group. The
bre! females were consecutively assigned in a block design to groups
containing 25 rats each by the foliowing randomization procedure. The first
mated female and the appropriate gestation day O designation were recorded
and the female was assigned to Group 1, the second mated female was
assigned to Group 2, and the third to Group 3, efc. This process was
continued daily until 25 females were placed into each group. Body weight
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values for the Post-mating Phase females ranged from 229 g to 336 g on
gestation day 0.
H. OBSERVATIONS
1. CLINICAI, OBSERVATIONS AND SURVIVAL

Clinical observations were made by the same trained technician,
whenever possible. The animals were observed twice daily for appearance,
behavior, moribundity, and mortality. Detailed physical examinations were
to be recorded weekly throughout the study for all females. Although not
required by the protocol, each female received a daily clinical observation
beginning on gestation day O instead of the protocol-specified weekly
examination. This deviation was not expected to have an impact on the
integrity of the data or the outcome of the study. Females were also
observed for pharmacotoxic signs during exposure and within
approximately one hour after completion of exposure. The observations
included, but were not limited to, examinations for changes in the skin, fur,
eyes, mucous membranes, respiratory, circulatory, autonomic and central
nervous system function, somatomotor activity, and behavior patterns.
Special attention was paid to the degree of salivation and lacrimation.
presence or absence of urination and defecation (including polyuria and
diarrhea), pupil size, degree of palpebral closure, presence of convulsions,
temors or abnormal movements, presence of posture and gait
abnormalities, and the presence of any unusual or abnormal behaviors and
any repetitive actions (stereotypies). No significant clinical signs were
noted during or one hour following the exposure periods; therefore, nc
tables for these observations were included in this report. The configuration
of the cages and the location of the chamber windows precluded

ohservations during exposure for some females.




DC Study No. - 8864 DC Report No. - 1999-10000-47049
External No. - WIL-51054 Security - INTERNAL
For the Pre-mating Phase females, clinical observations recorded prior
to assignment of the females to study groups and dispositions for females
not placed on study are presented in Appendix C.
BODY WEIGHTS
Individual body weights were measured on gestation days 0, 4, and 8
for all females. Group mean body weights were calculated for each of these
days. Individual and group mean body weight changes were calculated for
each comresponding gestation interval and for gestation days 0-8.
FOOD CONSUMPTION
Individual food consumption was measured on gestation days 0, 4, and
8 for all females. Food intake was calculated as g/animal/day and g/kg/day
for the corresponding body weight change intervals.
When food consumption could not be measured for a given interval

4

(due to spillage), the interval was footnoted appropriately on the individual
tables.
GESTATION DAY 8 UTERINE EXAMINATION

All females were euthanized by intravenous injection of sodium

5‘"\"""”3‘1‘7 i wmq@

pentobarbital via a tail vein on gestation day 8. The thoracic, abdominal, and

3

pelvic cavities were opened by a ventral midline incision, and the contents were

L ]

examined. In all instances, the post mortem findings were correlated with the

ante mortem comments, and any gross abnormmnalities were recorded. The uterus

PR
ey

of each dam was excised, and the number of corpora lutea on each ovary and the
total number of implantation sites were recorded. The individual uterine
distnbution of implantation sites was documented using the following
procedure.  All implantation sites were numbered in consecutive order
beginning with the left distal to the left proximal uterine hom, noting the
position of the cervix, and continuing from the right proximai to the right distal

uterine hom. The diameters of implantation sites that appeared to be small in
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size based upon visual inspection were subsequently measured using calipers.
For comparison, all implantation sites were measured for five control females
with implantation site counts of 17 to 19 sites/dam. The five control females
with 17 to 19 implantation sites were selected at the discretion of the study
director to provide a representative estimate for the diameter of a normal
gestation day 8 implant. Of the measured implantation sites, those that were less
than 3.6 mm in diameter were considered, at the discretion of the study director,
to be small compared to the mean size of 4.5 mm in diameter measured in five
control group animals.

Uteri with no macroscopic evidence of implantation were excised, opened,
and subsequently placed in 10% ammonium sulfide for detection of carly
implantation loss as described by Salewski.}

The uterus and ovaries from all females were weighed and preserved in
10% ncutral buffered formalin for histopathological evaluation or possible
histopathological examination. Other maternal tissues were preserved in
10% neutral buffered formalin for possible histopathological examination only
as indicated by the gross findings. The carcass of each dam and the products of
conception were then discarded.

After fixation, protocol-specified tissues were trimmed as described by
Thompson.' Trimmed specimens were placed in appropriaicly iabeied and
numbered cassettes. The tissue samples were processed and then embedded in
paraffin blocks. The labeled paraffin blocks were sectioned at five to eight

microns. The tissue sections were placed on clean glass microscope slides and
labeled with the appropriat study, animal, group and cassette number. Upon
completion of the staining with hematoxylin and eosin (AFIP Manual of

Histologic Staining Methods®), coverslips were placed on the slides.
Microscopic examinations were performed on all small implantation sites

detected in this study and on representative implantation sites present in uteri
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from control group females. The ovaries from dams treated on Day -1 (ie.,
proestrus) along with ovaries from their concurrent control group were also
evaluated.
Microscopic examinations were conducted by Robert F. McConnell,
D.VM, P.A, D.A.C.V.P., Consulting Pathology Services, Flemington, New
Jersey (Appendix D).
STATISTICAL METHODS
All analyses were conducted for a minimum significance level of 5%
comparing each treated group to the concurrent control group; all means are
presented with standard deviations (S.D.). All tests for significance at the 5%
probability level were two-tailed for the group comnarisons. The numbers of
animals (N) used to calculate the means are provided on the individual data
tables. Based on the recommendations of the Food and Drug Administration
Guideline on Detection of Toxicity to Reproduction for Medicinal Products,®
Holson et al,” and Nelson and Holson,® the litter was used as the experimental

unit. Data obtained from nongravid animals were excluded from statistical

analysis. All statistical tests were performed by a Digital® MicroVAX® 3400
Computer (with appropriate programming) in this laboratory and are referenced
on the report tables. The following statistical tests were done:
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—STATISTICAL TEST _

- ANOVA? (two-tailed) with
Dunnett's test'®

- Kruskal-Wallis test® with
Mann-Whitney U test®

DC Report No. - 1999-10000-47049
Security - INTERNAL

—PARAMETER

Maternal gestation body weights
and body weight gains

Matemal gestation food
consumption

Implantation sites

Corpora lutea

Organ weights (absolute and

relative to final body weights)

Litter proportions of intrauterine
data (considering the litter,
rather than the embryo, as the
experimental unit)
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IV. RESULTS AND DISCUSSION

A. CHAMBER CONCENTRATIONS

Summary Data: Appendix B

Females in the Pre-mating Phase and the Post-mating Phase were exposed

to a target test article concentration of 760 ppm. The actual measured mean
exposure concentration in both phases was 700 (+2.4) ppm.
B. PRE-MATING PHASE

1.

CLINICAL OBSERVATIONS AND SURVIVAL
Summary Data- Tables 1, 2
Individual Data: Table 21

All females survived to the scheduled euthanizations. There were no
exposure-related clinical observations. Clinical signs noted in the exposed
group females occurred infrequently, were observed at a similar frequency
in the control group, and/or were findings commonly observed in laboratory
rats.
PREGNANCY STATUS
Summary Data: Table 1
Individual Data: Tables 224, 22B, 22C, 22D
Historical Control Data: Appendices E, F

In the control, Day -1, Day -2, Day -3, Day 4, Days -3 through -1, and
Day -3 through GD3 groups, 95.5%, 64.7%, 100%, 100%, $5.7%, 97.5%,
and 90.0% of the females with evidence of mating, respectively, were
gravid; in the WIL historicai control data, the pregnar.cy rate is 91.3% (3585
females gravid/3926 females with evidence of mating; see page 374 in

Appendix F). The reduced pregnancy rate in the females exposed one day

prior to mating (Day -1 group) was considered to be a resuit of test article

exposure.
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3. BODY WEIGHTS
Summary Data: Tables 3, 4
Individual Data: Tables 23, 24
Mean body weights and body weight gains in the Day -1, Day -2, Day
-3, and Day <4 groups were unaffected by test article exposure throughout
the gestation period. A statistically significant (p<0.05) reduction in mean
bodyweightwasobservedintheDay-ngupongmmionday8,anda
statistically significant (p<0.05) reduction in mean body weight gain was
ohserved in this group during gestation days 4-8. The reductions in mean
body weight and body weight gain in the Day -2 group were attributed to
biological variation.
The mean body weight in the Days -3 through -1 group was reduced
relative to the control group value on gestation day 0; the difference was
statistically significant (p<0.05). Mean body weights in this group were

similar to the control group values for the remainder of the study (gestation
days 4 and 8). The body weight reduction was attributed tc test article
exposure. Mean body weight gains in the Days -3 through -1 group were
increased relative to the control group values during gestation days 0-4 and
when the entire gestation period (gestation days 0-8) was cvaluated; the
differences were statistically significant (p<0.01) and were attributed to test

article exposure.

In the Day -3 through GD3 group, mean body weight gains were
decreased and increased relative to the control group values during gestation
dcys 04 and 4-8, respectively; the differences were s:atistically significant
(p<0.01) and were attributed to test article exposure. When the entire
gestation period (gestation davs 0-8) was evaluated, mean body weight gain
in this group was comparable to that in the control group.
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4. FOOD CONSUMPTION
Summary Data: Tables 5, 6
Individual Data: Tables 25, 26
Food consumption during gestation was unaffected by test article
exposure i the Day -1, Day -2, Day -3, Day 4, and -5 -3 through -1

groups.

rood consumption, evaluated as g/animal/day and g/kg/day, was
reduced i1 the Day -3 through GD3 group relative to the control group
values during gestation days 04 and when the entire gestation period
(gestation days 0-8) was evaluated; the differences were statistically
significant (p<0.01) and were attrib1*ed to test article exposure.
GESTATION DAY 8 UTERINE EA AMINATION
Summary Data: Tables 7, 7A
Individual Data: Tz les 27, 27A, 28
Historical Control Data: Appendix F

In the Day -1, Day -2, Day -3, and Day -4 groups, the numbers of
corpora lutea and implantation sites were similar to the control group
values; none of the differences was statistically significant.

In the Days -3 through -1 group, the mean number of corpora lutea
(14.9) was siightly reduced (not statistically significant) reiative to the
concurrent control group value (16.0). However, the value wa= within the
WIL historical control data range, and the decrease could not be definitively
attributed to test article exposure.

The mean numbers of implantation sites and corpora lutea were
reduced in the Day -3 through GD3 group relative to the control group
values; the difference in the mean numbe- of corpora lutea was statistically

significant (p<0.01) and below the range in the WIL historical control data

(13.9 corpora lutea in the Day -3 through GD3 group versus a range of 14.4
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to 20.5 corpora lutea in the historical control data). The numerical
decreases in implantation sites and corpora lutea were attributed 10 test
article exposure.

Pre-implantation loss was not affected by exposure under any of the
treatment regimens; differences between the control and exposed groups
were slight and were not statistically significant.

In the control, Day -1, Day -2, Day -3, Day -4, Days -3 through -1, and
Day -3 through GD3 groups, the numbers of small implantation sites
(numbers of females affected) were 1(1), 1(1), 2(2), 0(0), 1(1), I(1), and
22(10), respectively. The increased number of small implantation sites in
the Day -3 through GC? group was considered to be related to test article
exposure.

Uteri without macroscopic evidence of implantation were found to be
nongravid (ammonium sulfide negative).

DAM OPS
Summary Data: Table 8
Individual Data: Table 28

All females survived to the scheduled necropsy on gestation day 8.
With the exception of uterine findings described in section IV.B.S, no
exposure-related intemal findings were noted at the scheduled necropsy.
Sporadic internal findings in the exposed groups were noted infrequently.
ORGAN WEIGHTS
Summary Data: Tables 9, 10
Individual Data: Tables 29, 30

Mean uterine weights (absolute and relative to final body weights) in
the Day -1 group were slightly decreased relative to the control group
values; the differences were not statistically significant. The toxicological
significance of these decreases and their relationship to treatment are
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uncertain in the absence of any remarkable differences in the mean number
of implantation sites and the number of dams with small implantation sites
in this group.

Mean uterin» weighis (absolute and relative to final body weight) in
the Day -3 through GD3 group were reduced relative to the control group
values (the absolute uterine weight was decreased 20%, and the relative
uterine weight was decreased 21%); the differences were statistically
significant (p<0.01). The decreases may have been due, at least in part, to
decreased numbers of implantation sites and increased numbers of small
implantation sites.

No other exposure-related effects on organ weight data were observed.
A statistically significant (p<0.01) increase was observed in the mean
relative ovarian weight in the Day -2 group relative to the control group
value; however, the increase was attributed to a reduced mean final body
weight in this group and was not considered to be an effect of exposure.
MICROSCOPIC EXAMINATION
Appendix D

The ovaries from all fernales in the Day -1 group had a normal
complement of corpora lutea. All were consistent with the corpora lutea
of pregnancy (i1 pregnant rats) or pseudopregnancy (6 non-pregnant rats).
Ovaries from females in other groups were not examined microscopically.
Some of the implantation sites that appeared small macroscopically also
appeared small microscopically. However, this may have been due to
sample sectioning. The cells of the decidual reaction of the small sites
appeared histologically normal, and the reaction was comparable to the

larger sites.
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C. POST-MATING PHASE
1. CLINICAL OBSERVATIONS AND SURVIVAL

Summary Data: Tables 11, 12
Individual Data: Table 31

All females survived to the scheduled euthanizations. There were no
exposure-related clivical observations. Clinical signs noted in the exposed
group females occurred infrequently and/or were observed at a similar
frequency in the control group.

. PREGNANCY STATUS

Summary Data: Table 11
Historical Control Data: Appendices E, F

In the control, GDO, GD1, GD2, and GDO through GD2 groups,
96.0%, 92.0%, 92.0%, 88.0%, and 88.0% of the females, respectively, were
gravid. Slight differences between the pregnancy raies in the control and
exposed females were not considered to be related to exposure.

- BODY WEIGHTS

Summary Data: Tables 13, 14
Individual Data: Tables 32, 33

Mean body weight gain in the GDO through GD2 group during
gestation days 0-4 was reduced relative to the control group value; the
difference was statistically significant (p<0.01). The reduction was
considered to be related to exposure. No other effects of cxposure were
observed on mean body weights and body weight gains.

D ON
Summary Data: Tables 15, 16
Individual Data: Tables 34, 35

Food consumption, evaluated as g/animal/day and g/kg/day, in the
GDO through GD2 group was reduced relative to the control group values
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during gestation days 04 and 0-8; the differences were statistically
significant (p<0.01). The reductions were attributed to test article exposure.
No other effects of test article exposure were observed on food
consumption in the Post-mating Phase groups. Food consumption
(g/kg/day)indleGDOglwpwsmdwedrelaﬁvetomecmmlgmxpvalm
during gestation days 0-4; the difference was statistically <ignificant
(p<0.05). However, because a similar reduction was not observad when
food consumption was evaluated as g/animal/day, the reduced g/kg/day
value in this group was not attributed to exposure. Food consumption,
evaluated as g/animal/day and/or g/kg/day, in the GD1 group was reduced
during gestation days 04 and 0-8; the differences from the contrel group
values were generally statistically significant (p<0.05 or p<0.01). However,
the differences from the control group values were skight and were not
considered to be related to test article exposure.
GESTATION DAY 8 UTERINE EXAMINATION
Summary Data: Tables 17, 17A
Individual Data: Tables 36, 36A, 37
Historical Control Dara: Appendix F
Mean numbers of corpora lutea and implantation sites and
pre-implantation loss (% per litter) were unaffected by exposure under all
exposure regimens in the Post-mating Phase. Values in the exposed groups
were similar to the control group values; no statistically significant

differences were noted.
In the control. GDO, GD1, GD2, and GDO through GD2 groups, the

numbers of small implantation sites (numbers of fermales affected) were
2(2), 0(0), 00), (40), and 1(1), respectively. No effect of test article

exposure was obscrved.




Summary Data: Table 18
Individual Data: Tabie 37
Allfamlasuvivedmthescheduledmcmpsyonpaaimchy& No
exposure-related internal findings were noted. Nongravid uteri were found
to be ammonium sulfide negative. Sporadic internal findings in the exposed
groups were noted infrequently.
. ORGAN WEIGHTS
Summary Data: Tables 19. 20
Individual Data: Tables 38, 39
Mean ovarian and uterine weights (absolute and relative to final body
weight)ind)eexposedgmxpsweremaﬁecﬁedbyexposmetomem
article. No statistically significant differences from the control group were
noted.

8. MICROSCOkC EXAMINATION
Appendix D
None of the implantation sites that appeared small macroscopically
also appeared small microscopically. The cells of the decidual reaction of
ﬂnsnnllsim(bMonmmoscopice;m;n_tjg)gﬁ.:@_ﬂeﬂ_
histologically normal, and the reaction was comparable to the larger sites.
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V. DISCUSSION AND CONCLUSIONS

All females in the Pre-mating Phase and Post-mating Phase survived to the
scheduled necropsy on gestation day 8. No exposure-related clinical observations or
mntemal findings (exclusive of the reproductive tract) were noved in females from
either phase.

In the Pre-mating Phase, the pregnancy rate (no. gravid/ro. with evidence of
mating) in dlefemalsexwedonedaypﬁortomaﬁngwasmduoedrelativetomc
control group value (64.7% ia the Day -1 group, as compared to 95.5% in the
contrcl group). Pregnancy rates were unaffected by exposure in the other
Pre-mating Phase groups. In the Post-mating Phase, pregnancy rates were
unaffected by test article exposure.

In the Pre-mating Phase, mean body weight in the Days -3 through -1 greup
was reduced (statistically significant) on gestation day 0. Mean body weights in this
group were similar to the control group values on gestation days 4 and 8. Mean
body weight gains in the Days -3 through -1 group were increased (statistically
significant) during gestation days 0-4 and 0-8. In the Day -3 through GD3 group,
mean body weight gains were decreased and increased during gestation days 04 and
4-8, respectively; the differences from the control grup were  statistically
significant. Food consumption in this group was reduc «d (statistically signific ant)
during gestation days 0-4 and 0-8. The aforementioned diferences in mean body
weight and food consumption data were attributed to test article exposure. Food
consumption in all other groups and mean body weighis and body weight gains in
the Day -1, Day -2, Day -3, and Day 4 groups were unaffected by test article

exposure.
In the Post-mating Phase, mean body weight gain was reduced (statistically
significant) in the GDO through GD2 group during gestation days 0-4. Food
consumption in this group was decreased (generally statistically significant) during
gestation days 0-4 and 0-8. The decreases in mean body weight gain and food
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consumption in the GDO through GD2 group were attributed to test article exposure.
Mmbodyweighu,bodyweightgains,mdfoodomsmnpﬁonwuemaﬁectedin
all other exposed groups in the Post-mating Phase.

In the Pre-mating Phase, the mean numbers of corpora lutea (statistically
significant) and implantation sites (not statistically significant) were reduced in the
Day -3 through GD3 group. In the Day -1, Day -2, Day -3, Day 4, and Days-3to -1
groups, the mean numbers of corpora lutea and implantation sites were unaffected
by exposure. Pre-implantation loss was unaffected by exposure under all
Pre-mating Phase treatment regimens. An increased number of small implantation
sites was observed in the Day -3 through GD3 group. The numbers of small
implantation sites in the other exposed groups were similar to the control group
value. In the Post-mating Phase, mean numbers of corpora lutea and implantation
sites, pre-implantation loss, and numbers of small implantation sites were unaffected
by tust article exposure under all treatment regimens.

In the Pre-mating Phase, mean uterine weights (absolute and relative to final
body weight) were reduced (statistically significant) in the Day -3 through GD3
group. The reductions in ... mean uterine weights were consistent with the reduced
number oi’ total implantation sites and the increased number of small implantation
sites in this group. The mean absolute and relative ovarian weights in this group
were unaffected by exposure. Mean uterine and ovarian weights were unarfected
by exposure in all other Pre-mating Phase groups and in all Post-mating Phase
groups.

In the Pre-mating Phase, the ovaries from all females in the Day -1 group had
a iormal complement of corpora lutea. All were consistent with the corpora lutea
of pregnancy (11 rats) or pseudopregnancy (6 non-pregnant rats). In the Pre-
mating Phase, some of the implantation sites that appeared small macroscopically
also appeared smail microscopically. However, this may have been due to sample




DC Report No. - 1999-10000-47049
External No. - WIL-51054 Security - INTERNAL

sectioning. The cells of the decidual reaction of the small sites appeared
histologically normal, and the reaction was comparable to the larger sites.

In conclusion, matemal and reproductive toxicity was expressed in the
Pre-mating Phase by a reduced pregnancy rate in the Day -1 group, by effects on
mean body weight gains in the Days -3 through -1 group, and by effects on mean
body weight gaisis, reduced food consumption, reduced numbers of corpora lutea
and implantation sites, increased numbers of small implantation sites, and reduced
mean uterine we;ight in the Day -3 through GD3 group. Although a reduced
pregnancy rate was observed in the Day -1 group, 0 permanent impairment in
pregnancy rates was observed. The transieat nature of this effect in the Day -1
group was demonstrated by the lack of effect on pregnancy rates of the animals
exposed in the Day 4, Day -3, and Day -2 groups. Matemal toxicity was expressed
in tuc Post-mating Phase by reduced mean body weight gain and food Consumgsion
in the GDO through GD2 group.

%’w&i b _Glyfaq

Donald G. Stump, Ph.D. Date
Study Director
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VL DATA RETENTION

‘The Sponsor has title to all documentation, records, raw data, specimens,
or other work product generated from this study. All work product including raw
paper data and specimens is retained in the Archives at WIL Research
Laboratories, Inc. until notification from the Sponsor regarding final disposition
of the said work product.

Raw data, retention and residual samples of the test article, the original
protocol and amendments, and the original final report are retained at WIL
Research Laboratories, Inc., 1407 George Koad, Ashland, Ohio 44805-9281, in
compliance with regulatory requirements.
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