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Onfice of Poliution Preveniion and Toxics |
U.S. Environmental Protection Agency
Attn. TSCA Saction 8(e) Coordinator
401 M Strest S.W. m 7l
Waskhington, D.C. 20460 SPeB1  85/21.9¢

Re:  Supplemental Submission to BEHQ-0296-13585
TZCA Saction 8(e) Notification of Substantial Risk
Octamethylicyciotstrasiloxane

Dear Sir: 0R|G| NAL

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
11410, March 16, 1978), Dow Coming Corporation is submitting the following final report as
a supplementai submission to our Notification of Substantial Risk of February 13, 1996
(BEHQ 0296-13585).

Cnemical Substance:
556-67-2  Octamethyicyclotetrasiloxane
Manufacturer:

Dow Corning Corporation
2200 West Salzburg Road i
Midland, Michigan 48686-0994

899660008133
Submitited Study:

AN INHALATION RANGE-FINDING REPRODLICTIVE TOXICITY STUDY CF
OCTAMETHYLCYCLOTETRASILOXANE (D4) IN RATS

Dow C.~iving Corporation n
1995-1000-40919 aboing Mo |
April 18, 1296 Coniaiit

Background:

In a letter dated February 13, 1996, Dow Coming Corporation provided EPA with a
notification cf substantial risk under TSCA Section 8(e) concerning interim data obtained
from preiiminary range-finding inhalation reproductive toxicity studies in Sprague-Dawley
rats with octamethylcyclotetrasiloxane (OMCTS, Dg). These studies were conducted as
part of ou: siloxane research program, a thirty million dollar voluntary health effects
research program on six siloxane materials, a program which has been reviewed with EPA's
Office of Poliution Pravention and Toxics on several occasions and which was the subject of
a Memorandum of Urderstanding between Dow Corning and EPA which was signed April 9,
1996. Evan though we did not believe that the results of these preliminary range-finding
studies represented a substantial risk to human health or the environment, we nevertheless

DOW COKNING CORPORATION, MIDLAND, MICHIGAN 48686-0994 TELEPHONE: (517) 4964000




reported them to EPA to assure our coimsliarce with the letter and spirit of TSCA Section
8(e). As promised in our initial notification, we are now providing EPA with a copy of the
recently completed final report for :he first of the two studies cited in our submission of
February 13, 1996.

A copy of this final report also is being provided to the Agency via a separate cover letter in
compliance with TSCA Section 8(d) (hezlth and safety data reporting).

Executive Summary:

3 prior to
control followed a similar regimen. Exposure of both sexes
continued threugh a two week mating priase uniil necropsy of the males. For females,
exposure was continued after mating untii gestation day 20. Exposure of the damis was
discontinuad from gestation day 21 through lactaticn day 4, and then resumed on lactation
day 5 untii weanirg on postnatal day 21.

No significant clinical signs of toxicity were noted in male or female rats in the Fq or F1
gencrations exposed to OMCTS. Decreaseq body weight gain was seen in the 700 ppm Fg
males during the first three weeks of the pre-oreeding period and in the 700 ppm Fg
females during week 0-1 prior to breeding and during gestation days 14-20. Decreased
food consumption was observed in the 700 ppm Fq females during week 0-1 prior to
breeding.

Fertility indices, mating indices, days between pairing and coitus, gestation, and the process
of parturition were not affected by expostire to OMCTS at 70 and 700 ppm. On necropsy of
the Fg males, of the F females 25 days post-mating and 27 days following the conclusion
of the breeding period, and of the F1 pups, no internal findings related to exposure to
OMCTS were observed at any exrosure level. On necropsy of the Fo females on lactaticn
day 21, a reduction in the mean number of implantation sites in the 700 PPmM group relative
to the control group was noted: interpretation of these data wae confoundad by the
atypically high values for this parameter in the control and 70 ppm groups. A reduction in
mean litter size (11.6 pups/litter) was observed in the 700 ppm group oniy. While this
reduction was statistically significant when compared to concurrent controls, the control
group had an atypicaliy high mean viable litter size\(16.4 @psllitter compared to a historical
range of 11.7 - 15.9 pupsllitter). The mean viable li ize of 11.6 pupsfliiter in the 700 ppm
exposure group, approximating the lower end of the historical control data for this strain of
rat, coupled with the fact that all other rzproductive performance indices were unaffected by
exposure to OMCTS, confounds interpretation of these data.

We also observed an increased incidence of ejaculatory plugs during the premating
exposure interval among the FO males in the 700 ppm group. The plugs may be the resuilt
of an excessive stereotypical grooming behavior. This finding was previously
communicated in briefings to EPA representatives.

Actions:

In attempt to ascertain whether or not OMCTS could have an impact or: mean

viable Iitter size, a second inhalation reproductive study was undertaken. Although this
stuciy has not yet been completed, interim data from the study confirm the effect of 700 ppm
OMCTS exposure on parental body weight gains and food consumption. Again, the




versus controls of 14.6 and 15.8)
ppm OMCTS group. Additionally, pup viability was reduced on day 1 of lactation.
g& %r.lq;s or visceral abnormalities were observed in cither dams or pups exposed to

Dcw Coming will notify EPA of any further pertinent information that may be developed
concerning OMCTS and will provide EPA with a copy of the final report for the second study
cited in our initial notification of substantial risk of February 13, 1996.

if you have any questions concerning the aforementioned studies, please contact

Dr. Richard W. Mast, Scientific Director, Product Safety and Toxicology, at 517-463-8569. If
ar general information concerning this submission, plea
ulatory Compliance Specialist, Product Stewardship an

Compliance Dapartment, at the address provided “- -ein or by telephone at 517-496-4222,

Sincerely,

OVEN:

Michael P-
U.S. Area Vice-President
Corporate Director HES
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Aﬂ Inhalation Range-Finding Reproductive Toxicity
. COMPLIANCE STATEMENT

This study, designated WIL-51035, was conducted in compliance with the Good

Laboratory Practice Regulations for Nonclinical Laboratory Studies of the United States

Food and Drug Administration (21 CFR Par 58) and Environmental Protection Agency

(40 CFR Parts 160M792)andthe8nndnd0peming!’mcedums of WIL Research

Laboratories, Inc. The study was conducted in accordance withthepMOcolasapproved
by the sponsor.
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Extemnal No. - WIL-51035

Date(s) Findings Daie(s) Findings
Reported to Reported to

Date(s) of
j ~Stady Digector | agement

—alffpcction(s)

Phase
—litpecied

10/18/94
12/8/94
12 o194
4/6/95
4/11,17,18/95
2/1,2,3/28,
4/13,18-20,
5/9/95
4/11,18 &
5/9/95
4/6,11,17 &
1.'9/95
4/1,10,11,17,
5/10/95
42,2428 &
5/1.2,10,
11/95
5/1,2,11/95
4/21 & 5/11/95

Study Records (1-4)
Study Records (N-7)
Study Records (1-1)
Study Records (N-1)
Study Records (1-3)
Study Records (I-2)
Study Records (A-1,

Srudy Records (A-2)
Study Rzcords (A-3)

- 10/18/94

12/8/94
12/28/94
4/6/95
4/18/95
5/9/95
5/9/95
5/10/95
110/95
5/1195

5/11/95
5/11/95

11/28/94
1/25/95
1/25/95
5’30/95
5/30/95

6/26/95

6/26/95

6/26/95

6/26/95

6/26/95
6/26/95

421,24 &

5/11/95 Study Records (A-4) 5/11/95 6/26/95
4/24-26 &

5/11/95 Study Recorrs (A-5) 5/11/95 6/26/08
42425 8

5/2,11/95 Study Records (A-6/A-T) 5/11/95 6/26/95
5/1,2,11/95 Study Records (A-8) 5/11/95 /26,95
4/28 & 5/1,

195 Study Records (A-9) 5/11/95 6/26/95
5/1,2 & 11/95 Study Records (A-10/A-11) 5/11/95 6/26/95
5/21-26,30,31

& 6/1,2,5,6/95
9/6-8, 11-14/95

Draft Report (without Inhalation) 6/6/95 7/25/95
Draft Report(inhalation Appendix) 9/14/95 10/30/95

This study was conducted and inspected in accordance with the current Good
Laboratory Practice Regulations for Nonclinica] Laboratory Studies of the United States
Food and Drug Administration ang Environmental Protection Agency, the Standard
Operating Procedures of WIL Research Laberaiories, Irc., and the sponsor’s protocol
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An Inhalation Range-Finding Reproductive Toxicity
Study of Q hylcvl i D4) in R

I. SUMMARY ’ ’

This scleenmg study was designed to determine the Potential adverse effects

of Octamethylcyclotetrasiloxane (D4) on male and female reproduction in rats in

a single generation. Two groups of 20 F, male and 20 F, female Spngue-Dawley

Cri:CD®BR nats were exposed to the test article via whole body inhalation,

Exposure levels were 70 and 700 ppm (parts per million). A contro] group of

identical design was exposed to clean, filtered air on a comparable regimen. All

All of the F, females were allowed to
deliver and rear their Pups to weaning on lactation day 21 [postnatal day 21 (PND
21)1. The offsoring wars poweatially exposed in urero (placental transfer), through
suckling and/or dermal contact during lactation and via 6-hour exposures following
weaning (PND 21) until euthanization on PND 28. The surviving F, dams were
necropsied on lactation day 21. The F, males were necropsied after the breeding
period. F, females which failed to deliver were necropsied on post-mating day 25
(evidence of mating) or 27 days following the breeding period (no evidence of
mating).
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Fertility indices, mating indices, days between rpairing and coitus, gestztion
and the process of parturition were noi adversely affected by test article exposure
at exposure levels of 70 and 700 ppm.

One female in the control 8roup was euthanized 27 days following the
breeding per'od, and two females in the 700 PPm group were euthanized on
Pcst-mating day 25 because they did not deliver litters. Al other F, males and
females survived to their respective necropsies. Treatment-related clinical signs
noted during the observations made one hour following exposure included dried
red material around the nose and dried clear materiai around both eyes in males
and females in the 700 Ppm group. The incidences of these findings were much
greater in the females than in the males. In addition, one or more ejaculatory
plugs wee found on the Cage papers beneath the cages of male animals duriﬁg the
éxposure period (from the sixteenth day of exposure until the day prior to
euthanization). The incidence of this finding was increasad in the 700 opm group;
the significance of the finding is not known. No increase in the incidences of
ejaculatory plugs or clinical signs were observed at 70 ppm.

Inhibition of body weight gain was observed in the 700 ppm F, males (during
the first three weeks of the pre-breeding period) and in the 700 ppim F, femaies
(during week 0-1 prior to breeding and during gestation days 14-20).

In the 760 ppm F, males, food consumption was comparable to ttat in the
control group throughout the study. In the 700 ppm F, females, reducticns in
food consumption were observed during week 0-1.

At the necropsy of the F, males and at the necropsies of the F, females 25
days post-mating and 27 days following the conclusion of the breeding period, no
intemal findings rejated o exposure to the test article were observed at any
exposure level. In the necropsy of the F, females on lactation day 21, it was
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glouprehﬁvetotheeonuolgm:pvalue(theimelpmtionofthmdata was
confonndedbytheatypianyhighvalmforthispanmeterintheconuoland 70
Ppm groups). Meanlivelimersinmmducedinune700ppmgrouprelativeto
the control group value, The reduction was'mtist'icn!ly significant, and the value
msﬁghﬂybelowthenngeofthewn.histoﬁcal control data (11.6 puns/litter
as compared to a range of 11.7-15.9 pups/litter). No biologically significant
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0. OBIECTIVE

The objective of the study was to determine appropriate exposure levels of the
test article for a subsequent two-generaticn reproduction study, including an
€xposure concentration that produces toxicity but not excessive lethality (less than
10%) to the adult, and an €xposure concentration that is a predic.:ted NOAEL‘(no
observed adverse effect level) for repreductive effects and effects on the offspring.

The selected route of administration was whole body inhalation exposure since
this is an anticipated route of exposure for the general human population. The
animal model, the Sprague-Dawley Crl:CD®BR rat, is recognized as appropriate
for reproduction studies and was selected based on the availability of historical
control data.

16 of 584
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II. STUDY DESIGN

20 Male Rats (F,) Per Group (1-3)

20 Female Rats (F,) Per Group (1-3)

F, Generation
For 28 Days

Fo Generation Bxposed Daily Throughout
'lheMatingPhaseandUntilDay_ofNecropsy
(Exposure of the ¥, smales was Suspended From
Gestation Day 21 Lactation Day 4)

Fo Body Weights and Food Consumption
ReeoldedatAmmpﬁatelntervals;Deniled
Physical <

All F, Males Necropsied
Following the Breeding Period

All Surviving F, Females Per Group
Allowed to Deliver
!
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. STUDY DESIGN (continued)
|

F, Pups Potentially Exposed to Test
Article in Urero (Placental Transfer), Through
“ Suckling and/or Dermal Contact During
Lactation and Via 6-Hour Exposures Following
Weaning Until Euthanization

|

F, Generation Observed Daily; Pups
Weighed at Appropriate Intervals

All F; Females Necropsied on
Lactation Day 21, Post-Matiag Day 25 or 27

Days Following the Breedi g Peri

F, Pups Neciopsied on PND 28
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IV. EXPERIMENTAL PROCEDURES

A. STUDY SCHEDULE
Initiation of Exposure: October 18, 1994 (Week 0)
F, Breeding: November 14-29, 1994 (Weeks 4-6)
F, Male Necropsies: December 2, 1994 (Week 6)
. F, Lactation Day 21
Necropsies: December 27, 1994 - January 10, 1995
(Weeks 10-12)
' Experimental Termination Date
(Last necropsy of F, Pups):January 17, 1995 (Week 13)
7 l At the request of the sponsor, Dr. Joseph F. Holson served as study
director on this study due to his expertise in reproducrive toxicology. Dr.
' Holson is the President, Director of WIL Research Laboratories, Inc.
Dnetospacingconstnints,thesmdytiﬂeonthempontablmwaslimited
. to “Inhalation RF Reproductive Toxicity Study of D4 in Rats.”

B.
. 1 IEST ARTICLE IDENTIFICATION
The test article, Octamethylcyclotetrasiloxane (D4), was received
from Dow Corning Corporation, Aubum, Michigan, on
1994 and September 30, 1994, as follows:

Label - Quantity Date of
Identificari Recsived Descripti Recei

ramica A2
Aﬁsuﬁ £,

1)* 244 Fluid 1 Drum Clear 8/23/94
Lot LLO84721 002 Totai gross weight: colorless
Avoid Freezing 151303 ¢ liquid

Net Wt. 430 Ib. (195.0 Kg)

‘= 'lhisshipmentwasusedforthepm-testvalidationform
atmosphere generation.
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Label Quantity Date of
Identification Received Description Receipt
2)* Dow Comning 2 $ Fluid 3 Drums Clear 9/30/94
Lot LL084752 Total gross weight: colorless
(Drum #1-008, #2-009, 649550.0 g liquid
#3-010) Drum #1: 212850.0 g
Net. Wt. 430 Ib. Drum #2: 225100.0 g
(155.0Kg) Drum #3: 211900.0 g
Avoid freezing

Cauiion - combustible

* = This shipment was used for method development and for the
€xposures during the study.
Stability and purity data were the responsibility of the sponsor.
The bulk test article from shipments 1) and 2) were 97.83% and 99.7%
pure, respectively. The test article was statle when stored st room
temperature. Reserve 4.56 and 1.05 g rciention samples of the test
article were taken from the first shipment and the first drum of the
second shipment, respectively, on August 25, 1994 and October 5,
1994, respectively. The retention samples are stored in the Archives
at WIL Research Laboratories, Inc., 1407 George Road, Ashland, Ohio
44805-9281. The test article has not been returned to the sponsor, as
it is being used on additional studies for this sponsor.
TEST ATMOSPHERE MONITORING
Exposur= concentration; within the chamber were measured at
least {2 times (approximately every 30 minutes) during each daily
€xporsure period, by a validated gas chromatographic method. At least
one standard was analyzed each day pricr to exposure to confirm gas
chmmatogmphic calibration. Mass air flow, temperature, relative
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humidity and oxygen content within the chamber were monitored

continuously and were recorded at least every 30 minutes. Nominal

chamber concentration was determinesi, Test atmosphere homogeneity
data were generated during pre-study method development. The
methodology and results of these analyses are presented in Appendix
A,

3. EXPOSURE METHODS
Each group of animals Wwas exposed in a 1.0 cubic meter stainless

steel and glass whole body inhalation chamber. The chamber was

operated under dynamic conditions to sustain air flows of at least 12 to

15 air changes per hour, easuring an adequate oxygen content of 19%
or above and an evenly distributed exposure atmosphere. The F, males
wereexposedtothemmmq)huefordaﬂy 6-hour exposures (seven
days a week) for a minimum of 28 days prior to mating and ontinuing
throughthedayofnecmpsy. The F, females were exposed to the test
atmosphere following a similar schedule, but the exposure of the
females was suspended from gestation day 21 through lactation day 4.

' . This mmiﬁ“ﬁon was mnnj tn minimies e Bt ood OF i Fo

maternal animals deiivering their offspring during the exposure period

andtopreventconfoundingthemwivalofthel’. pups carly in the
- postnatal period. ’I‘hentsweremnovedfromtheirhomemgfsinthe
animal room and transported to the inhalation chambers for the 6-hour
¢aposure period. The animals were exposed to the test article at
approximately the same time each day. The animals were returned to
theirhomemg&cfollowingexpomm. The litters remained in the
maernityagawithn&sﬁngmleﬁalwhﬂethemtemalammalswem-
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transported to the inhalation chambers for the daily exposure. The F,
pups were potentially exposed to the test article in wero (placental
transfer), through suckling and/or dermal contact during lactation and
via 6-hour exposures following weaning (PND 21) until euthanization
on PND 28. Controls were set to maintain the temperature inside ihe
exposure chamber at approximately 22°C (4 2°C) and relative
humidity between approximately 30% and 70%. Exposure methods
and conditions are detailed in Appendix A.

Bachchamberwasdadiatedtoonedosegmup. In order to
mininﬁzemypmenﬁﬂvaﬁaﬁonoowrﬁngduemposiﬁoningwithinthe
chamber, the cages were rotated around the available rack positions
withinthechamberonadaﬂybasisthlmghoutthesmdy, in accordance
with the standard operating procedures at WIL Research Laboratories,
Inc.

The following diagram preseats the study group assignment:

Group Exposure Number of Animals

(ppm)
1 Control Filtered Air 0 20 20
2 Low Dose D4 70 20 20
3 High Dose D4 700* 20 20

* = The 700 ppm concentration is the maximum vapor concentration which
can be generated without aerosolization.

C. [E.GENERATION
1. ANIMAL RECEIPT AND ACCLIMATION

Seventy male and seventy female virgin Spiague-Dawley
Crl:CD®BR nts were received from Charles River Breeding
Laboratories, Inc., Portage, Michigan, on October 6, 1994. The males
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were approximately 60 days old and the females were appreximately
75 days old upon receipt. Each animal was examined by the staff
veterinarian upon receipt; the animals were initially weighed on
October 7, 1994. All animals were uniquely identified by a metal
eartag displaying the animal number and housed for an acclimation
period of 12 days prior to initiation of dosing. During acclimation,

individual body weights were recorded twice (following receipt and at
randomization) and the animals were observed twice daily for mortality
and moribundity.
ANIMAL HOUSING

Upon arrival and until pairing, all animals were individually
housed in clean, wire-mesh cages suspended above cage-board. The
animals were paired for mating in ths home cage of the male.
Following positive identification of mating (Section IV.C.7.), the males
were housed in individval suspended wire-mesh cages until necropsy.
Bred females were transferred to clean, individual plastic inaternity
cages with nesting materia!, ground cora cob bedding (Bed- O’Cobs®:;
The Andersons, Industrial Products Division, Maumee, OH 43537).
The dams were housed in these cages through lactation day 21, the
scheduled day of necropsy. Females which did not deliver were
necropsied on post coital day 25. Females for which there was no
evidence of mating were placed in clean, plastic maternity cages with
nesting material upor. completion of a 15-day mating period. Twenty-
seven days following the conclusion of the mating period, females with
no evidence of mating and which did not deliver were euthanized and
necropsied.  Ail animals were maintained in accordance with the
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Nanoml In;ﬁmm of Health "Guide for the Care and Use of
Laboratory Animals'™. The animal facilities ar WIL Research
Laboratories, Inc., are accredited by the American Association for
Accreditation ofubomoxy Animal Care (AAALAC).

'IbehsalnuoanthumdywnPunna‘CemfedRodent
Chow® #5002, in meal form; the lot numbers used were recorded. The
diet utilized at WIL Research Laboratories, Inc., is a certified feed
with appropriate analyses performed and provided by the manufacturer.
Municipal water supplying the facility is sampled for contaminants
aceotdlngtown.snndaMOpaannngeedures The results of these
mﬂymmmnmedawn.kemmhhbomones Inc.
Contaminants were not Ppreseat in feed or water at levels which would
interfere with the objectives of this study. Drinking water, delivered
byanaummancwatenngsystem and the basal diet were provided ad
libinum throughout the acclimatior period and during the study, with
the following exception. Food and water were withheld during each

daily exposure period.

ENVIRONMENTAL CONDITIONS

Except during exposure, all animals were housed throughout the
acclimation period and during the study in an
environmentally-controlled room. Controls were set to maintain a
temperature of 72° + 4°F and a relative humidity between 30% and
70%. Room temperature and relative humidity were recorded twice
chily(onceinthemomingandonoeintheaﬁemoon)thmughoutthe
study period. Temperature ranged from 66°F to 76°F and relative
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humidity ranged from 24 % t0 64% during the study period. Maximum
deviations from the set temperature and humidity levels were 2°F and
6%, respectively. These deviations did not apparently 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. Eastern
Standard Time) and air handling units were set to provide
approximately 10 to 15 fresh air changes per hour.
Mwwm

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 selected for use
in the computer randomization procedure. The individual body weights
were entered into the WIL Toxicology Data Management System
(WTIDMS™). A printout containing the animal numbers, corresponding
body weights and individual group assignment was generated based on
body weight stratification randomized in a block design. The animals
were then arranged into groups according to the printout. The
experimental design consisted of two €xposure greups and a control
group, with 20 males and 20 femaies per group. At initiation of
€xposure, the males were approximately 72 days old and body weights
ranged from 325 g to 380 g. The females were approximately 87 days
old and body weights ranged from 227 g to 259 g. Several females
were not within the protocol specified weight range (200-250 g). The
upper limit of the weight range was extended to 260 grams to allow for
the placement of enough female rats on the study. The female rats
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wers 87 days old at the initiation of exposure, which was above the age

range specified in the protocol (70-84 days). This slight deviation from

thepmolhadnoappnmeffectonthewtcomeofthe study.

6. ORSERVATIONS
3. CLINICLL OBSERVATIONS AND SURVIVAL
‘l'hemunalsmobmmltwwedaﬂyforappeamnce

behavior. moribundity and mortality. Detailed physical examinations
were recorded weekly throughout the study period for the males and
females. Males and females were also observed for pharmacotoxic
signs during exposure and within approximately one hour after
completion of exposure. The configuration ofthecagesandthe
location of the chamber windows Precluded observations during
exposure for some animals. However, the Ppositions of the animals
in the inhalation chambers were rotated on a daily basis, allowing all
animals to be observed periodically throughout the exposure period.
All significant clinical findings were recorded at the post-exposure
observations. The observations included, but were not lim; '-" s,
changes in the skin, fur, cyes, 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, tremors
or abnormal movements, presence of posture and gait abnormalities
and the presence of any unusual or abnorial behaviors and any
repetitive actions (stereotypies). Females which delivered were also
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observed twice daily during the period of expected parturition and
at parturition for dystocia.
BODY WEJIGHTS

Individual F, male body weights were recorded on a weekly
basis until euthanization, beginning with the initiation of exposure.
Mean body weights were calculated for each of these periods.
Corresponding weekly body weight changes were also calculated for
each weekly interval.

Individual F, female body weights were recorded on a weekly
basis, beginning with the initiation of exposure and continuing until
evidence of copulation was observed. Mean body weights were
calculated for each of these weeks. Mean body weight changes were
calculated for each weekly interval. Once evidence of mating was
observed, female body weights were measured on gestation days 0,
7, 10, 14 and 20, and on lactation days 1, 4, 7, 14 and 21. Mean
body weights were calculated for each of these days. Mean body
weight changes were calculated for each corresponding gestation or
lactation interval and for gestation days 0-20 and lactation days 1-21.
EQOD CONSUMPTION

Individual F, male and female food consumption was measured
weekly until the initiation of the mating period. Food intake was not
recorded during the mating period. Once evidence of mating was
observed, individual female food consumption was measured on
gestation days 0, 7, 10, 14 and 20, and on lactation days 1, 4, 7, 14
and 21. Male food consumption was recorded weekly untii
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cuthanization.  Food intake was calculated as g/animal/day and
g/kg/day for the corresponding Body weight change intervals.
7. BREEDING PROCEDURES :

Before pairing on November 14, 1994 (week 4), male body weights
ranged from 361 g to 465 g; female body weights ranged from 249 gto
314 g. The males were approximately 14 weeks old, and the females
were approximatelv 16 weeks old. Animals were paired on a 1:] basis
within each exposure group after a minimum of 28 days of exposure to
the test article. A breeding record containing the male and female
ideatification numbers and the date of cohabitation was prepared. The
females were housed in the home cage of the male. Positive evidence
ofmaﬁngwasconﬁrmedbythepresenceofsperm in a vaginal ..near or
a copulatory plug. Each mating Pair was examined daily. The day when
evidence of mating was identified was termed day O of gestation. The
animals were separated, and the female was housed in an individual
Plastic cage with nesting material. When evidence of copulation was not
detected after 10 days of pairing, the femaic was placed with another
male from the same exposure group for an additional five days. The
second male always had positive evidence of mating detected with a
previous female. When evidence of mating was not apparent after 15
days, the female was placed in a Plastic cage with nesting materia!.

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.
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Fertility indices were calculated as follows:

Female Mating
Index (%) = s with Eviden in
Total No. of Females Used for Mating

Male Mating
Index (%) = No. of with Evi f Matin
Total No. of Males Used for Mating

Female Fertility
Index (%) = N males with Confirm C
Total No. of Females Used for Mating

Male Fertility
Index (%) =

.. , itter
Total No. of Males Used for Mating

8. EEMALES ALLOWED TQ DELIVER
All females from each dose group were allowed to deliver naturally
and rear their young tc PND 21. During the period of expected
parturition, the females were observed twice daily for initiation and
completion of pariuriiion and for signs of dystocia. The day on which
delivery was complete was designated PND 0. When parturition was
judged complete, litters were sexed, examined for gross malformations
and the numbers of stillborn and live pups were recorded. Individual
gestation lengths were calculated using the date delivery initiated.
D. E, LITTER DATA
1. DEATH
Each litter was examined daily for survival, and all deaths were
recor”:d. All pups were individually identified by the application of
tattoo markings on the digits (AIMS® Identification Systems, Piscataway,
New Jersey 08854) on PND 0. In additior, to facilitate differentiation
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between linersl,and groups duling éxposurs tattoos bearing the last two
dlgntsofthedlm numberwerephcedonﬂletaﬂsofﬂlepupsthat were
selected for exposure. This process was completed prior to the
scheduled exposure perind. A d: "y record of litter size was maintained.
Intact offspring dying from PND 0 to 4 were necropsied using a
modification of the Stuckhardt and Poppe’ fresh dissection technique
(inclu-ing the heart and the brain examined by a mid-coronal slice). The
carcassus were eviscerated and fixed in 100% ethyl alcohol. Following
fixation, cach fetus was macerated in potassiom hydroxide and stained
*ith A':zarin Red S by a method described by Dawson’. The carcasses
were examined if a skeletal anomaly was suspected. Gross lesion_s were
preserved : 10% neutral buffered formalin for possible future
MIiCroscopic examination. Pups dying between PND 5 and 28 were
necropsied, and tissues were saved for histopathological examination as
deemed necessary by the gross findings.
LITTER REDUCTION

40 reduce variability among the litters, eight pups per litter, four per
sex whea possible, were randomly selected on PND 4. Culled pups
were weighed, euthanized and discarded. '

. CLINICAL OBSERVATIONS

Litters were examined daily for any adverse changes in appearance
or behavior. Each pup received a detailed physical examination on PND
1, 4,7, 14, 21 and 28; only remarkable observations were reported.
Pups were also observed for Ppharmacotoxic signs during exposure and
within approximately one hour after completion of exposure.
Abnomnalities in nmmg and nursing behavior, if preser*, were recorded.
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4. BODY WEIGHTS

Pups were individually weighed on PND 1, 4, 7. 14, 21 and 28.
5. FOOD CONSUMPTION
Food consumption was not recorded between PND 21 and 28
because the weaned pups were housed together during this period.

6. SEX DETERMINATION

Pups were individually sexed on PND 0, 4 and 21.
7. SELECTION OF F, GENERATION
When iitters reached an age of 21 days, a minimum of one male and
one female per litter were selected. An additional male or female was
selected from a litter, if necessary, to obtain 20 males and 20 females for
each group. Selection was done randomly by computer generation [WIL
Toxicology Data Management System (WTDMS™)).

S-CMNQ&OLLEIER}AM@;

Litter parameters were defined as follows:

Live Litter Size = —_Total Viabl
No. Litters With Viable Pups Day 0

Viability Index (%) =Py ps_Viable on Day 1 or 4 (before culling) X 100

[Before Culling] Pups Viable on Day 0

Viability Index (%) = Pups Viable on Day pn X100
[After Culling] Pups Viable on Day 4 (after culling)
wherc n = (7, 14 or 2D

9. 2ND 21 AND 28 NECROPSIES
The surpius F, pups were euthanized via caudal tail vein injection of
sodium pentobarbital and necropsied on PND 21 with an emphasis on
developmental morphology, with the following exceptions. Several F,
pups were euthanized via intraperitoneal injection of Socumb® instead of
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' intravenous injection by tail vein, as specified in the protocol. Tissues
were preserved in 10% neutral buffered formalin for possible future
llilopathologienlexmimﬁononlyasdeanednecasarybythegross
findings. Theclmssuofthepupswerethendiswded. On PND 28,
allmrvivingselecwdF,pupswemwthmiudviacaudaltaﬂvein.

preserved in 10% neutral bLuffered formalin for possible future
histopathological evaluation only as deemed necessary by the gross
E. NECROPSY EXAMINATIONS

A complete hecropsy examination was conducted on ail F, animals
mnrivingmotheschedulednecropsiu. Whenbmedingwasoompleted, all
mrvivingF,mahswmnecmpsiedonDewmberZ, 1994. Al surviving
femaluwithviablepupswmnecmpsiedonhctationdayn,andthe
numbers of previous implantation sites were recorded. Bred females which
did not deliver a litter were necropsied on post-mating day 25 (evidence of
mating) or 27 days following the conclusion of the breeding period (no
evidence of maiing). Female no. 31612 (control group) was negative for the
presence of sperm at the end of the meting period. The scheduled day of
becropsy for this animal was 25 days following the conclusion of the
breeding period. However, the animal was inadvertently not sent to necropsy
until 27 days following the conclusion of the breeding period, and was,
therefore, exposed to filtered air for six hours on two additional days. This
female was nongravid. This deviation from the protocol did not affect the
outcome of the study. A detailed &T0ss necropsy was performed on each of
the bred females which did not deliver to determine pregnancy status with
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specific emphasis placed on anatomical or patkological findings which may
have interfered with pregnancy. Uteri without macroscopic evidence of
implantation were opened and placed in 10% ammonium suifide solution for
detection of implantation sites as described by Salewki*. Surviving animals
were euthanized with an injection of sodium‘pentobarbital via a caudal tail
vein. The necropsy included an examination of the external surface, all
orifices, the cranial Cavity, the external surfaces of the brain and spinzl cord,
and the thoracic, abdominal and pelvic cavities including the viscera. Tissues
were preserved in 10% neutral buffered formalin only as deemed necessary

by the gross findings.
ATIS' D, _
All analyses were conducted for a minimum significance level of 5%

comparing each treated group to the control group; all means are presented
with standard deviations (S.D.). Al tests for significance at the 5%
probability level were two-tailed for the group comparisons. Data obtained
from nongravid animals were excluded from statistical analysis following the
mating period. The litter was used as the experimental unit. The numbers
of animals (N) used to calculate the means are provided on the individ-ial
data tables. All statistical tests are performed by a Digital® MicroVAX®
3400 Computer (witn appropriate programming) in this laboratory and are
-eferer.ced on the report tables.
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'_mnmmmL,_mamL

= Chi-square test® with Yates® Pup Scx Ratios, Pup Survival
correction factor Indices, Mean No. Stiltborn and
Dead Pups, Parenual Fertility

- ANOVA (two-tailed) with Dunnett’s F, Body Weights and Weight
1est Gains, Gestation and Lactation
Body Weights and Weight Gains,
Parental Food Consumption, Mean
Litter Weights, Length of
Gestation, Live Litter Sizes
G. DATA RETENTION

The sponsor has title to all documentation reoordé, raw data, specimens
or other work product generated from performance of the study. All work
productincludingnwpapudataandspecimens is retained in the Archives
at WIL Research Laboratories, Inc., untii notification from the client
mgudingﬁmldispositionofthenidwoxkpmduct.

Raw data in magnetic form, retention samples of the test article and the
original final report are retained at WIL Research Laboratories, Inc.. 1407
George Road, Ashland, Ohio 44805-9281, in compliance with regulatory
requirements.
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V. RESULTS

A. E, GENERATION

1.

V.
Summary Data: Tables 1, 3, 4
Individual Data: Apperdices B, E _

Female no. 31612 in the control group was euthanized on study day
69, 27 days following the breeding period, and f~male nos. 31667 and
31627 in the 700 Ppm group were euthanized on study days 56 and 62,
respectively, on post-mating day 25 because they did not deliver litters.
All other F; femals and males survived to the scheduled necropsies.
Exposure-related clinical signs noted during the observations made one
hour following exposure included dried red material around the nose and
dried clear material around both eyes in males and females in the 700
ppm group. The incidences of both of these findings were much greater
in the females than in the males in this group. Other clinical signs noted
in the treated groups occurred infrequently and/or at a similar frequency
in the control group.

During the F, phase of the study, an unusual observation was noted.
One or mere ejaculatory plugs were found on the cage paper beneath
cages of male animals (a single ejaculatory plug was found on the cage
Paper beneath the cage of one female animal during the breeding period).
Ejaculatory piugs are aggregated secretions of the coagulating gland of
the male rodent which are formed post-gjaculation and functionally
prevent :eakage of seminal plasma from the vagina. These plugs were
found regularly from the sixteenth day of exposure (November 2, 1994)
until the day prior to euthaaizatios, (December 1, 1994). The incidence
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of ejacuhtory plugs in the 700 ppm group was increased relative to the
control group values. Tabular presentations of the summary and
individual data are presented in Appendix E. The significance of the
pmseneeoftheejawmoryplugsisnotknown.
Summary Data: Table 2
Individual Data: Table 29
Historical Control Data: Appendices C, D

Reproductive performance was not adversely affected by exposure
tothemtarticleatexpomelevelsoﬂOand?OOppm. Fertility indices
for males were 95.0%, 100% and 90.0% and for females were 95.0%,
100% and 95.0% in the coatrol, 70 and 700 ppm groups, respectively.
Male mating indices were 95.0%,_ 100% and 95.0% and female mating
indices were 95.0%, 100% and 100% for the control, 70 and 700 ppm
8roups, respectively. Maleswhichdidnotsitealitternumbered 1,0
and3inthesame!espectiveexpomxegroups. Males that sired more
than one litter numbered 0, 0 and 1 in the control, 70 and 700 ppm
groups, respectively. Intbmsamemq)ectiveexposumgmups, 0,0and
2fema]eshadevideneeofmaﬁngbutdidnotdeliver. Of the two
femaluintbe700ppmgmnpthtlndevidenceofmatingbutdidnot
deliver,onewasfoundtobegnvidandtheoﬂ:erwasfoundtobe
nongravid at the post mortem examination. One female in the control
group had no evidence of mating, did not deliver and was nongravid.

The mean numbers of days between pairing and coitus were 2.3, 2.5
and 3.5 in the control, 70and700ppmgmups, respectively, as
comparedmammvalueof3.3daysandanngeof2.3to6.l days in
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the WIL historical control data. The difference between the control and
700 ppm group values was not statistically significant (as determined by
one-way analysis of variance), and was due to values of 1C and 14 days
for female nos. 31627 and 31663, respectively, in the 700 ppm group.
Therefore, this increase was not interpreted to be exposure-related.
3. BODY WEIGHTS
a. WEEKLY
Summary Data: Tables 5, 6
Individuzl Data: Tables 30, 31
The mean weekly body weight in the 700 ppm group F, males
was comparable to the control group value for week 0. Mean
weekly body weights in the 700 PPm group males were reduced

relative to the control group values during weeks 1-6. The
reductions during weeks 3-6 were statistically significant (p < 0.05).
Mean body weight gains were reduced in these animals during weeks
0-1 through 2-3. These reductions were statistically significant
(P<0.05 or p<{.01) when compared to the control group. Mean

body weight gains in the 700 Ppm group males were comparable to
the control group values during weeks 3-4 through 5-6.

The mean weekly body weight in the 700 ppm group females
was comparable to the control group value for week 0. The mean
weekly body weights in these animals were reduced relative to the
control group values during weeks 1-4. The reductions during
weeks 1-3 were statistically significant P<0.05). A statistically
significant (p<0.01) redrction was observed in the mean weekly
body weight gain in these animals during week 0-1. The mean body
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weight gains in these animals were comparable to the control group
values during weeks 1-2 through 3-4.

Mean body weights and body weight gains in the 70 ppm group
males and females were comparable to the control group values.
The differences were slight and were not statistically significant. -

- GESTATION

Summary Data: Tables 7, 8
Individual Data: Tables 32, 33

The mean body weight in the 700 ppm group females was
slightly reduced on gestation day 0, presumably as an extension of
theeﬁectonbodyweightsobsewedduﬁngthepm-maﬁnggeﬁod.
Manbodyweigbtsintlmeanimalswmsimihrtotheconml
group values during gestation days 7, 10 and 14. On gestation day
20, mean body weight was reduced in these animals. The reduction
was statistically significant (©<0.01) and was likely a result of a
decmseinviableliuersizeinthesefemal&s(plaserefertosection
V.B.4). Mean gestation body weight gains in the 700 Fom goup
Wwere comparable to the control group values during gestation days
0-7, 7-10 and 10-14. Statistically significant (p <0.05 or p<0.01)
mductionsinmennbodyweightgainwereobservedinmmanimals
during gestation days 14-20 and when the entire gestation period
(gestation days 0-20) was evaluated.

Mean body weightsandbodyweightgainsinthe?Oppmgmup
welecompunbletotheconuolgmupvaluesthmughoutthegmﬁon
period. nediffemnoeswemslightandwerenotmﬁsﬁmlly
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c.

LACTATION
Summary Data: Tables 9, 10

Individual Data: Tables 34,35

Mean body weights and body weight gains in the 700 Ppm group
females were unaffected by test article exposure during the lactation
period. The differences between the control and treated groups were
slight and were not statistically significant.

4. FOOD CONSUMPTION

a.

WEEKLY
Summary Data: Tables i1, 12
Individual Data: Tables 36, 37 4

Weekly food consumption, evaluated as g/animal/day and
g/kg/day, in the 700 ppm group males was similar to that in the
control group during weeks 0-1 through 3-4. The only statistically
significant (p<0.05) difference was a reduction in food
consumption, evaluated as g/animal/day, in these animals during
weeks 2-3. However, the reduction was slight (2 g/animal/day) and
was not observed when food consumption was evaluated as
g/kg/day; therefore, the reduction was not considered to be related
to exposure to the tes: article. During the interval following
breeding and before euthanization (week 6-7), food consumption in
these animals was comparable to that in the control group.

In the 700 ppm group females, food consumption, evaluated as
g/animal/day and g/kg/day, was reduced during week 0-1; this
reduction was statistically significant (p <0.01), and was considered
to be related to exposure to the test article. Food consumption in
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the 700 ppm group females was comparable to that in the control
group during the remainder ofAthe pre-breeding period (weeks 1-2 _
through 3-9).

Food consumption, evaluated as g/ammallday and g/kg/day, in
the 70 ppm group males and females was unaffectedbyexpomleto
thetestamcleﬂlmughmnthepre-breedmgpenod The only
statistically significant (p <0.05) difference between the control and
treated group values was an increzse in food consumption, evaluated
asglkg/dny,inthe?Oppmgroupmalesduﬁng week 0-1. Food
consumption, evaluated as g/animal/day, was unaffected by exposure
to the test article in the 70 Ppm males during the interval between
the end of the breeding period and euthanization.

- GESTATION
Summary Data: Tables 13, 14
Individual Daia: Tables 38, 39

Food consumption, evalnatedasg/animal/dayandg/kglday, was
umffecwdbymalﬁcleexpominthemomm group throughout
gestation. A statistically significant (p<0.01) increase in food
consumption, evaluited as g/animal/day and g/kg/day, was observed
during gestation days 10-l4mthe700ppmgmup A statistically
significant (p<0.01) increase in food consumption, evaluated as
glkglday,wasobsewedmthem;;pmgtwpwhmtheenm
gestation period (gestation diys 0-20) was evaluated.

Food consumption, evaluated as g/animal/day and g/kg/day, in
the?Oppmgmxpwascmnpanbletoﬂmintheconuolgroup
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throughout the gestation period. The differences were slight and
were not statistically significant.

LACTATION

Summary Data: Tables 15, 16

Individual Data: Tables 41, 42 ‘

Food consumption, evaluated as g/animal/day and g/kg/day, in
the 70 and 700 Ppm groups was slightly reduced throughout the
lactation period (lactation days 14, 4-7, 7-14, 14-21 and 1-21). The
reduction in the 700 pPpm group during lactation days 7-14 was
statistically significant (P<0.05) when food consumption was
evaluated as g/animal/day. Because the reductions were slight, they
were not interpreted to be exposure-related.

5. mm.m&mm
Summary Data: Table 17
Individual Data: Table 42

Historical Control Data: Appendices C, D

The mean d.rations of gestation were comparable between the
ircaicd groups and the contro] group. No differences were statistically
significant. The mean gestation dumtionsA in the 70 and 700 PPm groups
were 21.8 days and 22.0 days, respectively, compared to mean gestation
durations of 21.6 days in the concurrent controj group and 21.9 days in
the WIL reproductive historical control data.

One animal (no. 31664) in the 700 Ppm group ‘had signs of dystocia;
this animal exhibited an extended duration of parturition. Other signs
roted in this animal at parturition inciuded paleness in color, red vaginal
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dlscharge and labored respiration. N, qiher signs of dystocia at
plm.rmon were observed for animals in this study.
B. E, LITTER DATA .
1. LIVE BIRTH AND VIABILITY INDICES
Summary Data: Table 18
Individual Data: Tables 43, 4
Historical Control Data: Appendices C, D
'lhenumbexsofdadpupsonlactationdainnthemand 700 ppm
groups were increased relative to the control group value (8 dead pups
inenchofthetlutedgmups,ascomparedtoldadpupintheconu'ol
group). The increases were statistically significant (p <0.05 for the 70
pPpm group and p<0.01 for the 700 Ppm group). However, in each
case, five of the pups found dead were from one litter (nos. 31621 and
31645 in the 70 and 700 PP groups, respectively); therefore, the
increases wmnotconsideredtoberelatedtotestaxticleexposum.
Viability indices on lactation days 1, 4 (before and after culling), 7,
14 and 21 remained at or above 97.7% in the control and 70 ppm
groups. Viability indices for the 700 DDm gronn were clishtls redioca
relative to the control group values on lactation days 1 and 4 (before
culling); the reduction on lactation day 1 was statistically significant
(p<0.05). However, this value (97.1%) was within the range in the
WIL reproductive historical control data (83.6%-100%), and was not
considered to be a result of €xposure to the tesi article. Viability indices
for the 700 ppm group remained at 100% on lactation days 4 (after
culling), 7, 14 and 21. Between lactation days 21 and 28, 0, 2 and 3
Pups in the control, 70and700ppmgmupswerefounddead. The
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differences in survival index between the control and treated groups were
not statistically significant.

SEX RATIOS

Summary Data: Table 18

Individual Data: Table 43

Pup sex ratios were not adversely affected by €xposure to the test
article. The differences between the control and treated groups were not
statistically significant.
MSE&CQNDHMAMM
Summary Data: Tables 19, 20, 21
Individual Data: Tables 43, 44, 45, 46 ,

Pups which were found dead during the lactation period numbered
7, 14 and 12 in the control, 70 and 700 ppm groups, respectively. In
these same groups, 0, 4 and 4 pups, respectively, were missing and
presumed to be cannibalized. The general physical condition of the F,
Pups during lactation was similar in all study groups, including the
control group. The clinical signs that were noted occurred infrequently
and/or at a similar frequency in the control group.

In the necropsy of the pups that were found dead, one pup (no.
31674-07) in the 700 ppm group had submeningeal hemorrhage. One
pup each in the 70 and 700 pPpm groups (nos. 31622-14 and 31664-03,
respectively) had red contents in the stomach; pup no. 31622-14 in the
70 ppm group also had red intestinal contents.
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Individual Data: Tables 43, 44, 49, 50
. Historical Control Data: Appendices C, D
'memanliveliaersizewasreducedinthemOppmgmupmhﬁve
to the control group value; the reduction was statistically significant
(p<0.01), and was slightly below the range of the WIL historical control
data (11.6 pups/litter as compared to a range of 11.7-15.9 pups/litter).
'Ihemennlivelittersizeinthemppmgmupwascommbletothe
control group value; the difference was slight and was not Statistically
Noadvaseeﬂ'ectsofthemuticlewereobservedonmmwp

weights on lactation days 1, 4 (before and after culiing), 7, 14, 21 ang

28atexpomelevelsof70and700ppm. The only statistically
significant (p <0.01) differences from the control group were increased
mﬁnpudeghtsintbe?OOppmgmuponlactaﬁondaysland4
(before and after culling).
DAITY 21 AMTIY A0 Swmmcme o
Summary Data: Tables 21, 22
Individual Data: Tables 47, 48

At the necropsy of surplus pups on PND 21, no exposure-related
findings were noted. In the control, 70 and 700 ppm groups, 1, 1 and
2 pups, respectively, had dark red lungs. An abnormality was observed
in pup no. 31649-02intbe70ppmgmup; the tail of this pup was
absent. No other remarkable findings were noted.




DC Study No. - 8305 DC Report No. - 1995-10000-40919
External No. - WIL-51035 Security - EXTERNAL

At the necropsy of selected pups on PND 28, 2, 5 and 8 pups in the
control, 70 and 700 ppm groups, respectively, had dark red lungs, and
one pup (no. 31650-02) in the 700 ppm group had multiple,
irregularly-shaped dark red areas on the lungs. One animal (no.
31630-13) in the control group had an accessory spleen. No other
remarkable findings were noted at any exposure level.

C. NECROPSY EXAMINATIONS
1. E, FEMALES-POST-MATING DAY 25

Summary Data: Table 24
Individual Data: Table 51

Two females (nos. 31627 and 31667) in the 700 pPpm group had
evidence of mating but did not deliver and were necropsied on
post-mating day 25. Female no. 31627 was nongravid. Female no.
31667 was gravid and was observed to have three early resorptions in
utero. No other internal findings were noted at the necropsy of these
arimals.
E. FEMALE-27 DAYS FOLIOWING THE BR EFDING PERIOD
Summary Data: Table 25
Individual Data: Table 52

One control group femal- (no. 31612} had no evidence of mating
and was necropsied 27 days following the conclusion of the breeding
period. This animal was nongravid and was internally normal.
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3. Eﬂ-mmmml
Summary Data: Tables 26, 27
Individual Data: Tables 53, 54 .

At the scheduled necropsy on lactation day 21, No exposure-related
findings were noted at any exposure level. In the control, 70 and 709
PPm groups, 1, 1 and 2 females, respectively, had enlarged cervical
lymph nodes. One female (no. 31617) in the 700 PPm group had dark
red areas on the lungs. One female each in the 70 and 700 ppm groups
had a nodule in the abdominal cavity, and one female (no. 31351) in the
70ppmglouphldln0duleinthestomach. One female each in the
control and 70 ppm groups had one or more Cysts on the spleen.
All other females examined at the hecropsy on lactation day 21 were
internally normal.

The mean number of implantation sites and the number of pups born
were reduced, and the number of sites unaccounted for were increased
inthe?OOppmgmuprehﬁvetotheeontrolgmupvalues. The
differences were Statistically significant (<0.01) and were interpreted
to be exposure-related. The mean number of implantation sites in the
700ppmgm|p(l3.53im)waswithinthenngeofthewn.
reproductive historical control data (11.0-16.9 sites). The interpretation
ofthwedatawasoonfoundedbythefactthatthemanvaluesinthe
control and 70 ppm groups (17.2 and 17.0 sites, respectively) were
above the range in the historical control data. The mean number of sites
unaccounted for (1.7 sites) was within the range of the historical control
data (0.0-2.3 sites).
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4. E.MALES-SCHEDULED NECRQPSY
Summary Data: Table 28
Individual Data: Table 55
At the scheduled necropsy of the males, no €xposure-related findings
were noted at any exposure level. One male (no. 31551).in the 700 ppm
group had a diaphragmatic hernia, and two males in the control group
had hemorrhagic thymus glands. All other animals were internally

normal.
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VI DISCUSSION AND CONCLUSIONS
: Fertility, mating, days between pairing and coitus, gestation and parturition
mnbudvetselylﬁemdbyexposuretothetestuﬁcleatexpomm levels of
. 70 and 700 ppm. Fertility indices were 90.0% or higher and mating indices were
95.0% or higher for F, males and females in all groups, including the control
group. One female in the 700 ppm group exhibited signs of dystocia (extended
duration of parturition).

One female in the control group was cuthanized 27 days following the

conclusion of the breeding period, and two females in the 700

, One or
more ejaculatory plugs were found on the cage papers beneath the cage- of male
animals during the exposure period. The incidence of this finding wa; increased
inthe?OOppmgmxp; mmﬁmﬁwfm@ﬁnﬁhown.

Mean weekly body weights in the 700 ppm group males were reduced
relative to the control group values during weeks 1-6. The reductions during
weeks 3-6 were Statistically significant. Statistically significant reductions in
mean body weight gain were observed in these animals during weeks 0-1 through
2-3. Mean body weight gains in the 700 PPm group males were comparable to
theconuolgroupvalmduﬁngweeks 3-4 through 5-6. In the 700 ppm group
females, mean body weights wers reduced relative to the control group values
during weeks 1-4; the reductions during weeks 1-3 were statistically significant.

48 of 584




DC Study No. - 8305 DC Report No. - 1995-10000-40919
Extermal No. - WIL-51035 Security - EXTERNAL

Mean body weight gain was reduced in these animals during weck 0-1 and
comparable to the control group values dering weeks 1-2 through 3-4. A slighdy
reduced mean body weight was observed in the 700 PPm group on gestation day
0. Mean body weights in the 700 Ppm group females were similar to the congro]
group values during gestation days 7, 10 and 14. Op gestation day 20, th= mean
body weight was reduced in these animals; the reduction was statisticaliy
significant. Mean body weight gain in these animals was similar to that in the
control group during gestation days 0-7, 7-10 and 10-14. Statistically significan:
reductions in mean body weight gain were observed in .hese animals during
gestation days 14-20 and when the entirs gestation period (gestation days 0-20)
was evaluated. The recuctions in mean body weight and body weight gain at the
end of the gestation period may have been due, in part, to the reduced litter size
in these animals. In the 70 PPm group, mear body weights and body weight
gains were unaffectad during the pre-breeding period and gestation. Mean body
weights and body weight gains in the 70 and 700 PPm groups during lactation
were simiiar to the contro] Sroup values,

Food consumption, evaluated as g/animal/day and g/kg/day, in the 700 nhm
group males was unaffected by exposure to the test article. In the 700 ppm group
females, a reduction in food consuinption, evaluated as g/am'md/day and
g/kg/day;m was observed during week (-1, The reduction was statistically
significant and was considersd to be related to test article exposure. Fooa
coasumption in these animais was comparable to that in the contro; group during
the remainder of the pre-breeditig period (weeks -2 through 3-4) and during
gestalion. Food consumption, evaluated as 2/animal/day and g/kg/duy, in the 70
and 700 ppm EToups was unaffected by expasure to ihe iast article throughout
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At the necropsy of the ¥, males and af the necropsies of the females 25 days
‘post-mating and 27 day; following the conclusion of the breeding period, no
'intetnﬂfmdingsiehtedtowwthematﬁcle were observed at any
exposure level. IntbenecropsyoftheF,,femalaonhmﬁon day 21, it was
notedthuthemannumberofimphmﬁmsim was reduced in the 700 ppm.
‘ group relative to the control group value; the reduction was statistically
significant. The interpretation of these data was confounded by the atypically
highvaluesforthispanmeterintheconmland70ppmgmups. A statistically
significant increase was observed in the number of implantation sites that were
nnacooumedforinthe700ppmgmnp.
Me-nlivelittersizewaswdueedintlw?OOppmgroupmlaaivetothegonml
group value. The reduction was statistically significant, and the value was
sﬁghﬂybelowﬂ:emgeofthe%histoﬁmlconmldata(llﬁms/ﬁm:as
compared to a range of 11.7-15.9 pups/litter). Mean pup body weights in the
700ppmgtwpweteincxusedonhcmiondaysland4,andcomparabletothe
control group values thereafter. No test article-related effects were observed ~n
thennmberofdadmpsonPNDOoronpupviabﬂitythmughoutIacmion. No
: muﬁcle-lelamedcﬁnicalsignswemnotedinthepupsinthe70md700ppm
groups. F,pupsexnﬁoswemunaﬁ‘ectedbyexy,n.n_uesomzega.ﬁ'@“““
exposure level. At the necropsy of selected Pups on PND 28, no exposure-
reiated intsmal findings were noted.
Inconclusion,pamnlmxicitywasdanonstmedatanexposumlevelof700
ppmbyclinialsignsmdbyinhibitionofbodyweightgain(inFomal&cduring
the first three weeks of the pre-breeding period, and in F, females during the firs:
week of the pre-breeding period and during gestation days 14-20) and food
consumption (in F, females during week 0-1). Parental toxicity was not observed
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at an exposure ievel of 70 ppm. A potential effect on mpmducﬁ""iﬂ the F,
generation was exhibited in the 700 ppm group by a reduction ™0 live
litter size. Postnatal toxicity was not observed at exposure jevelsf Nang 700
pprii. Toxicity in the 700 ppm group was further demonstrated by 100 in
the number of implantation sites. In the absence of significan findngs in the
other reproductive parameters assessed in this study, it is giffiol %t 2
meaningful interpretation to this finding. Another study was therelo® lesigned

to determine whether this effect was reproducible at 700 ppm.

<A,

F.\Holson, Ph.D.
dy Director
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