SEND- | 29~ 1354
December 3, 1997 ?Dﬁﬂ"ﬁﬁr'””éf ,

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

401 M Street S.W.

Washington, D.C. 20460

Fe:  Supplementa! Submission to SEHQ-0795-13585 and 8EHQ-0197-13585
TSCA Section 8(e) Notification of Substantial Kisk
Octamethylcyclotetrasiioxane

Dear Sir:

In accordance with the provisions of Section 8(e) of the Turic Substances Contrel
Act {TSCA), as inierpreted in the Statement of Interpretatinn and Faforcement
Pohcy {40 FR 11110, March 16, 1978), Dow Coming ic submitiing a pair of
recently completed studies as a supplemental submission 1o our Notifications of
Substantial Risk of July 2, 1996 (SEHQ-0796-13585), and December 20, 1996
(8EHQ-0197-13585).

The information described in this supplemental submission was generated in
preliminary and repeat range-finding inhalation renroductive toxicity stuiies with
octamethylcyclotetrasiloxane that we conducted as a part of our Siloxeae
Research Program, a voluntary bealth effecis testing program which was the
subject of a Memorandum of Understanding dated Apnl 9, 1996 between Dow
Comirg and EPA.

Chenical Substance:

556;67-2 Octamethylcyclotetzasiloxane
Macufacturer:

Dow Coming Corporation

2200 West Saizburg Road
Midiand, Michigan 486867-0694

QEPQ-56-13585

Recently Compieted Studies:

(1 Dow Coming Study Number 8462

Dew Coming Corvoradon

Midland, Michigan 486360354

Fhone: (517} 4954000
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Executive Summary:

Mammmmwwmilumms(e)wuﬁmmof
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two-generaticn reproductive toxicity study. FwegroupsofmaleCﬂ‘CD‘( D)BR;
rats (N = 22) were exposed to 0 (control group, exposcd to filtered air only), 70,
300, 500, and 700 ppm OMCTS six hours daily for at least 70 dsys prior to
mating with female rats which had been exposed only to filiered air for at least 21
Mvedayspnmtomahng,allexpomconhmnngthrwghmﬁﬂnmabng
interval. Exposure of males ceased at the end of their mating pericd, at which
umetcnmalmﬁ'omeachgmupweree:.hamzedandsubyecttospermmouhty
assessment and rmorphology evaluation. Exposure of iemales to filtered air
continued through gestation until gestation day 20.

All'F, females were allow - 1 to deliver and rear their pups until lactation day 4.
The sumvmg F, dams were necropsied following completion of F, pup
necropsies. F, females which failed to deliver were necropsied on post-mating
day 25 (evidence of mating) or 25 days following the breeding period (1o
evidence of mating). The surviving F, males were necropsied just prior to
necropsy of the F, females.

Treatment-related clinical sigas noted in the 70¢ ppm maies one bour after
exposure included red maszriai arcund the nose. An exposure-relaied increase in
the number of ejaculatory plugs produced by males was ncted in ali exposure
groups. Mean body +zights/body weight gains and food consumption was
unaffected by exposure to the iest article. Ne exposure-reiated maciozeopic or
microscopic findings were roted at schedules! necrepsy of F, males. Mesn
absolute and relative liver, k' iney, and tayroid glands were incresscd in the 700
ppr:: males and mean absolute ard relative liver weights were increased in 500
Prm inales at the week 12 necropsy. Ne eifects on organ weight datz were noted
at the week 16 necropsy, indicating that the observed increases in orgen weights
were reversible. No adverse 2ffects were roted in overall reproduciive
performance, gestation length, number of implantation sites, number of pups bora,
uraccounted for impiantation sites, . on spaim metility or morphology.

Slight, statistically insignificant reductions in pup survival were noted in the 700
ppr2 group on PND 0 and during the birth tc PND < intervel. Interprotation of the
significance of this fiading was confounded by the fact that the decreases weve
due primarily to two litters with increassd numbers of dead pups on PND 0.
wvicas pup vody weights in the 700 ppm growp on FND 1 and 4 were statistically
significantly decreased comapared to the concurrent contrel group, but ware \mﬁm

the range of values in the test facility hisiorical contro) data. Mesn live litter st
and pup sex ratios were unaifectad by exposure at af* concsntrations t.mé. Nﬁ :
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group, exposed to filtered air only), 50C, ndmlzpmemaxhomdnl} i
“atleast7061yspnortomanngwnhfamkmwm¢hdbeenexposedonlyw
filtered air for at least 21 consccutive days prior to mating. Exposures of F, maies
eonhnuedthronghomthemnngmtervalthronghsmdythyll3 ‘The males then
eatered a non-exposure recovery period lasiing approximately five weeks.-
Exposmoffunaleseontnwdthmcghthemahngmmalmdﬂuwghgemuon :
andlactauon\muldndaypnortonemksy,exceptﬂ:atemm T
dxsconunuedﬁomgwtanonday2lt!noughlactauonday4 : :

: MlF.femalesmaLowedwdehvenndmthmwpstommganWmn
day 21. F.femnleawhxehmhdtodehvammopmdonpm-mmdlyzs
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(bealth and safety data regorting). T
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Dow Coming.

Dow Corning will inform EPA of any pertinent information that may be
deveioped concerning this inaterial.

If you have any questions concerning this study, please contact me at the ad‘ksss
provided herein. If you requirs further general information regarding thi

submissicn, piease contact Dr. Rhys G. Danieis, Regulatory Lcmphance
Specialist, Regulatory Compliance Department, at 517-496-4222 or at the address
provided herein.

Sincerely,

QNN __—

Ammcm ice President and Corporate Director
Health and Environmental Sciences
(517) 4964057
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An Inhalation Range-Finding Reproductive Toxicity
: f : vy

COMPLIANCE STATEMENT

This study, designated WIL-51042, was conducted in compliance with the Good
Laboratory Practicc Regulations for Nonclinical Laboratory Studies of the United States
Food and Drug Administration (21 CFR Part 58) and Environmenta! Protection Agency
(40 CFR Parts 160 and 792) and the Standard Operating Procedures of WIL Research
Laboratories, Inc. The study was conducted in accordance with the protocol as approved
by the Sponsor, cxcept as indicated in Appendix G.

R
F. Bolson, Ph.D. - T pate
Study Dicector
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study.

Groups of male Crl:CD®SD)BR rais (N=22) were cxposad to test article six
houn&ilyfor;thst?ﬂeomewﬁvethyspﬁormmaﬁng. Target test article
concentrations were 70, 300, 500, and 700 ppm; the actual mean measured
exposure concentrations were 71, 300, 492, and 694 ppm, respectively. A coatrol
deWwWhMﬁrm;m&ema
mmcwmsmmmm&missmdymmexpooedmm
article, hntmeupoaadtoﬁhuedurmhwrsdzilv.of 2t Jeast 21 consecutive
(hyspnornom Aﬁm(bmhbusmmwﬁkaedm)for_

,m&mww&emm Exposure of the maics

eusedatheadoflhdrmpemd.m:tofd\efemaksmﬁhedm
Wmmmmayzo All animals were observed |

‘mdlyfotmmb&m Bodywughmmo:dedweﬂyfor
| m“wnmmmmmmmadmm
~ days0,7, 10,14 uﬂmuwellsonm&plnd4 Food consumptica
Vwmmﬁrwmmahwmm during gestatica, and

dminghcamu Al&fmhmalhwedmdrhmnﬂmﬂurmm
Inctation day 4. Ihemmm&dunsmucmpsndfoﬂowmmmpmof
meF.pnpnecmpues. F,femakswhchfailedmdahmmnampuedu.
Mmhyﬁ’*mﬂwwﬁaysmmmm
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(no evidence of mating). The surviving F, males were necropsied after the
breeding period (week 12; 10/group) or just prior to necropsy of the F, fcziales
(weeks 15-16; all remaining animals). The males that were necropsied during
week 12 were exposed to D4 until one or two days prior to necropsy, whereas the
males necropsied during week 16 had a one-month non-exposure period prior to
necropsy. SeleaedorgansfrmnaﬂFomaleswereweighedatmescM:!ad
necropsies. For the F, males that were necropsied following completicn of
mating, selected tissues were examined microscopicalty (all groups), sperm
motility was measured (all groups), and sperm morphology was evaluated (control,
500, and 700 ppm groups).
Onemaleinthc700l0ppmexposuregmupdiedonmldyday97; This death
was due to renal inflammation with septicemia, and was nos attributed to the tost
article. Onefemaleinme700/0ppmexpos»mgrwpwas euthanized ir; eorremis
by order of the Study Director on lactation day 1 (study day 95). The
moﬁbundityofthisfmlewasnotﬂuunan-mh:edsincethcfomakswerew
exposed to the test article. Allotheranimalsmrvivedwthcschedulednecmpsws.
Treatmeant-related clinical signs noted in the 700/0 ppm zroup males cne hour
following exposure included red material around the nose. Increazed numbers of
ejamhmrypl“ngswa:eep!&ﬁ;_vxdby&:eabsmaﬂu‘“w‘ﬁfegﬁa@, primiarily
during the daily exposure period. This increase was exposure-related and became
evident approximately two weeks after treatment initiated. Plug production then
continuedthmughwtthemnainderofthemdy. The significance of this clinical
Reproductive parameters (days between pairing and coitus, mating indices,
fertility indices, and duration of gesiation and parturition) were not adversely
affected by exposure to the test article at any exposure level. Fertility and maticg
indices were 90.9% or higher in ail exposure groups, including the controi group.
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e  conmumpion, evduuasg/mnvaymykg/day,mumﬂmt:yw

tlnmghmtmesmdy
Attheschemledneunpsuofthcpomles noexpome-mhmdmunﬂ
ﬁndmg:werenmd Nouuunemmhbdﬁndmgswuemdatinmmw
mmmofnmcolbmddumgmempsymedumlyfodowug
completica of the breeding period (week 12 necropsy of F, males). Sperm
moﬁlitym'uuﬂ'emdbymmﬂnmalﬁclemmy}mﬁm.
SpermmoxphologyintheSOOlOand?OO/Oppmgxwpsmcompunblemthe
control group; this parameter was not evaluated in the 70/0 and 300/0 ppm
groups, Munabnhmandwhﬁveﬁver,kidney,mdmymidghndweighm
mmmmoMmmmumeweeknmmy. Mean absolute
andmhﬁveﬁvuweighsmdsoincmndinthemmgmmlunﬂc

' week 12 necropsy. No effects on organ weight data were noted at the week 16

WW,MM&MhM,my,MWM
wdmmdamewe&lzmwmmsﬁle.
Sﬁ&,ﬁﬁaﬂyﬁgﬂhﬁ%hmm@(lg&n&g}m
noter! in ths 700/0 ppm group on PND 0 and daring the birth to PND 4 interval,
HBowever, mmdmmofmmmmwwun
fauthuthedeuusasmpmrnymemmhmmwm
of dead pups on PND 0. Munmbudywaghsmthem()ppmmon
PND 1 and 4 were statistically significantly decreased compared to the concurreat
control group, but were within the ranges of values in the WIL historical control
data. Me-nlivemur_siunndmsexiﬁoswmnmffemdbycmum
concentrations iested. Nouuunent-relmdcliﬁm!siguswmmh&epwx
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at any exposure ievel. At the scheduled necropsy of pups on PND 4 and the
necropsies of pups that were found dead, no exposure-related findings wers noted.

In coaclusion, parental toxicity (males) was exhibited 2t an exposure level of
700/0 ppm by clinical signs and apparently reversible increases in liver, kidney,
and thyroid gland weights. Slight parertal toxicity was also observed at the
500/0 ppm concentration by apparently reversible increases in liver weighis. No
parental toxicity was apparent at concentrations of 70/0 and 300/ pom. No
adverse effects on F, pups were observed at exposure leveis of 70/G and
300/0 ppm. At the 700/0 ppm exposure level, reduced pup survival (statisticaily
insignificant) and reduced pup body weights (statistically significant) were
observed during the postnatal period. However, interpretation of the sigrificance
of these findings is confounded by the facts that 1) the reduced pup survivai was
pﬁmaﬁlyduetotwoﬁttemwi&hincmsedPNDOmemlity,andZ)u‘aepup
weights were within the range of the WIL historical control data.

18 of 1174
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The purposes of this study were:
| 1) © identify adverse reproductive effects (if any) that might occur
' followingwhobbodyvaporinhhﬁmeipommofmlenistom:
and
Z)Npmvidedxuuwfulforasﬁﬂinginﬂ:esebcﬁonofmm
coneenulﬁonsforadeﬁniﬁvetwo-gmﬁonrqmducﬁvemxidty

study.
Mmuteofldminimﬁonmwhobbodyinhhﬁmsimemisisapownﬁal
route of exposure for humans. A 70-day pre-mating exposure regimen was used
inthissmdywanowexposumovermeuﬁrespemmiccyclebefommaﬁng.
MMypmﬁngexrmismmmdedbyﬁmePAdnﬁ
guidelines for reproduction studies'. The animal model, the Crl: CD®(SD}ER rat,
is recognized as appropriate for reproduction stadies’ and was selected based on

ﬂwavﬁhﬁﬁtyvofﬁmhlmmn(wﬁ,ﬂmmd’a
pmvenmacepﬁbﬂiyw&eeﬂ'mofdwdopmenmmdmpmducﬁvem.
mﬁgmmmem)msteQusehismm
vapor concentration of D4 that can be reliably produced without aerosol

L e —
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WM.  STUDY DESIGN

22 male rats (F,) per group 22 female rats (F,) per grup

I ]
|

F, gereration exposed daily
for 70 days (males) or 21 days (females)
prior to mating (1:1 basis)

F, males cxposed daily throughout
the mating phase; F, females
exposed daily throughotit raaiing
md;ggcmionplnmnnﬁljgmﬁondaym

F, body weights and food consumption
recorded at appropriate intervals; deiailed
physical examinaticns conducted weekly

10 F, males per group necropsied foliowing
the breeding pericd; selecied organs weighed:
selected tissuzes examired microscopically;

- lnations (motility and
epididymal sperm; left testis and epididymis
frozea for possible future evaluation
of sperm production rae

I

All F; femaies
allowed to deiiver
]
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F, pups necropsied on PND 4

Remaining F, males per group
mopuedjustpnormnecmpsyof
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IV. EXPERIMENTAL PROCEDURES
A. STUDY SCHEDULE
Study Initiation Date: September 18, 1995
F, Male Exposures: September 19 - December 12, 1995
F, Breeding: November 27 - December 12, 1995
F, Male Week 12 Necropsies: December 13-14, 1995
Necropsy of F, pups: December 23, 1995 - January 4, 1956

F, Male Week 16 Pecovery
Necropsies: January 8-10, 1956

Scheduled ¥, Female Necropsies:  january 12, 1996

Experimental Tenmination
(Last day of test article purity
detcrminations): June 16, 1997

At the request of the Sponsor, Dr. Joseph F. Holson served as Study
Dimctcront!ﬁssmdyduetohisexpctﬁsinmprod\mivctoxiw!ogy.
Dr. Holson is the President, Director of WIL Research Laboraiciies, fac.

Due to spacing constraints, the study title on the report tables was limited
to "Inhslaiion RF Reproductive Toxicity Study of D4 in Male Rats.”

B. TEST AND CONTRCL ARTICLES
1. JEST ARTICLE SYNTHESIS
The test article was synthesiced by Dow Coming Corporation

(Carrollton, Kentucky) in August, 1994. The methods used in the

synthes:s of the test azticle are snmmarized in the Material Hocumentation

Management System document for the test srticie. A copy of this

document is included in the study recorcs maintzined by the Spogsor for

this study.

22 of 1174




rnuwcmmm AMW uwao 1994 as

~Adeslification..
Dow Corning 244 Fleid 3 Drums
Lot L1L084732 Total gross weight: colorless
(Drum £1-008, #2-009, 649€50.0 g
13-010) Drum #1: 2128500;'

Net. Wt. 430 Ib. Drum #2: 225100.0 g*
(195.0Kg) Drum #3: 211900.0 g*

Avoid freezing
Caution - combustible

'-'l‘llisdlmmnadfotmahod
-md:tmmundfmmdmmmm

exposures.
‘= mm:nwuundformdmm.

Reteation and residual samples of the test article were analyzed
for purity by the Analytical Cheenistry Department 2t WIL Rescarch
Laboratories, Inc. m«mmcﬂmumm ;
are prescated in:Appeadix A. This study was conducted concurmatly
mmndym&mh&uuwﬁr&m
Sponsor (WIL-51041%); therefore, reforences to WIL-5104! appear in
Appendix A of this study. The ter® article purity was deterimind i be
at keast 99.59% D4. The test article was stable whea stored at room
wmperature. Ruervelos 2.7 mmgmmam
test article were taken from the firg, second, and third m
mw.moms 1994, wns.lm.m )
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samples of the test article were taken (9.26 g, 12.88 g, and 12.39 g for
the first, second, and third drums, respectively). The reteation and
residual samples are stored in ihe Archives at WIL Research
Laboratories, Inc., 1407 George Roed, Ashland, Ohio 44805-92§i.
The test article has not been returned to the Sponsor, as it is being used
on additional studies for this Sponsor.
TEST ATMOSPHERE MONITORING

Exposure concentrations within sach chamber were measured 8-10
times (approximately every 30 minutes) during each daily exposure
pericd by a validated gas chromatcgraphic method. At least ore
standard was analyzed each day prior 10 exposure to confum gis
chromatographic calibration. Chamber ventilation rate, negative
pressure, temperature, relative humidity, and oxygen content within the
chambers were moeitcred continuously and were  recorded
approximately every 30 minutcs. Ncominal chamber coacentration wes
deiermined daily for cach chamber by weighing the amount of iest
articie used during atmosphare gemeration, converting this mass to
volume using standard gas laws, and dividing this test article volume
by iisc iotai voiume of air dispiaced througii the chamber during the
exposure. Towl air volume was caicnlated by multiplying mean
charaber veatilation rate (in liters per minuze) by the exposure duration
{in minuies), including the ventilation flow throug: the chamber and
the compressed air flow thwough the J-tube. Test atmorpiere
homogeneity was validued during method development prior to the
initiation of exposures. The methodology and results of these anxlyse:
ars presented in Appendix B.
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,expondinaZOcuhcmuerdlmhu wuhlhefollowmgexcqm
Sevuﬂmﬂmmhmmadmﬁkuwmmaosm
melmnbummgdleﬁmfmdaysoﬂhemuiy The use of
chmbmofdlﬂ'eleumwamuhofmeconsminnmme
exposure room; however, all D4-treated animals were exposed in 1.0
cubic meter chambers. mmmmmm
wndnmasmﬂowsofappmmmlyl:mﬂmchmperm
euamganldaqumoxygencemofw%onboveandmwedv
distributed exposure atmosphere. Tth.mmwueexpondmh
'teamaq)haeforchﬂyﬁ-houremm(s-venchysaw&)fon

mmmdmdaysmwmandmmmmhmmdef,, ,
the breeding period. mr.fnahsmmudmchn fiktered air -

hmmm(mmamm.mazr
dnyspmnomdumdmmge -ation day 20. The

eoumlmmmdtoehn andermf,— ~

Malnh-mdf«bmmudn&eumnb(m:
&amapﬁoeof&a&sof&emm ‘The raiz were removed
»rﬁu&drh-amnmﬁnﬂmtmum
mmmumwnmwm&ru
Ghrmpamd. The asimals were roturmed %0 their home
elpsfolbwiuw Instromentation was set ©0 maintain the »
wmummm:mmw'cm; ,




relative bumidity between appraximately 30% and 70%. Expocure
mmmmmmws. ‘ 4
Inoxderlominﬁn'muypmeaﬁa!mieﬁonmrﬁu&nm
posmonmgwnhmmechmber,memlsweremdammdm
avﬁkblecngemkposiﬁmwithinthecbamberonadﬁiyimis
mmgimthemidy,inmwithtbemmf;)ﬂaﬁng
procedures at WIL Research Laboratories, Inc.
'hefolbﬁngdhmmpmtsthemdygmpassigm

Exposure
Leve!  Number of Animals

Group
~Mumber, Grovp ciame Tew Substapcs e, Male, Female

1
2
3
4
5

1.

Controi Filtered Air 0 22 22

Low Dose D4 70 2 22
Intermediate Dose-1 D4 300 2 2
Intermediate Dose-2 D4 500 2 2
High Dose D4 700 2 22

mfmhsinaugroupswﬂaexpoaedmﬁim&rmdwemm
exposed to test article.

C. E.GENSRATION

mmmm

One hundred twenty-five maie and one hundred iweaty-five female
virgin Sprague-Davicy Cri:CD®BR jats were received from Caarles
River Livorazories, Inc., Portage, Mickigan, on Septsmber 7 and
October 26, 1995, respectively. The males wers 31 days oid and the
femaieswmndqysoldwmiﬁ Echménniwasexmimdby
amﬁmmmwm,mmmmmwmmny
we&ghedcoSeptemm&mectoberl? 1995, respectively. All
mm&wmumqﬂy&mﬁﬁbvaLmeQQ@hm@
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All animals were ~ainiained by the animal busbandry staff in sccordance
with the National Institutes of Health “"Guids for the Care and Use of
Laborstory Animals™. The anima' facilities &t WIL Research
Laboratories, inc. are accredited by tie American Associstion for
Accreditation of Laboratory Animal Care (AAALAC).

ANKIN

Chow® #5002, in meal forn; the lot numbers used were recorded. The
dict used at WIL Research Laboratories, Inc. is a certified feed with
appropriate analyses performed and provided by the manufacturer.
Municipalwatersupplyingdnefacﬂityissampledandam!yudfor
contaminaats according tc WIL Standard Operating Procedures. The
results of these anulyses are maintained at WIL Research Laboraocies,
Inc. Contaminants were not presen: in feed or water at levels which

wouldmmwlhﬂnobgeamofﬂmm Drivking water,
delivered by an automatic waiering system, and the basal diet were
study, with the following exception. Food and water were withhald

rocm. Cnﬁ:ﬂswmﬂbmﬁhﬁamdn'iﬁ'?
mtzﬁmammmwsmm& Room
Wmmmmymmmmm&ﬂj(mmm
mmmammymmsxﬁymwﬁa
following exception. Roown teoapeenivie and relative hamidily wore
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~and 13% were recorded on December 10, 1995 and January 4, 1996,
Wy)dmﬁemdypuiod. Devnﬁomfmmlhcuhmdhy
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
vaits were set to provide approximately 10 to 15 fresh air changes per
hour. The light cycle was extended by 35 minutes on December 2,
1995, ﬁmmmmofthewpaiodmﬂi:day. This
cventhdnoadm:edfectonthemomeofﬁemdy

nmmammmmamhm
were w@ed md examined in detail for physical aboormalities.
mmnummmmuﬁqwm@w
requirements were selocted for use in the computer ranrdomization
 procedure. mmmmmmmmm[
mmmﬂanwmmhwn.mmhgy
Data Managoment System (WTDMS™). A printout containing the asimal
mwmm and individual group assipnment
mMMmmmenaM
design. mmhmmwmwmn&
peintout. 'lhemlesmuﬁpedmfmruuﬁehupmmi
and one coatro! group of 22 nimais cach. The fomales were assignd
nﬁwwrm:azzmkmh(mmww
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was dedicated to each of the control and! trezed male groups for the 1:7
mating process). At randomization (one day prior to exposure initiation),
ﬂnmalesm&daysoldmdbodyweiglumgedfmmlé()gwm
g Mfmﬂswem&daysoldandbodyweightsmgedﬁomzmg
to 311 £ at initiation of exposure (wesk 7). One of the femal<s and most
of the males were not within the protocol-specified weight ranges (200-
300 g for males and 200-310 g for females). It was necessary io include
these animals to allow for the placement of enough male and fermale vats
on the study. Munbodyweightswmcompambleacmﬁsaﬂexpo&m
groups at the stari of the study, and the low-body-weight males were
approximately oqualiy disaributed across all exposure groups. The
original protocol-specified body weight range at initiation of exposures
for femaies (200-200 g) was expanded to 200-310 g to aliow for
nndominﬁonofamfﬁciunnumbereffanﬂeshasedonbody weights.

6. OBSERVATIONS

a. i v,
The animals were cbserved twice daily for appearance, bebavior,
moribundity, ané mortality. Detuiled physical examirations weze
mﬂaﬂw&ﬂymghwtﬂwmdypeﬁodfortbemhsmd
females. Maies and females were also observed for phaxmacoto:dic
signsdméngexposmandwithhappmximatelymmm
completion of exposure. No significant observations wese noted in
msofeiﬂaersexdnrin,gﬁ:ecxpomuepﬂicd;duefme; no tshle
summarizing these data is included in this repoct.  The coafiguruiion
ofﬂnagwandﬂmlwﬁoaef&eshmtmwindewsm
observations during exposure for some animals. All significant
clirical findings were note¢ at the posi-exposure observations. The
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and the preseace of any urusual or abuormal bebaviors and any
repetitive actions (stereotypics). Particular attention was given tothe
Ppreseace or absence of ejaculatory plugs. Remales which delivered

hdivlhln.mlebodywighsmmdedmawauy
mmmumawmmm

,memmmmmm
‘puiod. Cm'aﬂybdymcm;esmw

wmwxwm

Individaal F, female body weights were recorded oa a weekly

,mmmumwmmﬂuu&u
..mmma—mmm Mess body

WMMhuﬂﬂmm Mean body weight
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body weight changes werc calculated for each corresponding
gestation or lactation interval and for gestation days 0-2C.

When body weights were unavailabie for a given interval, the
appropriate interval was footnoted as "NA" (Not Applicabie) on the
individual tables.

FQOOD CONSUMPTION

Individual F, male and female food consumption w.5 measured
weekly until the initiation of the mating period. Food intake was rot
recorded during the mating period. Once evidence of mating was
observed. individual femiale foocd consumption was measured on
gestation days 0, 7. 1C, 14, and 20, and on lactztion days 1 and 4.
Maic food consumption was recorded weekly uniii euthanization.
Food intake was calculated as g/animal/day and g/kgiday for the
corresponding body weight change intervals.

When food coasumpiion could not be measured for a given
interval (due to spiilage, weighing error, obvious erroneous value,
breeding period, etc.), the appropriate interval was footnoted as
"NA" (Not Applicable) on the individual tables.  Apparcsi
discrepancies in the number of animais per group on summary food
consumption tables arc due to umavailable food intaks values for
individua! females at given intervals.

7. BREEDING PROCEDURES
Before pairing ca November 27, 1995 waie body weights (woek 9)
ranged from 373 g o0 574 g; female boCy weights ra. ged from 226 gto
317 g. The males were apyroximately 16 wesic old, and the fenales
were approximateiy 15 weeks old. Animals were paired on a 1:1 basis
within each exposure group after a minimum of 7 days of SXpesure to
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mmwmmmwwmoﬁ
mmplngmmemcfmmavmm The day
MMMMWWW'M-m&yO. The
animals were scparated, and the female was housed individuaily in a
plastic cage with nesting matzrial. If evidence of mating was not
detect:d aiter 10 days of pairing, the female was placed with snother
male from the same group for an additional five days. The second malks
always hed positive evidence of mating detected with a previous fomale.
If evidence of mating was not apparent afier 15 days, the female was
pinced ia a plastic cage with nesting material.

Pre-coital imtorvals were calculated according to the following
method: Rais paired over a 12-hour dark cycle were coasidered 1o have
been paired for “one” day.
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Mating and fertility indices were calculated as follows:
r'emale Mating
Index (%) = i
Total No. of Females Used for Mating
Male Mating
Index (%) = No. of Males with Evidence of Mating.
Total No. of Maies Used for Mating

Female Fertility
Index (%) = _No. of Females with Confirmed Preguancy
Total No. of Females Used for Mating

Male Fertility
Index (%) = Ne. of Males Siging at Least 1 Litter
Total No. of Males Used for Mating

8. GESTATION AND PARTURITION

All females were allowed o deliver naturaliy and rear their young
to PND 4. During the peviod of expected parturition, the femaies were
observed twice daily for initiztion and completion of parturition and for
signs cf dysiocia. The day on which delivery was judged complete was
designzt>d Iactation day 0. When parterition was judged complete,
litters were sexed and examined for gross maiformations, and the
nwnbers of stillborn and live pups were recorded. Individual geswxion
lengths were calcniated using the date delivery imitiated.

D. E _LITTER DATA

Each Liter was examined daily for survival, and all pup deaths were
recorde. Al pups were individually identified by the application of
taroc markings on the digits (AIMS® Idensification Systems, Piscaisway,
New Jersey 08854) on FND 0. A daily record of liter size was
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stained with Alizarin Red S by 2 method similar to that described by
Dawson’. The carcass was then examined. In addition, the head of pup
no. 43990-17 in the S00/0 ppm group (noted with unilateral
microphthalmia) was preserved in 99% glycerin. : o

and 4; onlymrhbhobmmmw Abunormalities in

nemmdmbehviormm ‘Observations were made - -

nmw&mmnmmwca.a.
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5. CALCULATION OF LITTER PARAMEJERS
Litter parameters v-ere defined as foliows:
Live Litter Size = _Total Visbic Punson PNDO
No. Litters With Visble Pups cn PND 0
Postnatal Survival Betwsen Bisth L (Visble Pups Per Litter on PND 0

and PND O or PND 4
(% Per Litter)

I (Viabie Pups Per Litter
Po<matal Survival for All at End cf Interval N/Viabie Fups
Cther Intervals (% Per Litter) Bor Liter a: Start of iterval N> X &
No. of Litters Psr Group

Where N.= PND 0-1 or 1-4

- PND 4 NECROPSY

On PND 4, all remaining F, pups were euthanized via an intrathoracic
injection of sodium pentobarbital and necropsied. The necropsy included
an examination of the exiernal surface, all orifices, the crapizl cavity, the
external surfaces of the brain and spinal cord, and the thoracic, zbdominsl,
and pelvic cavities including the viscers. Tissues were preserved in 16%
neutral buffered formalin for possible future histopathoiogical evaivation

oniyasMeéms:rybyuwgmssﬁndings.

E. NECROPSY EXAMINATIONS

Acomplﬂcmcmpsywaswnductedonaﬂ?oaninnlssarvivingtow
scheduled necropsies. Ten F, males/grovp were necropsied on December 13-
14, 1995 (week 12), following the compietion of breeding. Ail surviving
remaining ) males were ascropsied during week 16 just pyior to necropsy of
the F, females, instead o foliowing the sciieduied fe:naie ReCTOpRY as spocifisd
in the protocol. This dovistion had 20 apperent effect on the ouicome of the
study. The inales that were necrupsied dering week 12 were exposed to D4
uatil one or two days prior to recropsy, whereas the malss necropsiod daring

r '
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described by Salewski®, withthemllwmxemqﬁm 'l'hmuioﬂhee
females (nos. 43956, 44069, and 44035 in the 300/0, 50070, andm(!pp-
mmﬂy)ﬂhmdmmmhyﬁwmmh"'
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extornal surfaces of the benin and @isel cord, and the Woracic, abdomisal,

and peivic caviios incheding the viscer. At the time of necropey of the F,
males, mm—.mummmummos B
mummh(wum
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Adrenals (2 Pancres '

Bone with marrow (sternum) Peripheral nerve (sciatic)
Brain (forebrain, midbrain, i :
hindbrain) Prepuce
Eyes with optic neive (2) Preputial gland
Gastrointestinal tract Frostate
Salivary gland [submaxillary(2)]
Stomach Seminal vesi-les
Duodenum Skeletal musclé (vastus medialis)
Jejunum Skin
Oevm Spinal cord (cervical, midthorscic.
Cecum and lumbar)
Colon Spieen
Rectum Testes with epididymides*
Hezrt (atria, vemricies, and septum) Thymus (if present)
Kidacys (2 Thyroid gland {both lobes with
Liver (sections of two lobcs) parathyroids, if present (2))
Lungs [incleding bronchi, fixed by Trachea
inflation with fixative (2); Urinary bladde:
Lymph nodes (meseateric and All gross lesion: and inzises
mandibular)

o= mmmandepididymﬁ;werefrmn(aﬁerw&ighing)m
possible fumre evaluaticn of sperm production rate. The right teatis
and epididymis were fixed in Bouin’s solution.

F. SPERMATOGENIC ENDPOINT EVALUATIONS

Mwlymmm,mmwuwc)fmhmh
necmpsiedfoﬂawingtbecompleﬁmofmting(wwk 12) was exposed via 2
veniral mid-line incision. The right testis and epididymis were excised and
weighed separatcly. A incision was made in the distal region of ths vight
cauda epididymis. The eatire right cauda epididymis was then piaced in 40 mi
of Dulbecco’s phosphate buffercd seline (mzintained at aporoximacely 37°C)
with 10 mg/mi Bovine Serutn Albumin. After a ten mmlmxmlbauonperiod.
a sampie was transferred t0 a 100-um cannula for determination ém
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After fixation, wnﬁadnmmmmumbyww
Trimmed specimens were piaced in appropristely labeled and murbered
Cassettes. The fixed tissue samples were processed into paraffin blocks. The
hbehdpanfﬁnblockswmneﬁmdas-sm,mddnpanfﬁnﬁb%m
ofmesecdonedﬁmmphcedmchnghssmicmesﬁdeshhe&m
with the appropriate study, animal, growp, and cassette numbers. Upon:
completion cf staining (AFIP Masual of Histologic Staining Methods®) with
hematoxylin and eosin or with hematoxylin and PAS light green (right testis
and epididymis), covensiips were placed on the slides. Microscopic tissue
evtlnaﬁmswmthenperfomedonmefoilcwingﬁmfmmﬁwﬁmm
diedpﬁorieschedlhdmopsyandthem?omakspermpmm&d
foliowing tie completion of mating:

Adremais Preputial glund

Bnin-hypothalamus Prostate

;-:'"“"-?-7—"“’“\"5“1 Spioer

Testis (right)

Thymus

Fmehﬁﬁa&m,ﬂcfcﬂowﬁtgmslwmiomwmumdmk
Lisi srethology summary tables in addition to grades of “misimal®, “mild”,
"modese”, and "severs®: -







Fp Organ Weigh:s

Fy Gestation Lengths

Numbers of Pups Bom
Numbers of Implantation Sites
Numbess of Unaccounted Sites
Live Litter Sizes

Pup Body Weights

R, Sperin Moxphclozy .
Pup Sexes at Birth (% mrk;zper
litser)

Postnatal Survival

- Kolmogcrov-Smirnov tast?® Histopaihclogical Findings
(one-tailed test)

The original protocoi specified the use of pup-based siatistics (Chi-spuare
test with Yates® correction factori® for the svalussion of postaetel sammoal
Mmmmammmmmmmcm
on Detection of Toxicity to Reproductica for Medicinal Prodects”, Holsen o
ai?, and Nelson and Hoiscn®, the protocol was amended  (Protocot
Ammmzwmmmm%-wmﬁ(m
litter proportions), in which the iitter is the experimental and statistical umis,
For these analyses, the Kruskal-Wallis™ test was used.
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The F, males wers exposed to target test article conceatrations cf 70, 3G0,
500, and 700 ppm. The actual measured mean exposure concenirations wers
71, 300, 492, and 694 ppm, respectively.

B. E, GENERATION
1. CLINICAL OBSERVATIONS AND SURVIVAL

Summary Data: Tabies I, 3, 3A, 3B, 4, §
Individua! Data: Appendices C, D

One inals (no. 421:9) in the 700/0 ppm exposure group died after the
mating interval on study day 97. Clinical findings noied for this aaimal
ondledaypriortodaﬂ!orthedayofdathimiildedhypmcﬁvity,
unkempt appearance, prostration, shallow respiration, hypothermia (bedy
cocl to touch), decreased urination, mucoid feces, soft stool, rod material
around the nose, Clear matting around the mouth, and brown matting oa
the anogeniial area. Based on prior extensive experience with this spacies
and strain of rat at similar exposure leveis of this test article under
esseniially ideatical study cooditions, this death was considered o be
spontanceus in origin. Consequently, this death was not attributed o the
test article. One femaie (no. 44000) in the 700/0 ppm exposure group was
amnizedincuremisbyorderaﬁheSMthmoahcuﬁoadayl

(study day 95). Clinical findings noted for this animali prior w

enthianization included recking, lurching or swaying, hypoaciivity, abseat

righting reflex, prostration, hypothermia, pale extremities and syes,
iabored respiration, shallow respiration, lacrimation, and red maiting cn

44 of 1174




Redmmﬂamndﬂnmmmedmmmalem mcludm;th.
control group. mumdmmmumm
mmmywmwmu—wm Other
cﬁniulsignsinﬂnhmdmmsmmdinﬁeqwﬂyorusinﬂn
frequencies in the control group.

During the F, exposure phase of the study, ejaculatory plugs were ofton
Mm&mmwmﬁmmm
exposure. Plugs were aiso found under the male cages during periods of
noa-exposure; these were lower in number than thooe found following the
expocure interval. These cjaculatory plugs were first noted for the
majority of the animals betwoen September 29 and October 10, 1995

(betweon the eloventh and twenty-sscond days of exposure) and contiswed

t0 be observed through the cod of the exposure per: . The incidence of

'Mphph&umdmwwnhﬁvebtbmﬂ

mawn  Afiassccomle ssseleedde. S80A. A .. .a

ST, XN G SRgnEscalon) Of TanGouly SOIocind
ejaculatory plugs collected betwesn November 2, 1995, and Decessber 10,
lmmbmdmmﬂmm ms-gnﬁmot‘
the ojaculatory plugs is uaknown.
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2. REPRODUCTIVE PERFORMANCE
Summary Data: Table 2
Individual Data: Table 42
Historica! Control Data: Appendices E, F

Reproductive performance was not adversely affected by exposure of
males tc the test article at any exposure concentration. The mean numbers
of days between pairing and cuitus in the 70/0, 300/0, 509/, and 730/0
Ppm groups weie comparable tc the conivol group value. Maie msiing
indices in these same exposure groups were 100.0%, 9C.9%, 100.0%.
100.0%, and 95.5%, respectively, and female mating indices were
i0C.0%, 95.5%, 100.0%, 100.0%, and 106.0%, respectively. Ferility
indices for males and females were 100.0%, 90.9%, 95.5%, 95.5%, and
95.5% in the control, 70/0, 300/0, 500/0, and 700/C ppm Zroups,
respectively. No statistically significant differences were noied.

Males that did not sire a iitter numbered 0, 2, 1, i, and i in ihe
coutrol, 70/0, 300/0, 500/0, and 700/0 ppm groups, respectively. In thess
same respective exposure groups, O, 1, 1, 1, and 1 fernales had evidence
of matitg but did not deliver. Female nos. 44026 asd 44062 in the
7%‘9mgf~w$m€vﬁaﬁofmﬁngw‘ﬂmpairedfor i} days with
male nos. 42130 and 42149, respectively. After being re-paired with maie
nos. 42171 and 42157, respectively, female no. 44026 had evidence of
mating but female no. 44062 did noi. Neither of these femates delivered
lite> and bott were found to be rongravid at the post mornem
examaations. In the 75041 ppm group, two females (nos. 44003 and
44006) had no evidenc> of mating when paired for 16 days with mals aos,
42088 and 42095, respectively, or when re-paired for {ive days with maie
nos. 42100 and 42118, respectively. Bti of thess femaies delivered fitters
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chm;ve&‘l—lhﬂnm 300/0, S00/0, ud10010m
8roups were usially statistically sigaificant (p <0.01). However, thess
changoe wers M in all temed groups anc mo exposre
MmWMMWMMGT ;
and 7-8 were mot attiibeted %0 trestment. In addition, mean body
weight geia in the 3000 ppm group males during week 13-14 was

 increased and sutistically siguificent (p<0.05). However, similar
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 growp males, tramsiont raductions i woan body weights (week 7) and

* body weight gains (wesks 2-3 and 11-12) were satistically sigificamt
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Mear. weekly body weigiis and body weight gains in the females
were similar across al! study groups.  The oaly stauistically significant
difference from the control group was an increased (p <G.05) mean -
body weight gain in the 300/0 ppm group females during week 7-8
i.e., after approximately one week of exposure to filiered air).
Because of the transient nature of ihis increased body weight gain, and
because the females were not exposed to test article, this finding was
deemed to have nc relevance to the study ontcome.

GESTATION
Summary Data: Tzbles 8, S

Individual Data: Tables 435, 46
Mean body weights and body weight gains during gestation were
comparable among ail female stedy groups. Mo siatissically significant

differences were observed.
LACTATION
Summary Data: Tables 10, i!
Individual Data: Tables 47, 48
Mean body weighits and body weight gains during lactation were
comparshle among all female study groups. No statistically significant
differences were observed.
4. FOOD CONSUMPTION
a. WEEKLY
Summarzy Data: Tables 12, 13
Individugl Data: Tables 49, SO
Food consumption, evaluated as g/animal/day ard g/kg/day, in the
70/G, 300/0, 500/0, and 700/0 ppr: group males was unaffected by
exposure to the test articie. During weeks 1-2 throvgh 6-7, mead
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and statistically siguaificant (p<0.01 or p<0.05) during weeks 2-3,

3-4 MM«MyimmmmﬁMysmlﬁum(p<G.0!
or p<0.05) during weeks 7-8, 9-10, 12-13, and 13-14. No other
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Individual Data: Tables 51, 52
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Historical Control Data: Appendices E, F
The mean duration of gestatior was comparable in all groups. No
statistically significant differences were observed.
C. E. LITTER DATA
1. END O LITTER DATA AND POSTNATAL SURVIVAL
Summary Data: Tabie i9
Individuai Data: Tables 56, 57 :

The mean numbers of pups bom per litter, live litter sizes on PND 0,
and pup sex ratios (percentages of males per litter at birth) were unzffected
by exposure of F, males to test article ir all groups. Differences between
the conirol and exposed gioups were slight and were not staiisticaily

The numbers of pups found dead on PND O were 2, 3, 2, 8, and 17 in
the control, 70/0, 300/0, 500/0, and 700/0 ppm groups, respectively.
When initially analyzed using pup-based atatistics, the increase st 700/0
ppm was statistically significant (9<0.0i). However, these pup-besod
statistics wese determined 1o be izsppropriate’'***, The findings from the
pup-based statistical analysis arc aGt presented in this veport; W,
they are inciuded in the mw data maimtsined at WIL Rescorch
Laboratories, Inc. for this stady. Upon agphication of the approprisie
litter-based statistics, asmwmnmmmmmwpﬁ
litter) was not statistically significantly affected by exposure of the K,
malestomaﬁcleatmyexpommicvelﬁumbiﬁhmm@m»é
1, PND 1 to 4, and birth to PND 4. Pup survival in the 700/C ppsn
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Individual Data: mnessssvss 59
Pups which were found dead (PND 0-4) vombered 4, 4, 5, 9, and 20
hmmmmmmmmmm
laaddinon mthuemms 4,5,0, ndSm nqxaivdy;
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. groups, with the following exception. Thirkeen paps from litier 0, 44000
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At the accropsy of the pups that were found dead, 00 trestment-relaced
findings were noted in anicsals in the 70/0, 300/0, S00/0, and T00/0 ppus
groups. With the exception of the preseace or absenee of milk in the
stomach, remarkabic internal findings were as follows. Onepup(ao
44000-05) in the 700/0 ppm group had a right renal papilla that was not
developed. Anothcr pup (no. 44023-02) in thiz group had dark red
contents in the stomach, duodenum, and jejunum.

BUP BODY{ WEIGHTS

Summary Data: Table 23

Individual Data: Tables 61, 62

Historical Centrol Data: Appendices E, F

Mean pup weignts on PND | were 7.4, 7.1, 7.1, 7.2, and 6.5 grams
in the control, 70/0, 306/C, 500/0, and 70/0 ppm groups, respectively.
In the same respective exposure groups, mean pup weighis or PND 4 were
10.6, 10.0, 10.0, 10.6, and 9.7 grams, respectively. The riccreases in the
700/0 ppm groud on PMD ! and 4 reiative 0 the conirol group valuos
were sutistically significant (p<0.01 and p<(.05, respectively).
However, interpretation of the sigaificance of these weight differcaces wes
confourded by the fact that the values observed in the 700/0 ppm group
for both days were within the ranges of vaivss noted i the WEL historical
control data. The WII. reproductive kistorcal contvol Jata base cousists
of data from 25 individual data sots generrsad between 1982 and 1994. No
other statistically signiﬂumdiﬁemsbuwmdnmdawm
groups wer noted. ‘
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necmpdedlat) mum.ngofl’.faubmr d routise
dﬂemmmofdnplmorm&mﬂkmthemh(m
bywn.sonnm4mummumtoﬁnmof
this study, mwbwhonlypa@emnlanmlsmexpoedmthcmm.—
Furthermore, in a similar study with this test article, in which both F,
males and F, females were directly exposed to D4 (WIL-51039'%), the
reverse trend was exhibited. Both control groups in that study nad severs!
pnpswithoutmilkinﬂnesiomachatPND4,whausinthe700ppmng
there were no pups with an absence of milk in the stomach at PND 4.
Thercfore, this finding in the preseat study was interpreted to be an astifact
of the study design, and was not related to exposure of the ¥, males to D4.
D. NECROPSY EXAMINATIONS
1. E, UNSCHEDULED DEATHS
Summary Data: Table 24
Individual Datz: Table 63
Onema!e(no.alw)inthcmcppmexpmregmapdizdmm
day 97. Iniernal findings noted at the post morten examination of this
animal included kidueys with dilated pelves, calculi, and mustiple white
areas, a distended wrinary biadder with dark green contents, muitiple
calculi, and reddened mucosa, 1 distcnded ureter, and reddensd and
enlarged iliac lymph nodes. Ounc female (no. 44000) in the 700/C ppm
group was euthanized in extremis on lactation day 1 {sudy day 95). The
moribundity of this female was nct neatment-related since the fernales
were not exposed io the test article. Mrmmwmmafmﬁmmd
forﬂasumﬂnt&mrmmmmmwmw
dark red conteats in the siomach, pmmwm‘chmm:ndchu
fiudconwmsmﬂleahdemmlmdﬂbmacavm
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all study groups. No statistically significant differences fivin the control
Suiimary Data: Table 29
Individuai Data: Table 48

At the week 12 necropsy of F, males, no treaiment-iclated findirgs
were noted at a2ny exposure level. Two males in each of the control, 70/C,
anrd 500/0 ppm groups had reddened and/or eniarged mandibular lymph
nodes. One male (no. 42098) in the conrrol group had dilated repai pelves
and enlarged renal iyiaph nodes. Male no. 4213C in the 70/0 ppe: group
had a small lef: epididymis, a reddened Peyer’s psich in the coloa, and an
edematous left testis. Apother animal (n0. 42102) in the 70/0 ppm group
had a smzll Jeft epididymis, a soft left testis, and an enlarged righs testis.
Male no. 42060 in the 70/0 ppm group hiad a dilated rena! pelvis 2nd &
distended ureter. Ia the 700'C ppm group, male no. 42070 had &
depressed area in oac kidney. Al other males were interaally
unremarkable at the wesk 12 necropey.

ES - WE

Table 69

At the weel. 1€ recovery necropsy of the F, males, oo trostment-relased
findings were aoted at any exposure level. Two, two, one, three, and twe
males in the comtrol, 70/0, 300/0, S0G/0, snd 700/0 ppm groups,
respectively, bad reddened and/or enlarged mandibwalar !ymph nodes. Two
males in the coatrol group had reddened aud eniarged mediastinal lymph
nodes. Ouve male (no. 42174) in the controi group had yollow salivary
glands ard a gresn ampuilery gland. Male no. 42136 in the 700 ppm
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statistically significant at p<0.0} or p<0.05. Mean absolute and relstive
(to firal body ‘and brain weights) kidney and thyroid weights in ke
700/0 ppm group males were also increased (by 21-26% and 29-40%,
respectively) relative to the contro! group values; the Cifferences were
generally statistically significant at p<(.01 or p<0.05.

No other exposurz-related effects on organ weight data were noted st
the week 12 necropsy of F, males. Meaa kidrey weight relative to final
body weight in the S5G0/0 ppm group males was increased (significant at
P <0.05) in compariscz to the coatrol group value Eowever, the mean
absolute kidney weight and kideey weight relative to brain weight in the
500/0 ppm group were unaffecied, and all values were companable 1o the
vaites noted for the 70/0 and 300/C ppm groups; therefore, no adverse
effect on the kidney was apparent in the 500/ pom group. No othor
organ weight differences between the contiol and trested groups were
Statistically significant.

- EoMALES - WEEK 16 RECOVERY NECROPSY
Suramary Data: Tables 32, 34, 36
Individual Data: Tables 71, 73, 75

No effect of the test article was noted on me2n absolute or relative
organ weights in the 7G/0, 300/0, 500/0, azd 700/0 ppin group msies at
the scheduled week 16 recovery necropsy. Mean absolute brain weights
in the 300/0, 500/0, and 700/C ppm groups were lower than the comtroi
group value (statistically significont at p <0.05). However, the differeaces
were slight (5-6%), no clear axposure-relaticaship was observed, and meon
brain weights relative to final body weights in these roups were
comparable to the coutrc! group values; therefore, these slight reductions
in mean sheolute braia weiglts ware not attributed to treatment. Meaa lef _
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No microscopic examination mlcondnued' ndia ‘udblweek' 16 (recovery; )
mopsybecnusem!tsoftheweeku(mofem)
MICToscopic examination were unremarkable.
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- Director on Iactation day 1 (sudy day 95). MWMW”“,
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groups were comparable 1o the control group values; this parameter was not
[ evaluated for the 70/C and 300/C ppm groups. Mean absoluts and relative liver,
kidney, and thyroid gland weights were increased in the 700/0 ppm grovp maies
| at the week 12 necropsy. Mean absolute and relative liver weights were also
' increased in the 500/0 ppm group males at the week 12 necropsy. No adverse
l effects on organ weight data were noted at the week 16 recovery necropsy,
indicating that the increases in liver, kidney, and thyroid gland weights noted at
; the week 12 necropsy were reversible.
Slight, statistically insignificant reductions in pup survival (% per litter) were
[ noted in the 700/0 ppm group on PND 0 ard during the birth o FND 4 interval.
However, interpretation of the significance of ¢his finding was confounded by the
fact that the decreases were primarily due to orly two litters with increased PND 0
mortality. Mean pup body weights in the 700/0 ppm group on PND 1 and 4 were
statistically significantly decreased compared to the concurrent controi group, but
were within the ranges of values in the WIL historical control data. Mean lLive
litter sizes and pup sex ratios were unaffecied by exposure of F, males at all
concentrations tested. No adverse clinical signs were noted in the pups at any
EXPOSUrE iEvei. Al iie sciieduicd DECTOPSy Of pups O FIND 4 and ai ihc nccropsics
of pups that were found dead, no exposure-related findings were noted.

In conclusion, pareatal toxicity (males) was exhibited at an exposure level of
700/0 ppm by clinical signs and reversible increases in liver, kidney, and thyroid
gland weights. Slight parental toxicity was also observed at the 500/0 ppm
concentration by reversible increases in liver weights. No parental toxicity was
evident at concentrations of 70/0 and 3C7/0 ppm. No adverse effzcts on F; pups
were observed at exposure levels of 70/0 and 300/0 ppm. At the 700/G ppm
exposure level, reduced pup survival (statistically insignificant) and reduced pup
body weights (statistically significant) were observed during the postnatal period.
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