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,,fAcutc: Inhalatnon Toxicity o\‘ p-Ethyltoluene (PET) (OPTS~42034)

In Vivo Hepatocyte Unscheduled DNA Synthesis Assay (EPNOTS Document
9878214711) :

ThlneenWeekGavageAdnhlstmiondfPETtoRats(EPNOTS Document
#87821471 2)

: M31oo-79 Pilot Teratology Test in Rats (MCTR-310-79)
Findings are summadzed below

Forty abino rats (S5M, SFIgroup) (M791-7a) were given PET neat by gavage in a single dose of

3,000, 4,000, 5,000 and 6,000 mg/kg. Rats were observed at least daily for fourteen days post-
dosing. Acute oral LDsg is 4,850 mg/kg. Ataxia was observed in some animals at some time in all dose
groups throughout the study and intermittent tonic convulsions were observed in non-moribund rats

given 5,000 mg/kg.




In the acute inhalation test (511-79) nitrogen was bubbled through the liquid io produce vapors for

- 1w0- G-hour-exposures (511-79). - One exposure was 10 a vapor concentration (determined by IR) of -

~3,900 ppm (~19.4 mg/L). There were tremors, lack of coordination and othe. signs during
exposwe and a "lack of support in the limbs" of 8/9 rats for 3 subsequent days. A separaie exposure 10
1,960 ppm (9.8 mg/L) also resulted in tremors, lack of coordination, and lack of imb support during
exposure. Only rales and some signs of imitation persisted after exposure. Tremors and other signs of
effects on the nervous system were observed only transiently and only at very high concentrations.

Rats were given neat PET in a single dose (20732), orally by gavage at concentrations of 0.5, 0.75,
1.0, 1.25 and 1.7 g/kg. Two hours later, hepatocytes were isolated and allowed to repair any DNA
damage in the presence of tritiated thymidine. Results of analysis indicate that PET produced
reportable primary DNA damage in rat hepatocytes over a narrow range of doses.

Fischer 344 rats (20M, 20F/group) (10701) were given PET in comn oil orally by gavage daily for
13 weeks at doses of 0, 100, 300 and 900 mg/kg/day. Dose related mortality was observed in 300,
900 mg/kg/day dose groups for both sexes. Lower body weight gains and body weight depression were
noted for mid and high dose males with similar alteration of female body weights during the first four
weeks. Liver weights were increased for both sexes at 300 and 900 mg/kg/day. Dose related
- reductions in absolute and relative testes/epididymides weights were observed for mid and high dose
males. Microscopically, high dose males showed testicular atrophy and hypospermatogenesis of testes,
and hypospermia or aspermia of the epididymides. No microscopic indications of atrophy were reported
in mid dose rats, and low dose rats appeared normal.

Pregnant rats were given PET neat in a single daily dose by gavage (M3100) from day 6 through 19 of
gestation at doses of 0, 100, 300, 750, 1,500 and 3,000 mg/kg/day. Control rats received distilled
water. All rats at 3,000, 4 at 1,500 and 1 at 750 mg/kg/day died prior to Cesarean section.
Decreases in mean maternal body weight gain was observed in all surviving dose groups. An increase in
mean number of late resorptions was observed at the 100 mg/kg/day level. Increases in early
resorptions at 100, 300, 750 and 1,500 mg/kg/day with corresponding increase in mean post-
implantation loss were also observed.

No confidentiality claim is being made for this submission.
Sincerely,
i
C R 2o
C. R. Magkerer, Ph

Director;” Environmental and
Healtryéciences Laboratory
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1I. 'é!!OPSIS

Pfegnaat Charles River COBS® CD® rats were used in this pilot
study to determine dosage levels of Samplc 01038003 for a teratology
study. Dosage levels of 100, 300, 750, 1500 and 3000 mg/kg/day were
administered orally by gavage as a single daily dose on days 6 through

19 of gestation, at volumes of 0.116, 0.349, 0.872, 1.744 and 3.488
al/kg, respectively. The control group received distilled water only

' on a comparable regimen at a volume of 3.488 ml/kg. Uterine examina-
tions were performed on all surviving dams on gestation day 20.

" There were no biologically meaningful differences in appearance
or behavior or mean uterine examination values in the 100 mg/kg/day
treatment group when compared to the control group. All rats in the
3000 mg/kg/day group, four rats in the 1500 mg/kg/day group and one
rat in the 750 mg/kg/day dosage group died prior to the scheduled
sacrifice date. A cause of death for all of these rats could not
be determined at necropsy examination.

Postmortem findings in the 1500 and 3000 mg/kg/day groups
included inflammation and reddening of the gastrointestinal mucosa
and erosions of the stomach lining. Antemortem findings included
stained or matted haircoat and dried red or brown matter around the
nose and mouth.

A severe decrease in mean maternal body weight gain occurred in
the 300, 750 and 1500 mg/kg/day dosage groups and a moderate reduction
in mean maternal body weight gain was noted in the 100 mg/kg/dav
treatment group over the entire treatment period.

Uterine examination findings revealuzd an increase in the mean
number of early resorptions in the 300, 750 and 1509 mg/kg/day treat-
ment groups with a corresponding increase in mean postimplantation
loss in these treatment groups when compared to the control group

values.
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METHODS AND PROCEDURES
A. EXPERIMENTAL DESIGN
1. Animals
Thirty untreated, sexually mature, virgin female Charles
River COBS® CD® rats (The Charles River Breeding Laboratories, Inc.,
Portage, Michigan) were used to establish dosage levels of Sample
01038003 for a teratology study. These rats were approximately 15
weeks of age at the time of mating and had been acclimated in this
laboratory for a minimum of 10 days prior to study initiation. Each
rat was assigned a unique number and ear-tagged for identification
vhen placed on study. All rats were individually housed, except
during mating, in suspended wire-mesh cages and maintained in a
temperature-, humidity- and light-controlled (12-hour light/dark
cycle) environment. During the treatment period all animals were
moved to a specially ventilated room and maintained under identical
conditions. Purina® Certified Rodent Chow® #5002 and tap water were
available ad libitum.
Mating was initiated on February 18, 1980 and the last
uterine examination was performed on March 13, 1980.
2. Mating
One female and one male rat of the same strain were placed
together for mating. The occurrence of copulation was determined by
daily inspection for a copulatory plug or by a vaginal smear for
sperm. The day that evidence of mating was detected was designated
day 0 of gestation and the female was returned to an individual cage.
3. Organization of Test Groups
Mated females were comsecutively assigned in a block design
to ¢ vehicle control group and five treatment groups consisting of
five rats each.
B. TEST ARTICLE ADMINISTRATION
Sample 01038003 (specific gravity: 0.86 g/ml) was dispensed daily

.

450-02¢6




s was: "not: conudered trea:nent-related.
I ' j in the 3000 mg/kg/day treatment group dnd bttveen
~gestation days- 6 and 9. Four rats in the 1500 mg/kg/day treatment

group and one rat in the 750 mg/kg/day treatment group died between

'rgutat:.tn dayt 9 and 16. A cause of death could not be determined

L fer any- of these animals at necropsy. Slight hair loss, primarily

of the anogenital region, was observed in a few rats ian the 100, 300,
750 and 1500 nglkglday treatment groups and did not occur in a dose-
;'frehted pattern.

7 Exceu:.ve salivation was noted at various times during the
trcntncnt period for three rats in the 750 mg/kg/day treatmamt group.
Labored or rattled breathing was observed infrequently in three rats
in the 750 mg/kg/day treatment group; dam #50943 on gestation day 13,
dam #50947 on gestatiun day 20 and dam #50945, one day prior to death
on gestation day 12. Staining and/or matting of the haircoat, occurring
primarily in the asnogenital region, and dry red or orown matter around
the nose and mouth were noted in the majority of rats in the 1500 and
3000 mg/kg/day dosage groups throughout the treatment period.

One rat in the 1500 mg/kg/day treatment group (Dam #50951)
had a brown ocular discharge three days prior to death on gestation
day 12. Two rats in the 3000 mg/kg/day dosage group (Dam #50953 and
#50954) had swollen conjunctiva one day prior to death on gestation

450-026
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day 9. Additional antemortem findings in this group included one
female (Dam #50957) with a brown ocular discharge one day prior to
death on gestation day 8.

Postmortem findings for three rats in the 3000 mg/kg/day
treatment group and four of the rats in the 1500 mg/kg/day group
which died prior to the scheduled sacrifice included erosions of the
stomach mucosal membrane. In two animals from each of these groups,
areas of inflammation of the stomach and/or iatestinal mucosa were
noted. Intestinal contents of the majority of the rats in the 1500
and 3000 mg/kg/day treatment groups were described as containing a
yellowish red to tan or black creamy material. A dark red liquid
contained within the urinary bladder, with severe reddening of the
bladder mucosa was noted at necropsy for one rat in the 3000
mg/kg/day group (Dam #50957). Tan colored areas on the median lobe
of the liver were found in two rats (Dams #50946 and #50947) in the
750 mg/kg/day treatment group. Results of the histopathological exa-
mination of the livers of these two animals revealed these tan areas
to be multifocal sites of necrosis.

2. Body Weights

Individual and group mean maternal body weights are presented
in Table 2. A summary of group mean body weight and body weight
change is presented in Table 1.

A reduction in mean maternal body weight gain over the entire
treatment period was noted in the 100 mg/kg/day dosage group, due in
part to one dam from this group having an increase in the numbers of
late resorptions. Body weight gains for the remaining rats in the
100 mg/kg/day treatment group were moderately reduced over the entire
treatment period when compared with the comtrol group. Severe reduc-
tions in mean maternal body weight gain were noted in the 300, 750
and 1500 mg/kg/day Sample 01038003 treatment groups when compared to

450-026




the entire :rntienc petiod. There"‘wu a .

- There \nre no- b:.ologzcnny nun:.nzfnl dxfferences in the wean

mnbcr of vuble fet\nec. late and early resorptions, postimplantation

88, total mplmntxonl or corpora lutn in the 100 mg/kg/day dosage
. 1 n cq-pared ‘to the control group. However, for one rat in -
thu group (Dam #50933), of 17 tonl implantations, 13 were late

'f""f"}uorpﬂ.onn.* “The resulting increase in mean postimplantation loss

was-not: conndered to be treatment-related as no dose-related trend
vai oburved. In the 300 mg/kg/day treatment group a slight increase

in the ‘mean number of early resorptions was observed with a corres-

ponding increase in meen postimplantation loss. However, mean num=
_‘bers of vuble fetuse:, late resorptions, total implantations and
corpora lutea for this group were comparable to the ‘control group.
1In the 750 mg/kg/day treatment group one animal (Dam #50947) had all
early resorptioms, resulting in an increase in mean postimplantation
loss and a corresponding decrease in the wean number of viable fetu-
ses for this group. The mean number of total implantations and cor=
pora lutea for the 750 mg/kg/day dosage group va3s comparable with the
respective control group values. Omly one dam in the 1500 ng/kg/day
treatment group survived to the scheduled sacrifice date and of 13
total implantations, six were resorptions. The four rats in the 1500

450-026




International Research & Development Corporation

Page 11

mg/kg/day dosage group and all five of the rats in the 3000 mg/kg/day
treatment group that died prior to scheduled date of uterine examina-
tion were gravid. Nonviable fetuses were not observed in the control

or in any of the Sample 01038003 treated groups.




CONCLUS10! : . ,
‘the 3000 'ngll':glrday group, four dams in the 1500
i ¢ am in the 750 mg/kg/day group died during
"A moderate reduction in mean maternal body
ejl't'irfe"' ftdnélen: period vas noted for the 100
12 qua't-'ertrnt', group. Severe reductions in mean maternal body
gain for this same period were noted in the 300, 750 and 1500 mg/kg/
day treatment ‘groups and uterine examination ob-eivqfiohq ‘revealed
N j’iir‘iuére"nj'ej ’ininieni"V'p'ouinphnution loss for these groups also.
Based on these results, 2 dosage level of 300 mg/kg/day would be

Ll —Ff»"f;i:,on;idtr'ed"exceuive -for ‘a teratology -study.-
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COMPLIANCE STATEMENT
To the best of the signers' knowledge, there were no significant

deviations from the Gecod Laboratory Practice regulations which
affected the quality or integrity of the study. This study was con-
ducted in conformance with the Good Laboratory Practice regulaticns.

This report accurately reflects the raw data obtained during the per-

formance of the study.

/M/k/kﬂﬂ,)lmw /21{5/%9

Dean E. Rodwell, M.S. ' Daté |/
Study Director and
Director of Teratology

// A /ém/ A

Ten Magness, E.S.
Redearch Associate,

Teratology

Reviewed By: @ a//""‘/%
D. Clittord Jes ,
Dxrec:or/t Tox:Lco

D1v1s1c

“‘rregdence throyah research”
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- _TABLE 2. -

__Individual and Group Mean Maternal Body Weights (grams)

Test Article,
Dosage Level,

Day of Gestation

Dam Number

9

12

0 _mg/kg/day (Control):
50928 270
50929 275
50930 320
50931 316
50932 292

Mean 295

Sample 01038003,

100 ag/kg/day:
50933
50934
50935
50936
50937

Sample 01038003,

300 mg/kg/day:
50938
50939
50940
50941

50942

Mean
Sampie 01035003,
750 mg/kg/day:
50943
50944
50945

50946
50947

Mean

283
312
Died gestation
301
280

294

- Not applicable




. Died gestation day 10
~355.. Died gestation day 16
299 as . . .28 326
2265 .. Died gestation day 12 o
Died gestation day 9. -
293 ‘ 335 . 283 326

~Died gestation day 9
_Died gectarion day 9
Died gestation day 6
Died gestation day 9
Died gestation day 8

R

- Not applicable
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APPENDIX I

Qualiity Assurance Inspections




spections - Dates of Reports to Management
2018080 I S 2/26/80
a/25/80 ' 11/24/80
2/29/80.
3/10/80
L 3N2/80
Lo 112eM80
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Protocol and Protocol Addenda
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| Qulicy dssursce X D Bl

. Report Processing X Mr. Rodwall
" ‘scatistics and Computer : Dr. Lang
~ Report Status . Pathology

B -~~~ curopic Toxdeity 7~
‘ Teratology
Acute Texicology and
Special Studies
Clinical Pathology
Laboratory Aninmal Medicine
Test Macerial Conerol

Analytical ChenmistTy

Dr. Mike Norvell Study Dirsctor

Mr. Rodwell
{ /2./“/ 1
+Davk




INTIUATIONAL 2SSITANCET AND DETTLOPMENT ICPRPORATION

PROTOCTL RETISICYN SR CLARIFICATION

3rectocoi Sheet No. 1 Scudv Yo.

Titie: PILOT TERATOLOGY STUDY IN RATS

450-026

Justification:

Conduct study in accordance with the attached protocol.

Scudy ,Direczor , Me. Rodwell .
20 (/A 231129

Signature Déte/ /




7.

. | Research and’ ‘Developaent Corpotatzon

Hnbxl'Oxl Corporatxon o
‘Toxicology- Division .
=0, Box 1026~ - -
‘Eavironmental: Atfairs and
“;to:;tolo;y Department .
rxnectou, New Jersey

o0

S;RIPRSSENTAIIVE

H:chlel Norvell. Ph D.

,:Wﬁs,n;e: ‘Toxicologist

‘IIDC PERSONNEL RE SPONS;BILITIES

:::,,,,,,:n-..dn;h_n_pmnz‘ .

8‘

T R ee ]  w ww —————

Director of General Toxxeology
pivision (Acting):

Assistant Director of Geueral
Toxicology Division:

Director of Special Toxicology
Division:

Director of Chrouxe Toxicity:

Assistant Director of Teratology:

Director of Quality Assurance:

Director of Laboratory Services:

SCHEDULE
Proposed starting dace of study:
Proposed completion date of study:

Proposed date of figal report:

Dean E. Rodwell, M.S.

Dxrtctor of’Tiritcxn;y
Edwin I. Goldenthal, Ph.D.
Malcolm Blair, Ph.D.

D. Clifford Jessup, Ph.D.
Norman D. Jeffersen, B.A.
Jacquelioe M. Wrenm, Ph.D.

Barry W. Benson, B3.S.
Patrick E. Traster, B.S.

March, 1980
April, 1980

June, 1980




a)

b)
e)

4)

1dentificazion: Sampie 12177903 of a volatzile Mabil cest
substance.

Lot Number: WA
Batch Number: NA

Physico-Chemical Properties: Colorless liguid. Insoluble in watez,
soluble in most organic solvents.
B.P. = 320°F, V.P. 28 wm Hg at 150°F,
S.G. = 0.86, F.P. = 140°F.

Puritv: 962
Shelf Life: Indefinite

Storage Conditions: Room temperature in sealed container.

safety Precautions: Avoid ingestion, dermal coptact or inhaling
vapors.

10. TEST DIET DATA

a)

b)

Test Diet: Purina® Certified Rodent Chow® #5002 (ldentificacion of
each lot used will be recorded in the raw data).

Coptaminant Levels: The diet used will be a certified diet with
guarantee of appropriate analyses performed by
the manufacturer.

TEST ANIMALS

e ————————

a)
b)

c)

d)
e)
£)
g)
b)

i)

Sgecies: Rat
Strain: Charles River CD® COBS®

Source: Charles River Breeding lLaboratcries
Portage, Michigan

Age at Start of Study: 80 ~ 120 days old

method of Identification: Monel metal ear tags

Housiog: Individual saspended wire mesh cages
Quarantipne: 10 days (minimum)

Number on Studv: 30 females

Reason for Selection: The rat is an acceptable model for teratologr
studies. This laboratory has nistorical coeizol
data on the incidence of fetal malformations amd

variations in this strain from this source.
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the Ev-will -require approxie -
dule will be isssued chas will
‘Dates for snizal acrival, =matisg
stTation of tes: and cotirol arsicles
ce and uterine examization.

T ARTICLE

. cles "s'hil:l ib;k'lda,i:.nis:';:red crally by gavage.

'"ay"—'-.{;;\i:garvi:;ié,fcule Tats vill be acslizaced 252 a
of ten (10) days prier to matizg. .

- A femsle raz, folloving a detailed cbservation, will be houseé zogeshes
T with s'male rat of the same strait and source for maiiag. The occure
o zemce of copulazion will be established by daily izspectior for a
_“copulatory plug or vaginal smear for spera. Tnis findiag will be
zoowieoconsidered day "0" of gestation, &2d each famale will thee be returned
Lo oo to am-individual cage and properly identified by ear tag. These mated
“s fesale TEUS are consecutively assigoed ia a block design to five treat-
~ment groups md cae comtrol gToup of five (5) rats each. All femalas
-~ will be wmaintained in a temperature-, bumidity- and light-coutrolled ress
212 hour ‘light/dazk cyele). Purina® Certified Rodeat Chov® #5002 ‘and
-2 o'tap-water will be available ad libitum. Nesting materizl will sot be
- -provided, sivce the females Vill be sacrificed prior to delivery.

Ibe test a=ticle vill be administered erally by gavage as a single dailr
. -:dose. Test srticle administration will begin ou day 6 and continme up
—o-—te-gmd-faslsdisg do7 19 of gescacicu. Tue Sosage leveis viii e U, 170,
-300, 750, 1500, and 3000 mg/kg/day of vndiluted test article. The
control group will receive distillad water o a comparable regizen az a
" rate equal to that of the highest dosage group. Individual dosages will
be based on gestation day § body wighea. .

Prior to test asticle administraticm, the rats will be observed daily
for mortality and over: changes in appearance and behavior. The females
will then be cbserved daily for mortality sad clinical signs of tomicisy
from gestation days 6 through 20. The dams will be weighed oo gestacios
days 0, 6, 9, 12, 16 and 20. Oun the 20th day cf gestation, each ‘emale
vill be sacriliced by carbon dioxide inhalazion and the uvterus ané
ovaries exposed by am abdominal imcision. The location of viadle and
nonviable fetuses, eatly and late rtesorptions, amd the aumber of total
izmplanzations, ané corpora lutea wiil be recordec. The thorscic amd
abdominal cavities a=d crgans of the daas will da examined for goossly
evident morpholegical changes an¢ the carcasses discavded.




Study Numdes
Fage & o' 2
-

rPE2IMINTAL 2ESICH (cemt inued)

Ctesi froz fesales Inat ippear zsagrav i1l be opemed znd zlaces

- 3
10% ammoniuz sulliis salutios fer co2 isn ¢f pregsansy status.

Aay fezale snowiag signs of aborzism ¢t prematuce delivery
on study uatil the scneduied sactifice date 0 determine &=
che test acticle. The aborted tissue will be discarded.

A gross secTopsy vill be pecformed on all rats not survivisg to te
scheduled sacrifice in an attespt ©o determine the cause of death.
warernal tissues vill be presecved for picroscopic examinacion iIn 102
geucral buifered Zct=aliz only as deemed necessary by the gross findizgs.

15. 3S20RT

A compreheasive repor: will be prepared upoz cczplezion of the study.
The repor: will izclude cean paternal body weights of pregmant amimals,
aean nuzbers of wviable 2md aonviable fetuses, early zmd lace zesoTp=

tions, postimplantation losses, total izmplantatiocus, and corporz lutea
per dan.

00 bt ¢ A ¢ dmaamer

~a) Tables

Matercal body weignts (indivicual)
Oterine exazination data (individual)

b) Appendices

R I

Protocol aod protocol addenda
- Test article data

Dates of Quality Assurence ineaections amd reports of significan:

deviations from protocol.

)

16. DPERSONNEL EZALTE AND SAFETY

Normal safety preczutions will be employed in the handiing cf
article.

i7. DATA RETENTION

All daca, including cepert f=om this study, will be recaized Ior at
least tea (10) vears after completion of the stuiy in the IRDC Aschives
and will be made availadle Zfor inspecticn upom request by authorized
persoonei of the Spoasor. A appropriste sample of the ces: arcicle
wiil be retaized Zar tea (10) years foliowing completion of zhe sIucy.
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'n'\nl ‘change with 2 “writtea veriiicatioen: a3l protocel
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~ INTERNATTONAL RESFTARCE AND DEVELOPMENT CORPORATION
PROTOCOL DISTRISUTION SEEET

Protocol Sheet No. 2 Study No.  450-026

t77rE:  PTLOT TERATOLOGY STUDY IN RATS

Dr. Wazeter Spicer
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