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American Petroleus Institute
Health and Environmental Sciences Depariment

QUALITY ASHURANCE STATEMENT

Study Title: Inhalation Reproduction Range-Finding Study In
Mated Rats with C9 Aromatic Rydrocarbons

Testing Facility Number: IRDC No. 418-0235

API Product Safety Number: PS-64

This study was reviewed by API Quality Assurance personnel oa the
dates indicated below for compliance with applicable Good
Laboratory Practice regulations.

Copies of report by API Quality Assurance perscnnel are available

upon written request to the Director of the Health and
Environmental Sciences Department of the American Petroleum

Institute or his designee.

Date(s) of Type of
Insggctionggovlev Ingpection

December 7-8, 1987 Draft Final Report Review
January 25, 1988 Data Inventory

April 15, 1988 Final Report Review and
acceptance

Rodney C. Anderson, N.S.
Quality Assuraince Associate







American Petroleum Institute February 14, 1986
1220 L Street N.W.
Washington, 0.C. 20005

Attn: Dr. C, E. Holdsworth

Certificate # : 51219001
Sample Discription : C9 Aromatic Naphtha
Date Received : December 19, 1985

CAPILLARY GAS CHROMATOGRAPHY ANALYSIS *

Component Name ¥t.3%

Total non-aromatics 0.10
C6 + C7 aromatics 0.01
m-Xylene 0.08
p-Xylene 0.02
o-Yylene 3.17
Isopropyltbenzene 2.76
a-Propylbenzene 3.95
1-Methyl-3-ethylbdenzene 15.85
l1-Methyl-4-ethylbenzene 6.13
1,3,5-Trimethyldenzene 8.09
1-Methyl-2-ethyldenzene 5.78

1,2, 4. Trimathvlhanzane
tert-Butyldenzene

Isobutylbenzene

sec-Butylbenzene

l-n:thyl-z-iso?ropylbcn:ene
1,2,3-Trimethylbdenzene
1-Methyl-4-isopropylbenzene

Indane (2,3-Dthydroindene)

1,3-Diethylbenzene

1-Methyl-3-n-propylbenzene
1-Methyl-4-n-propylbenzene/n-Butylbenzene
1,2-Jiethylbenzene
1,4-Diethyldbenzene/1,3-Dimethyl-S-ethylbdenzene
1-Methyl-2-n-propylbenzene
1,4-Dimethyl-2-ethylbenzene
1,3-Dimethyl-4-ethylbenzene
1,2-Dimethyl-4-ethylbenzene
1,3-Dimethyl-2-ethylbenzene
1,2-0imethyli-3-ethylbenzene
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QUALITY ASSURANCE STATEMENT

Study Ticle: Inhalation Raproduction Raage-Findiag Study in Hsted Racs
vith &y Aromatic Hydrocarbtous

Test Article: ¢y Aromacic Hydrocarbous

This report has deen reviewsd by the International Research and
Developmant Corporation Qualily Assurancs Departuent i accocdaace wich
the t}niigc‘ Sctates Enviroamental Protection Agancy $ood Laberatory

Practice Standards of May 2, 1984,

pprovad by: T cany o ) e

Margery . Kit:h /8.
Director of Qualizy

S.
Assurance
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Srnoes1s

Male and female Charles River COBS® CD® rats, randomly assigned co
ous crutrol and five treatmsnt groups of five animals per sex each were
used in this iohalation reproduction ramge-finding study to determine
dostge levels of Cg Aromatic Wydrocarbons for a multigenerstion reproduc-
tion study. BExposure concentratioas of 100, 230, 300, 1,000 and 1,500
ppm ware administared by whole-dody inhalation exposure for five days a
wask, six huurs per day. Exposure began 14 days prior to mating and con-
tinued wntil sacrifice except that females ware oot exposed from day 21
of gestation to day 4 of lactation. The contrel group was exposed to
filte od uir 2a a comparadble rigimen. EKach male was allowed to mate with
oune female from the same control or treatment group, amd the females ware
allowed to give dirth. Parental femsles and their litters wre exmmined
daily wmtil day & of lactation. }

htoraai toxicity vas obearved at the 1,500 ppu exposure level.
These effects were ssen in body wight losses duriag lactation and o
decresse in food consumption during study week 1.

Changes noted in male rats at the 1,500 ppm exposure level iacluded
reductions in body wmight gains and ween and relative food coasumption
duriag sost or all of the measured study weeks.

Slight reductions in offspring development were prescat at the 1,500
ppm exposure level as evidenced by reduced pup body wmights on lactation
days 0 and 4. The effects ware seen in pups of bdoth sexes.

. In comclusion, vhen administered to male snd female Charles River
COBE® CD® rats at a exposure coacev:ratioa of 1,500 ppm, Cq Arocmatic
Rydresardous induced reductions in body weights in paternal mimals,
slight maternmal toxicity and msy have inhidited offspring development.
Similar effects were 20t seen st the lower exposure levels. Based oo
results of this study, exposure levels of 100, 300 and 1,500 prm were

418-033
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III. DITRODUCTION

A. OBJRCTIVE

The objective of this study was to determins the dosage levels to de
employed in & multigeneratios reproductioa study ia rats.
B. TRST ARTICLE IDENTIFICATION

The teest article was received in two shipments from Experisental
Pathology Laboratories, Inc., Herodon, Virgimia as indicated bdelow:

1RoC

Test Article
demtitication

~Deceintigte _ __ Nuher Aspe! —fensrintion

duly 1, 1988 C=9 ARDMATIC WA s:.r tiquid
Oren & ASTI 0-3734 TYPE 1 (] iton @rums
=129 AN 1ITF received

Februery 17, 1907 &!:-r ltq::c
on @ wba

rece! wd)

ACaly pertions of drum mumber ¢ from the first shipaemt snd drum
aumbers 1-) trom the sec shipmeat were weed oa this atudy.

418-035
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METHODS ANML PROCEDURES

This scudy =as

by the Sponsor and in compliance with the Standard Operautiag Proce
of International Research and Davelormesnt Corporation (IRDC). Pro-sdurss
rertioent to this svudy are descrided herein.
A. EXPERIMENTAL DESIGY
1. Animal Receipt and Maincenauc.

Forty saven untreated asle and forrr saven unrreazasd
female Sprague-Duwley darived Charles River COBS® CO® racs we
from The (hrles River Breeding Laboratories, Ine., Portage
All rats ware Jl-days old at recelps on April 21, 1987.
the snimals wers assigned temporary anioal nuthers
dail? io suspended wire-wmesh cagas.

the animals wvere carefu'ls r changes in

isicion yntil sacrifice, aach arinal was

with basal laboratory diet of Purina® Certiffed Rodenc Chow?
tap wvatar uvailable ad libicum, excep: duriag the exposus

diet wa ot availabdla.

iha presznce of pusticides, heavy
used vas recorded. The drialing vatar ac
the preseace of pesticides, heavy mezalc
these analysas are stored in Ihe
ate availabli: upon reques=. The
potential confamingnes
interfered with the

Whan sot

eaviTommenta
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deviacioa of 48 + 6.2I. Flucresceat lighting provided illuminacion 1:
hours per day. All rats - irc individually housed, except duriag mstiag,
gestation and lactscion, ic suspended wire-mesh cages. During mating.
sales and femalses were cohadiisted in suspended wire-mesh cages. Femsles
vere housed i plastic breeding cages with wood chip (Beta-Chip®) dedding
scarting gestatiou day 20 snd during lactation. fach sdult rat was iden-
tified by cage. group and {ndividusily by a Monel® wetal ear tag bearing
icr aninsl oumber. The iudividual animsl oumber plus the IRDC study
ausber comprised a uaique ldentificaticn mmber for esch animal. Each
Tat was assigned & unique cuaber aad ear-tagged for !demcificatios when
placed cm study. At study laittation (first tdst article exposurs) the
racs were 33 days of age. U'r |-\ wighed from 230 to 262 graas md
female rats waighed from 174 to 198 grams.

The study faitiated oa Nay 4, 1967 and terminated (lasc fy femele
sscrifice) on June 20, 1987.

2. QRatlonale for Selection of Species and Strafm

The rat 1is & standard iladotatory ssimal for reproduction studies.
This laboratary has historical coatiol dets om fectility and surviesal
fodices ead reptoductive performsacr for rats of this sirain and source.
3. ORCANIZATION OF TEST GROUYS

Parental weie ond female suimals ware rasdoaly asuisned ra one

control and five treatmeat groups o1 S sales mui § females each by tha
following mechod: animal nosbars and their correspesdiag Doy weishis
ware eatered oato magmetic tare vii:h was weed as the dats scurcs for the
randoaization procedure. The wcaa dody weight ane standsr: 4- Zation
were ealculsted by sax and a computer-gesersted edic develoged a liscing
of thoee saimals whose body vaights wer: withis * 1.2 standar devisziccs
of the essn. From tha qualifying satasls, the randomizition procedure
selected rad assigned The Tequired cusder of animals. Barzlesi’'s fes?

418G




oy somogeneiry of varisnces wus parformes ou these groups. The group

variasces were judied homagenacus.
C.  TEST ARTICLE ADMINISTRATIO

L. Animal Exposure
The salaciad roule of odminisfrafices was By whole-indy ishalatien
axponure Because this vas couvsidesed (he acst closely squivalemt o the
trpiial reute of bumen expeasurt.
Amingl s wmre exposed
§emmar period. Doslsg beges 14
Ehoougn gescstion day 10 feo:
Conrrol simsls recaivad
The mimela wry
enpoturs whaeders.  Lach

tha duration of axposurz.  he misals wmre hoased 1a the

Pars apyrosimasely 14 hours @y day.

siudy the - s0s were wadividue.ily boused

S UgEs Hafore essh dyaly aypurure the amiasl ) we
chanber, ARoresA oans were cwmoed frow the

WR T CAPMEN 8 EROTOCE e TReoYed

thew phacmd LB Ly axmeiur

RETEr Lde compielice Bt

rawaoved [Tom Cue ohambey , tThe ¢ L R el aannd
refernmd, and Capy od

raturned o fre ohambar
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a 1L stainlass steel cyliander ficted with & 500 watt dend hesatar, was
introduced at the bottom of & glass column 7.6 ce in dismster and 30 cm
loag whick was picked with glase beads. The liquid test weterial wmes
delivered by & fluid meteriag pump (NXI) from a stainless steel safecy
can, through Teflon® tubimg, to the bottom quarter of the columm. The
cest material was vaporized as it flowed wp the columm co-currm.t with
the aitrogen flcw. The vzpors ware passed to the chamber inlst where
they were dilutcd with chamber veatilazion sir to the desired axposure
concentration. The operstiag parameters for the gemarstiom systea are
showa ia the fellewing table:

- N - § [S<1K §-t0 s} 4 L2
9 1% e 0 1990 LXQ
e WSX0-1/4 WO-1-1/4 WE-0-13 W=V IX-I-V
- 30 K 1 X 3.9 9.9
- 2.1 B : XY

-pe - "0
fitragen Flos fate W/uia): 190 19
Crhamber Alrtien Rote QL/uin): ‘!=- 200-

008
Ampter Satting fer Nest
tope lamps): L) WA

3. Amalysis of Exposurs Atassphurss
a. Namimal
A ssainal expesure cenceatration was deterwieesd for each

expoture by weighisg the test material resetveir Wfcrs and after sach
day's expesars and dividiag the difference in waighi by the total volume
of air. The tetal air wlume was calculated by multiplying the srizh-
eetic man of the half-bhourly mmssvcomsants cf chambar f.owrate by the
exposure duratioca. tThe scminal cencestratien was coaverted from g/l to
pem by wea of thw feollow'ag equatiom:

418033




/¢

= g/L X 2.06 % 103

Where: i ial veed duriag the &xpasura,

sugh the chamber during
sxposurs,

uyniversal
E ]

gram moleculsir weight of the test material, 120 g/ aole
acalasl ladboratsrs tamperature, 794 )
= oominal laboratory barsmetric pressuTa,
106 o Pom conversion Facrar
b, Actual
The sctual exposurs concentcr

infrared spaciron

ciynold valves,




Instrwmenc: Miran 1A

Vavelength: 3.44 nem

Range: 1 Absorbance Unit Pull Scale
Slic Wideth: lem

Closed-loop Volums: S.64L

Pachlength Settiag: 1.54

Gain Setting: 10

Call Pressure: -1 peig

Hter Response Time: 10 seccands

Zaro Cas: Qiamber Supply Alr

The IR was calibrated by use of the closed loop techaique as ;.ea-
sended by the mammfacturer. The closed-loop calidration comsisted of
fajections of variess volumes of the test msterisl iato the closed loop.
The concentration of test material ia the closed loop was calculated as

follows:

conc. (ppm) --E!L:—‘t-:-nrlx 106

=¥V X N1
¥V © liquid velums of test material, ia mcl
L = volume of closed loop, 3.64L

2 = uaiverssl gas cemstant, 61.3L -~
wele = XX

X = gram wolecular weight of the test mterial, 130 g/wole
T = acuinal ladorstory tempersture, 194 °K
D = demsity of test matertal, J.588 g/ul
P = IR cell pressure, 1 peig balow ladoratory
beromatric pressure or 688 amig
1973 = aL to wcl conversioca factor
106 - PPa coanversion facter

418-035




The volumes of test matarial injected into tha closed loap and che

corresponding raper coucentratisns are shown in the foliowing table:

Yoluwe of Tast Cumulscive Injection Vzpor Conceantration
Material Intected (mcl) Yolume {mcl) is Closed loep (ppm)

-3

»
L RV ]

bad Pl s

b sk b Rad QB up

.
S wem

03D CD €D AN A~
o
fo 0 v

[
o g g
Tl G por g

L

Zach calidratica point vas replicated threw tioes, and » standard
curve of sean {nstruwent respoase versus ciosed<locp waper concentrazis
vas genaratad. Before esch day's expesure the standard curvs was
verified by the injection of liquid tasc material inte the closed lcop at

the concantrations shosm in the following table:

Yolume of Tast
terivl Intectad

the measured concantT

cirsed=loor




WWMWW&W

pp-%x'xrx-;xlo‘i‘xlo“

® liquid volume of test msterial, ia ecl
= volume of air added te gas dag, in liters

v

L

R = waivarsal gas comustaat, $2.36 I.%
eole -

N

T

]

e gres wolecular weight, 120 g/wele
scminsl laberstory temperatere, 294 °X
sominal laboratory barometric presswre,
Mo

D = test material deasity, 0.308 g/el
103 « cemversioa factor, ml to mcl
10°¢ = ppu couversiea fector

The gas bags ware prepared a¢ showm below:

Velwma of cnle‘lotd Acceptadle
Dasired Exposwure Liquid Test Anal yood
Conceatration (ppm) VYelwm S irufial (wel) Comec. Sa Raage (ppm)
100 100 b 100 °0-110
150 100 140 5 1T6-276
300 100 180 302 430-33%0
1000 100 360 1000 200-1100
1300 100 80 1510 1350-1840

If the malyses comceatration of the ges dag was wet wvithia +10X of
the caleulated coscantration, a second bag wus prepured and malysed. If
the sscond bag wes alse mot withia & 102 of the calculated coaceatratios,
tw Stwly Director was sotified. THhe resulls of the gas dag checks sre
presented ia Tadle 3,

418033
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c. Gas Chreosstographic asmalysis of Chasber Iwospheres

Duce 22-h day for the first Jive {(3) expoeure days sad then
wveekls during the s¥sosure geriod. the composition {cu z weight percen—
tage busis) of the lest material withiz sach exposure chamber was deter-
nired by use of gas chromatography (GC).

The compositional analysis was performed toc demonstrate
compleze vaporizstion of the test material, nez tc dafine exposure coa-
centrations.

The chamber samples for GC anslysis were collectad on
scage {40C =g stage i, 200 ag scage 1) charceal tubes (SKC, Is
tae following sampling Tegimens:

-

Dasirad Saxplia
Exposure Hiration
Can {3 ‘ 5l {ad

Aftar the saxples were coliecied, ctha charcoal
slaced ia saparata 3 ¢o visla. laterns
add? g 300 scl of styrene to 3 200 al volums
thy weri wioh carbow disulfide, was addag

i &l for scags I3
sllowed o descord on




< v

1,3,5~trissthylbenzene (1,3,5-NG), 1,2,4~trimachyldenzens (1,2,4-T03)
snd 1,2,3-trimethylbensene (1,2,3TMB). In sadditiocn, waildentified cow
pousats with reteation times greater tham 1,2,3-TM0 wers defined as
2C10's. The weight percent for each compound was calculated by dividing
the amount of esch compound by the sum of the amounts of the individeally
quaatitated compound and multiplying by 100 mimue the weigh: percest of
the >C10's. The calculations are shown delow:

- [CH AIS ¢ wt.X
vy - foeby © 452 x mre

ALS

. 2> Clo _!_‘Eg_sxm
ve 2 .!Ayv [74)

w. Xy _MC. Y X (100 - we. I ) C10)
y tint. ¥y -

Whare: RFy = respoass faccer for compeund y
(O] = cencentration of calibratien mixture in workicg
standard ia as/ml
(133]) = coaceatration of internsl stemdard, 1.3 ag/al
AIS = area of faternal stendard from chromatogram
Ay = ares froa chrcaategram for ew imdicié::! comsouand
(o-xylene, cumense, I3, 1,3,5-008, 1,2,3-T0,
1,2,4-T3, 2-ET, 3=IT, 4=LT)
wt.2yCN = waight perceat of individusl compound y in
calidration uixture
Ant. y = smowst of Ladivideal compeund y, ia og
IV = alution volmme, 4 ul fer stage | samples and | =}
for stage 1 samples
we. X > €10 = weight perceat of compounds with retentica times
> 1,7, =00
AC10 = ares from chromategras for compounds with reteazion
tizes > 1,2,%T00
we. 2 vy = weight percest of fadividual compound ¥
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Both stzges of the charccal tubes were swalv-ced- AZ po time was
there any evidance of breskchrough into the second stage.

The &C was calibratad with a mixture af kasswm composition prepared co
be sixiiar to the test materi:l.

T™he GC aperacing parameters %or the charcoal tube acalysis and for
“nalveis of cthe neat liquid (a3 descrided adove ander Test Marterisi} ara

saown i3 tha following table:

Iastrument: Varian 2400 Gas Chromatograph
Colummn: $ x Zom ID
Packing: f

Detector:
Temparaturaes

Intecter:

Column:

Teaglor:

Flow Razes

%.!2:

Air:
Eiectromezar Attesuation

injectica Yolume:
Integrator:
Qiazs Speed:

hare




A |

-

-~y -

LR

1

-

The rvesults of the GC amalysis of the vapor composition of the expo-
ours stmospheres are presented in Table 4.
D. TEST MATERIAL AMALYSIS

The composition of the test 'sterisl in esch drum wsed during the
animsl exposures was amalysed using msthods dascridbed bdelov. 4s each
drun vas opened (ot more thaa two waeks before use), thres 1 sl aliquots
were accurately wmighed ianto separate 30 ul vilumetric flasks, diluted to
the mark with iatersal standard solutios, sad thea diluted again $5:10.
Bsch solution was injected into the GC aad the wight perceat of each
conpound, including the >C10's wms calculated 4o described sbove. The
waight perceants for the three aliquots wre averaged and the tesults wre
ceported to the Stwdy Director befors the drum was wed on study. The
results for all drums wed on study wre in agreement wath the test
saterial composition defised by the protocol, which is showa in the
follewiag table.

Cenpound Veight Percemt
o-zylene 3.2
cuneee .0
a=propylbcnsene 3.9
4-ethyltolusne 7.08
J=ethyltoluene 15.1
2=-athyltoluane S.44
1,3,3 = trinethylbonsene 8.3
1,2,4 = ctrimsthylbeasene 40.9
1,2,3 - trimethylbenzeane 6.18
2C10°s 6.19

.
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E. MNATING

Aftev l4—days of test article exposure aach male wag housed vith one
female from the same coatrol or trested group in vire-mash cages for
mating. All mimals in the study wars Che same strain and source. The
occurrence of copulaticn wvas determined by daily inspestion for a copula-
tcry olug or by vaginal inspection for sperm. The day that evidencz of
mating wvas detected wvas designated day 0 of gestazion.
F. Fy PARENTAL OBSEKVATIONS

1. Appearance snd Behavior
Throughoat the study, both male and female rala ware cbserved
twice daily for mortality snd overt zhamsges in zppesracca sad dehavior.
Juring crestment, sll parenial mimals wers cbserved weakly is dazail s
clinical signs of texicicy.

2. Body Teights .

Individual sale body weights were recorded waekly from ram-

dowization wtil sacrifice. Individual female dody weigh:s werse

wveekly until evidance of copulation vas ocbservad. Maternal body weights

vere vecorded ocu gestatioa days O, 7, 14 and 21, and lacratice days O and

Food Consumpiion

Individual male md female food comsumption
Haternal food consumption wvas recorded for the gestation day intervals O
@7, 7 to 14 and 14 2o 21, and lactation days v 2o 4. TFood coasumption

act measured furinz msating.

DISPOSITION OF HALIXS
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Qewbora litters. Lactacion day O vas designated as the day the eatice
litter vas found md delivery was judged complete. The duratioan of
gestztion was calculated and amy difficulties cccurring a&i parturition
were recorded. On lactation day O, the litters were oxamined for litter
size, ctillbirthas, live births axd my gross mowmalies. During lac~
tation, the dams and pups were observed daily for survival and the pre-
sence of desd pups was recorded. Pups ware wa'ghed individually oo
lactation days O and &.

Intact pups found desd during the lactation pariod were necropsied,
exsmined for momalies sad discarded.

On lactation day &, all dame were sacrificed. a gross secropsy ws
performed ad the number of uterine implantation sites ware recorded.

Aii surviving pups vere exsmined axtersally, sacrificed and discarded
on lactatioa day 4. -

On the 25th day after ssparation from the asle, a gross wecropsy vas
performed or all females thich failed to deliver. Amy condition which
wiuld heve prevented prm-\éy was recorded. DMeri from females that
appeared songravid warz opened and placed ia 102 smmcoium sulfide solu-
tion for detection of hplnutioul.

All oongravid females were excluded from the summary of group wesn
body wmight and body weight chaages duriag gestation snd lactatica.

I. DATA RETENTION

All rav data, a sample of the test srticle and copies ef the final

report are retained in the Archives of Iatersational Resesrch and

Development Corporatioa, 300 W. Main, Mattawen, Michigsn, 49071.

Ixopt, R., loreans, D., snd Salewaki, K. (1964). The effects of
thalidomide cu the fertility of rals studied ia Tw geseraiicas.
Naunyu Schmiededergs Arch. Pharmac..., 247121133,

418-023%
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RESTLYS
A. MATEREAL OMSEXVATIONS
1. Appearmce and Behavicr {Tables 6 aud k!
Survival was 1002 for males smd femslies in all study groups
including the contrel greup.
Twe females st the 1,500 ppem exposure level had yellow staising

on the spogenizal baircoat. Similar findings were nct evident in females

at lesssr mxposure lavels or ssles at sy level. No relazion o freat-
scnt wms defarmined. No other oolsble fiadings in sppearance oy Leb
were e-idenZ ia the study gruups. Scas : tigd i imcideatal
ings inc’ ~led acsbding or watter aroand
malocclusioe or malaligned wmcisors.

The ooly sEoormal posimaries

soe Sigh-dose famale and 4 focus 3m the livaw

AlL other oecropey fizdiags re

Body Weights (Tabies 8 and

than coatvrol vaiues ove: [ T
ifecty ware oot #vident ia any of ihe lower creatment ievels. Mo
difimrances in mean dody weighnts wari noted ia female rats
during mny siudy smwek asazuved.
Various fluctuations i magsroal
amcng the study groups during gestatican, but =

£i:ient reguiarity o De considered a sesaing
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3. Pood Consumition (Tables 10 emd 11)

Reductions in meen (g/emimel/day) ad relative (g/kg/day) food
consumption were noted in male rats at the 1,500 ppm exposure level
during wost study weeks stesured aad in female rats ac the 1,300 ppm
level, study week 1. Mo other sammiagful chamges in weekl> food consump-
tion were noted in either sex

Various slight dapressioas ia maternal food consumption were pre-
sent in bi.gh-apun females duriag gestation and lectstion dut oo coe~
sistent patterm wms seen Cthat would indicste a test asrticle effect.

4. Castatios and Lactatios (Table 12)

No sssniagful effects ou either male or female fartility wmre
soted in say study group. The lowast fertility occurred st the 1,000 ppm
exposure level where four out of five rats ware momgravid. At botk the
250 and 1,500 ppm exposure levels, caly two eut ol five rats nn‘nn.n-
vid. Differences in copulatory intevvals ware wst large emcugh between
control md treated mimals to de cousidersd memmingful. Mean gestation
length and the saan swmbers of livebora amd stillborm pups were cow=
psrsble between treated and coutrol mimals.

Mesn survival of ssle ad female pups on lactation days O and &
showad no meaningful effects attridbutable to the test article 2t ay
exposure level. Reduccions moted at the 130 pps exposurs level were due
to the total loss of one litter.

Slight depressio-s in mesn pup body weight at dirth (lactatiom
day 0) aad on lectation day & were present at the 1,500 ppm axposure coa-
centration. Doth male smd female valuss were less than respactive
coantrels. Pup body weights at the 1,000 ppm exposure level were alse
slightly lower than in the comtrol group but a definite effect is ool
clear because the data were based on c~ly ome litter. The depressed day
0 body weights noted at the 250 pps exposure level were due to the under-

sized pups in oce litter. These pupe all died prior to lactat o day &.

418-033




-}

- e
< ¢

Research and Developmen: Corporaion

Bo effects on pup body weights were evident at the 100 and 500
ppa exposure concemiraticas.

In additioe to the daath of ome litter at the 230 ppm dosage
level, oue wale pup each at the O and 230 ppm dosage levei, one female
pup at the 100 ppm dossge level ad two famale pups each 2t the 25C and
1500 ppm dosage levels died during lactation. AL necropsy, osa famale at
the 230 ppm dosagc level was found with an interventricula #vpiel defect
of the sterior portina of the heart snd a reduced retroesorhiagesi right
subclavian. Ne -isidle sbocrmalities were voted for amy othrr pup
died.

$. Oterine Exsminacioas {Table 13)

Uterice exaainstioa observacions gave oo ind :zation of any
ment induced deviations ia uterise implaniaticas, posciaplamiatior
ot the ~umber of pups deliversd.

3. CXPOSJIRE COMCINTRATIOSS
1. Exposure Chamber Zaviroomant

The chucber suvircament data {airflow, tsmperaturs snd relazive

humidity) are summarized as the mean and standard deviatica of the wmekly

aems, in the following table:

-
Y

Cramber Air Flow (L/min) Temperature {
Sumber Mean $.D. Maan 3.

Im 109 8.°
1663 13

217

3300

-
S

2]
3418 113 pL) g.%
3
4




2. Exposure Concentrations
Nominsl end actusl exposurs cosceatrstions for esch exposure diy
cen be found in Tables | sud 2, sad are presented ia sumery (msan + $.D.
of the daily wominal and the daily weam sctual comcemtration) below:

Chamber Desired
Bumber Couc.

Cc-4 0
c-9 100
130
%0
1,000

1,500 1335

$.D. - Standard daviation

The fact that the scaminal exposure comcestretions ware lower than
the sctusl seasured levels, particularly at the highest level, vas qite
unusual. After completion of the study, it was determined that calibra-
tion of the mmalytical instrumentation was slightly im ecror. Based om
the gas beg calidration check data, collected a fev days prior to study
{aitiation and sgaia toward the end of the the study, this ertvor appeared
to be somewhat iess tham iUi. Twerefors, the sctusl comesmtraticss ware

considered to de the best estimate of saimal exposure levels.
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DISCUSSION AND CONCLUSION

Slight msternal tozicity was presest for rats at the 1,500 ppm expo-
sure coucemtration. Thass effects wsre seen in body weight loeses during
lsctation ead 8 decresse in food comsumption during study week 1.

Chamges soted in male rats imcluded reductions in bedy wmight gaine
end asen snd relative food cosswmr® ioa duriag sost er all of the measured
study weaks im the high~dese (1,300 ppa) growp.

Slight reductions ia offsyriag development ware preseat oc che 1,500
Pre exposure level @ evidenced by reduced pup dedy wmights oc lactation
days O and 4. The effects ware seem ia paps of Deth ssxes.

Ia conclusion, vhen administered ¢o msle snd fomale Charles River
COBS® CD® rats at an exposure coaceatration of 1,500 ppm, Cy Aromatic
Rydrocarbouss isduced reductions in body wight i paremtal mismals,
slight materansl tomicity ead iohidited offsprimg developmemt. Similer
effects ware wst seen ot the levar exposure levels.

To the best of ay moviedge, there wmre o signitficamt devistioas
from the Joed Laboratery Practice Megulations which affected the quaiily
and incegrity of the study. This stuiy was conducted in counformamce vith
the Goed Laberatery Practice Ragulations. This crepert accwrately
reflects the rav dats edbtained during the performamce of the study.

(M 7‘1/?11 T
Japhs L. Schardein, W.S. Date
sceatific Director, Maproduction ead
‘Teratelogy Divisioa
Study Director
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Deily Wemisal Exposurs Coacestrations ia ppm

c-9 c-11 c-10 e-11

103 236 456
261 469 3]
103 243 4% 957
102 264 433
104 268 a6 02
251 470
247 463 938
106 232 an
100 249 (Y %4
282 (v 90
101 264 A76 %7
102 243 463
%8 246 469 98
100 06 VY]
246 a62
102 248 463
247 a6l
102 231 AsS
269 AS?
”» FTV) [V
” 260 a6l
108 284 480
2% an
106 248 ASS
108 249 a3
1) 248 39
103 249 458
243 IS
264 A3
- 438

~f ]

—

™

= = No exposure scheduled
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TAZLE 2,

Daily Aett;i Exposurs Uomcentrsiions in pps (Mean » Standard Deviation)

c-9 C=il c~10 c-i1
Data Mest $.D. Mean

Mean  3.D. s.D. s$.D.

F

£~0b4=87 104
5-05-87 103
$-06-87 103
$-07-87 102
$~08-87 108
$-11-~87 107
$-11-87 107
$-.3~-87 105
$-14-87 102
$~15-87 102
s-18-87 101
$~19-87 101
$-20~-87 39
$-21-87 s9
$-22-87 10C
§-25-87 10e
$-26-87

$-27-87

3-28-87

§~23-27

§-01-87

&-021-87

$-01-87
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Gas BJag Checks of Asalytical Systam

Calculated Instrumeant Nessured X of
Concentration Raspense Coucantration Calculated
(ppm) v) (rm) Concentration

100 7.7 L] 9%
230 151.7 284 "’
300 3.9 329 106
1000 592.8 1060 1re
1310 988.)3 1630 108
100 77.0 »” 97
130 165.6 W
300 3.2 48
1000 39%6.7 1080 108
1510 8.9 1630 199
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TARLE 4. Cont. oo ”M;Q’llt Anslysis of Clember Atusesterus (wt. §) - Continund

Oute Seapie Cofllected
r=

3.14 3.13
.83
4.08 4.08
7.2

15.6
3.40
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€100 ppn dusired)

5!5!!% [

il
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“e
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‘s

i
!i

1 'sEcouual
.‘b.\l
T

o-10
1900 pym dosired)

e
T
xv
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1.3
1
‘.2

c-12
(1,000 ppm dosired)

et

13
b 313

i

c=3
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Record of Fate - ﬁ;lns

Test Article, Age at
Desired Stact of
Concencration, Study
Male Number (weeks)

0 pra SCOntrolzz

27162
27163
27164
27165
27166

CaoAxo-ntic Hydrocarbons
100 ppm:

27167
27168
27169
27170
27171

Cg Aromatic Hydrocarbons
230 ppw:

27172

ann

27174

anms

27176

agaaa

agkaa
[
[ T

Cg Aromatic Hydrocarbouns
szo ppm:

ann

27178

2179

27180

27181

gpanee

c, Aromatic Bydrocarbdons
1,000 ppe:

27182

27183

27184

2718%

27186

Cq Aromatic Rydrocarbons
27187
27188
(7189
27190
27191

-
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e s o O
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0 ppm (Comtrol):
me2
7193

27194

27199

27196

csolrc-a:ic fHydrocacbons
100 ppm:

27197
27198
27199
27200
27201

Aromatic Rydrocarbons
230 ppm:
27202
27203
27206
27205
27206

czotzo-atic fiydrocarbons
300 ppm:

27207
27208
27209
27210
27211

Cg Aromatic Hydrocacbons
1,000 ppm:

27212

27213

27214

27213

27216

Aromatic Bydrocarbons
1,500 ppm:
27217
27218
27219
27220
27221

418-035




Conc. = muudoi'




Test kt{ch,
Dasirad Come.,
Du l-bn

c, kmtle lylnecbou
1,000 pom:

27212 228
272138 238
272148 230
272158 226
27216% 212

Gy Aromstic Rydrocarbons
1,500 ppm:
272178 229
27218 252
27219 266

. 27220 232
272218 220

Sgoagravid, not included in calculation of nean
418-035 bnyid not deliver, sscrificed 25 days following termination
of mating
Conc. - Concentration
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Desired Come., Gestation De , ctation Days -
Den Mumbar [ -1 T8=2T ﬁ'ﬂ"‘z
9 pps (Comerol):

27192 157 174 187 139
27193 144 160 161 118
271%4 133 159 189 107
27193 , 129 117 122

27196 176 162 174 131
Cg Aromatic Hydrocarbouns

100 _ppa:

2n9? 130 141 164 103
2719 153 146 107 197
mnes 165 153 139 136
27200 191 203 126 181
27201 174 190 221 173
Cy Aromatic Eydrocarbons

230 _ppa: .
27202¢ 141 - 138 161 .
27203 186 193 181 74
272048 130 127 1AS

27205 169 133 199 118
27206 147 162 196 102
€y Aromatic Eydrocarbous

300 ppa:

27207 207 1 182 121
27208 135 152 181 137
27209 142 166 163 97
272100 130 129 138

27211 143 148 186 124
Co Aromatic Bydrocarboas

1,000 ppe:

27212 131 140 157 9%
27213 , 146 134 161

272148 - 142 130 137

272158 126 123 141

272160 118 Y 154

Cg Aromatic Rydrocarbons

1,300 pou:

27217a 116 112 132

27218 144 168 193 106
27219 178 181 208 105 .
27220 148 169 178 70
272218 116 114 119

418-0335

. SMongravid, not included in calculation of masas
Conc. - Ccacentration :
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Individual Uterine Observations
oun Lactation Day 4

Tasc .xticle, Total
Desi.ced Sone., Implantation Wumbar of
Daw Mvzbar Sites Pups Dalivared

0 opm {Control):

27152 17 14
27193 14 14
27124 10 9
27195 Did not deliver (nongravid)

27196 16 11
Cy Arxmatic Hydrocarbons

10¢ ppm:

27197

27198

27199

27200

27201

Cy Aromeiic Hydrocarboas

250 opm:

27202 Did not deliver (nongravid)

27203 18 18
27204 Did not deliver (nongravid)
47205 17 16
27206 7 6

Cg Aromatic Hydrocarbous

500 ppm:

27207 i3 13
27208 17 13
27209 11 11
27210 Did not deliver (nongravid)
27211 15 15

SIsplantation sites not corresponding to deliverad pups; values
represent postimplantation loss and/or complete cannibalization.
Cone., - Concentration

418-035




oun Lactation Day 4 '
Test Article, Total '
Dasived Coue., Implantation . Tembar of
Dam Mumber $icas Pupe Delivered

C9 Aromstic Rydrocarbous
,000 ppa:

27212 12 11

27213 Did not daliver (aocwgravid)

27214 : Did not deliver (nongravid)

27213 Did not deliver (nongravid)

27216 pid not daliver (cougravid)

Cy Aromatic Bydrocarbous

1,500 ppm:

7217 Did oot daliver (wowgravid)
27218 16 18
27219 14 14
27220 ] 13 13
27221 pid sot daliver (nongravid)

SIaplantation sites mot mmpoﬂ:z to dalivered pups; values
°

tepresent postimplsntatiocn loes ¢ complete cannibalizatioa.
Cose. = Concsutration

418-035 . {
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APPENDIX 38
fHistorical Coutrol Daca

Individusl Studies have been subjected to Quality Assurance zud
following historical compilation of data has nct.

418-033

2
-
A

2; the
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