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1220 L Street N.W.
Washington, D.C. 20005

Attn: Or. C. E. Holdsworth
Certificate # : 51219001

Sample Discription : C9 Arom.tic Naphtha
Date Received : December 19, 1985

CAPILLARY GAS CHROMATOGRAPHY ANALYSIS *

Component Name

Total non-aromatics

C6 + C7 aromatics

m-Xylene

p-Xylene

o-Xylene

Isopropylbenzene
n-Propylbenzene
1-Methyl-3-ethylbenzene
1-Methyi-&-ethyivenzans
1,3,5-Trimethylbenzene
1-Methyl-2-ethylbenzene
1,2,4-Trimethylbdenzene
tert-Butylbenzene
Isobutylbenzene
sec-Butylbenzene
1-Methyl-2-isoprcpylbenzene
1,2,3-Trimethylbenzene
1-Methyl-4-isopropyldenzene
Indane (2.3-Dihydroindene)
1,3-Diethylbenzene
1-Methyl-3-n-propylbenzene
I-Hethyl-Q-n-propylbenzene/n-!utylbenzene
1,2-Diethylbenzene
1,4-Diethylbenzene/1.3-Dinethyl-S-ethy\benzene
1-Methyl-2-n-propylbenzene
1,Q-Dimethyl-2-ethy1benzene
1,3-Dimethyl-4-ethylbenzene
1,2-Dimethyl-4-ethylbenzene
1,3-Dimethyl-2-ethy1benzene
1,Z-Dinethyl-3-ethy\benzene

P P Y Y YT

- CONSOLIDATED SCIENCES. INC AT
s

Wt.3%

0.10
0.01
0.05
0.02
3.17
2.76
3.95

1£.85

6.13
8.09
5.78

39.18
<0.20

0.12
0.11
0.01
5.49
0.07
0.96
1.16
0.60
0.82
0.89
0.12
0.17
0.48
0.59
2.28
.04
0.23

American Petroleum Institute February 14, 1986
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Nale aad fomale Charles River COBS® CDP rats, randomly sssigned to
ons control and five treatmsat groupe of five amimals par sex each were
used ia this fahalation reproduction ramge-fisding stuly to determine
dosage levels of Cy Arcmatic Eydrecarboss for a ssltigemerstiom reproduce
tica study. Exposure comceatratioas of 100, 230, 500, 1,000 sad 1,300
e were sdministered by whole-bedy ishalation exposure for five days a
week, siz hours par day. Exposure begam 14 days prior to ssting and cou-
t!-wed watil sscrifice except that females wre vot exposed from day 21
of gestatioa to day & of lactation. The coatrol group was exposed to
filtered air on a couparable regimen. EKach male was sllowed to =ste with
ous famale from the same coatrol or treatment group, sad the fewales were
allowed to give bdirth. Parental females snd their litters wre exammined
daily watil day & of lactatioa.

Nateraal toxicity was observed st the 1,300 ppa exposure level. .
Theoe effects wmare ssem in body wight losses duriag lactation and a
decrease in foed consumption duriag study week 1.

Changes noted in male rats at the 1,500 ppu exposure level included
redustions ia bdudy weight geains end wemm and relative food consumption
during wost oc all of the ssasured study weeks.

Slight ceductions ia offapring developasnt wmrce preseat at the 1,300
P emposure level a8 evidenced by reduced pup dody wights on lactation
days O and 4. The effecis wre seen in pups of doth sexes.

. In conclusion, vhen administered to male ad female Charles River
COBS® CD® rats at & exposure coaceatration of 1,300 ppa, Cy Aromatic
Rydrocarbous ianduced reductions ia dedy wights in paterual animals,
slight maternal toxicity amd may have inhidited offspriag development.
Similar effects ware aot seen at the lower exposure levels. Baesed cn th.
resulte of this study, exposure levels of 100, 300 and 1,300 ppa were
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ﬂuﬂl for the two-gemeration reproduction stely with Cy Aromatic
Rydrocarbons.
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II1. INTRODUCTION

0T A. OBJECTIVE
The objective of this study was to determine the dosage levels to be

employed in a multigeneration reproduction study in rats.

B. TEST ARTICLE IDENTIFICATION
The test article was received in two shipwents from Experimental

Pathology Laboratories, Inc., Herndon, Virginia as iandicated below:

IROC
Test Article
ldentitication
Receipt Date Number L ade! Descrlotion
July 1, 1986 8933 C-G ARQMAT IC NAPNTHA clear llguld
Srum & ASTM D-3734  TYPE | 5 s-galion crums
UN=129% FLASH 117°F received
L - 368
Additional isdel on contaiaer
FLAMMABLE L1QUi0
Oruam number 6 lasbeled as above.
February 17, 1987 as938 C=5 AROMATIC NAPHTRA ~lear tlquig :
Orym | AST™ D=3734 TYPE | {6 3%-gaiion drums
Crum 2 Addl tionsl Informetion on darrei received}
Qrym ) UN=-1299% FLASH 117°F

30nly porticns of drum number &€ from the first shipment and drum

numbers 1-3 from the second shipment were used on this study.

&
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Mnﬂy was conducted in accordance with the protocol as approved
by the Spousor and in compliance with the Stamdard Operating Procedures
of Iaternstionsl Resesrch and Davelopmest Corperation (IRDC). Procedures
pertinent to this study are descrided herein.

A. EXPERINENTAL DRSIGH

1. Aaissl Receipt and Maintessace

Forty seven untrested male and forty seven uatreated virgin
female Sprague-Davliey derived Charlas River CORS® CD® rats were received
from The Charles River Breeding Laboratories, Inc., Portage, Michigan.
All rats were 42-days old at receipt om April 21, 1987. Upon receipt,
tha auimals vers sssigned temporary animal oumbders snd housed indivia-
ually in suspended vire-wesh cages. Vuricg the 13-day acclimation
period, the snimals were carefully edserved for changes ia asppearance and
behavior. From acquisition uatil sacrifice, each snimal wao provided
with basal lsboratory dict of Purina® Cartiftied Rodent Chow® #5002 and
tap water available ad libitum, except during the exposure periods when
diet wvas not available.

The basal laboratory diet was analyzed by the msaufacturer for
the presence of pesticides, heavy mstals and aflatoxims; each diet-lot
used was recorded. The drinking veter at IKDC is amalysed quarterly for
the presence of pesticides, heavy wetals and coliforms. The results of
these analyses are stored in the IRDC Archives ia Mattawan, Michigan and
are available upon request. The Study Director was not swvere of any
potential contaminants of either diet or drinkiang water which might have
faterfered with the results of this study.

When not ia the exposurs chambers, all animals ware kept in an
environmentally controlled roocm. Temperaturs ranged batween 23°C snd
25°C, with a mesn temperature ¢ standard deviation of 24 + 0.7°C; huai-
dity ranged between 31X and 58X, with & mean hnidfty + standard

418-0335
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deviacion of 48 + 6.2%. Fluorescent lightlisg provided illuminacion 12
hours per day. All rats were individually housed, except during mating,
gestation and lactation, in suspended wir:-mesh cages. During mating,
males and {emales were cohabitated in suspended wire-mesh czges. Females
vere housed in plastic breeding cages with wood chip (Beta-Chip?) bedding
starting gestation day 20 and dusing lactaticn. Each sdull rat was iden-
tified by cage, group and individually by a Monel® metal ear tag bearing
its animal number. The individual snimal number plus the IRDC ssudy
auaber cowprised a unique identification oumber for esch animal. Each
rat wvas assigned a unique number and ear-tagged for identification when
placed on study. At study initiation (first téss article exposure) the
rats were 55 days of age. Male rats weighed from 230 to 282 grams and
female vats waighed from 174 to 198 grams.

The study iniciated on May 4, 1987 and terminated (last Fp femaie
sacrifice) on June 20, 1987.

2. Rationale for Selection of Species and Strain

The rat is a standard laborcatory animal for reproduction studies.
This laboratory has historical control data on fertility and survival
indices and reproductive performance for rats of this strain and source.
B. ORGANIZATION OF TEST GROUPS

Parental male and female animals were raandomly assigned to one

coatrol and five treatment groups of 5 males and 5 females each by the
following method: animal numbers and their corrvesponding bodvy weights
were entered onto magretic tape which was used as the data source for the
randomization procecuare., The mean body weight and standard deviation
were calculated by sex and a computer-generated edit developed a listing
cf those animals whose body weights were within + 1.5 standard deviatious
of the mean. From the qualifying animals, the randomization procedure

selected and assigned the required aumber of animals. Bartlett's testc




" for tomogensity of veriances was performed cu thase grewps. The growp
- varissces wre juiged homogeneous.
1. Aaimal Exposure
; The selected route of administration wae ¥y whele=bedy iahalation
exposure beceuse this was cousidered the modt closely equivaleat to the
typical route of human exposure.
Aeimals ware exposed to the test article five days a waek for &
¢=hour period. Dosing begea 14 days prior to wating amd coutinued
through gestation Jay 20 for females ead uncil sscrifice for males.
Coatrol mimals received filtered air on a comparadle regimes.
The mimale were exposed in six 16a’ stainlese steel amd glass
exposure chambers. Bach chamber was dedicaced for wee with eue grewp for
the dutation of axposure. The mimals ware Woused in tha exposwre cham-
bare approximately 24 hours par day. Duriag the exposure phase of the
study the rate ware individually housed ia stainless stesl wire-mesh
cages. DNefore each daily exposurs the mimals ware removed froa the
chauber, excreta pavs ware vemoved from the cage racks, the food jars
wers capped and axcreta was removed from the chember. The mmimels ‘ere
then placed in the exposure chamber for the deratien of the exposure.
After the completion of the daily exposure, the amimals were again
removed from the chamber, the chambers ware clesmed, excreta pans wers
returned, end caps en the food jars ware remeved. The mimals ware then
teturned to the chamber. Chsaber westilatiom air uvis provided from an
HVAC system separate from the gemeral lsboratory sir-hamdling system.
. Chanber airflovw rate, temperature and relative hmidity were recocrded at
approximately half-hour intervals duriag each day's exposure.
2. Ganeratioa of Exposure Atmospheres

The exposure atmosphetres ware generated with the system showan

schematically in Figure 1. Nitroger, heated to 200°C by passage through

418-033
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s 1L stainless steel cylinder fitted with a 1500 watt band heater, was
introduced atr the bdottom of a glass column 7.6 cm in dismeter and 30 cm
long which was packed with glass beads. The liquid test wmacerial was
delivered by s fluid mstering pump (FMI) from a stainless steel safecy
can, through Teflon® tubing, to the bottom quarter of the column. The
test material wvas vaporized as it flowed up the column co-current with
the nitrogen flow. The vapors were passed to the chamber inilet where
they were diluted with chamber ventilation air to the desired exposure
concentration. The operating parameters for the generation systeam are

shown in the following table:

Champer Number Cc-4 c-9 c-11 c-10 C-12 c-3
Desired Conc. (pom! 0 100 2%0 300 1,000 1,500

FMi Pump Type: - RPG-I20-1/4 RPG-20-1/ RPG-33-3/8 RPG-50-3/8  SYX-T2-3/8
FMiI Pump Setting: - 3.0 8.3 2.3 5.0 5.9
Approximate Liquid

Flow Rate (ml/min): 2.t 3.1 9.0 17.8 27.4
Asmater Setting

for heater (amps): - 10 10 10 10 10
Nitrogen Fiow Rate (L/ain): 150 150 1%Q 130
Chamber Airficw Rate (L/min): 3200~ 1200~ 3200~ 3200-

4000 4000 4200 4200 4000 4000

Asmpter Setting for heat
tape (amps): N/A N/A NA N/A N/A 2

3. Analysis of Exposure Atmospheres
a. Nominal
A nominal exposure concentration was determined for each
exposure by weighing the test material reservoir before and after each
day's exposure and dividing the difference in weight by the total volume
of air. The total air volume was calculated by multiplying the arith-
metic mean of the half-hourly measurements
exposure duration.

ppa by use of the follow!ing equation:

418-035




' n--{ x% X 3x 106

g/t X 2.06 X 105

Whare: g = weight of test material wsed duriag the exposure,
in grams
L = volume of air that passed throwgh the chamber dering
the exposure, in liters

R = uaiversal gas coastaat, gi%&;lg_g

N = gren wslecular waight of the test material, 120 g/wcle

T = acninal laboratory tempersture, 294 °x

P = aeninal laberatery baremetric pressure, 740 mm g

10° = ppn conversiea facter

b. Actuwal
The actuzl exposure coacemtrations were moaitored with & gas-

shase i{afrared spectrephotematar (IR). Rach chambaw fasludtas sha
coatrol, was sampled by dravisg chamber atmesphare threwgh o Teflon®
seaple line, through sam sutomstic sampling system, into the IR. The
sutomatic sampling aystem allowed, Yy weans of solemoid valves, esch
chamber to be sampled sequeantially fer approximately sev _. minutes of
every hour. Both the sutomatic ssapling systea and the recordiag of
sctual concentrations were coatrolled by a Newlett-Packard Model 3388A
laboratory computer. The operatiag coaditioms for the IR were as
tollows:
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Instrument: Miran 1A

Wavelength: 3.44 scn

Range: 1 Absorbsnce Gnit Full Scale
Siic Width: 1 sm

Closed=Loop Volume: 5.64L

Pathlength Setriag: I.54

Gain Setting:

Call Pressure: ~1 psig

Meter Response Time: 10 seconds

Zero Gas: Chamber Supply aAilr

The IR was calibrated by use of the closed loop technique as vecom-
mended by the manufacturer. The closed-loop calibration consisted of
injections of various volumes of the test material into the closed loop.
The concentration of test material in the closed loop was calculated as

follows:

10=3 ¢ 106

=V X 3.17¢6
1iquid volume of test material, in wmcl
volume of clnsed loop, 5.84L

universal gas constant, 62.36L - mnlg
mole - °X
gram molecular weight of the test material, 120 g/moie
nominal laboratory temperature, 294 *K
density of test material, 0.848 g/ml
IR ¢ell pressure, 1 psig beleow laboratory

barometric pressure or 688 amig




X
[y
s

o trununn upr mntuuc- are ou- h the hum:; table:

r

Comulative hjceuu th Conceatration
Yolume (wel) osed

1.3 5

3 103

8 273

13 )

3 786

10 b 3 ) 1130
10 43 1470
10 33 1810

Each calibration poiat wes replicated three times, snd a standard
curve of meaa {nstrumsut vesponsa versus éhud-lqop vapor conceatration
was gewarated. Defeore sach day's eaxposure the standerd curve was
verified by the injeetion of liquid test material fate the closed loop at
the coacentrations showa in the following tablet

Voiume O Test . Cesulative Vapor Cemceatration
Mate ted (wel Injection Volwme (mecl) in_Closed loop (ppm)
3 3 103
12 13 S13
3 43 1540

If the measured concentratioms for all three poiats were within +102
ol the actual closed-loop conceatrations, the IR was cunsidered tc o> in
calibration.

In addition the accuracy of the analytical system was checked by the
use of vapor standards prepared by vaporizing liquid test msterial into
Tedlar® gas bags and them anelyzing the bag atmosphers. The gas bag vas
sampled from the end of the sample line withia the appropriate chamber.
The concentration of the test material vapors in the gas dags were cal-
culated as follows:

418033
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pp--%x—":rx%x 1073 x 1076

liquid volume of test material, in =cl
voluse of air added to gas bag, in liters

universal gas constant, 62.36 L-wmi
mcle - 'K

gram molecular weight, 120 g/mole
acminal laboratory temperature, 294 °K
nominal labcratory barometric pressure,
740 mmHg

D = test material dunsity, 0.868 g/al

10~3 = conversion factor, ml %o wmcl

i07® = ppm conversion factor

The gas bags were prepared a3 shown bdelow:

Volume of Calculated Acceptable
Desired Exposure Bag Liquid Test Bag Analyzed
Concentration (ppm) Volusme ) daterial (mcl) Conc. (ppm) Range (ppm)

100 56 100 90-110

150 100 140 51 226-276

50Q 280 s02 450-550
1000 . 560 1006 900-1100
150G L 00 840 13501660

If the analyzed concentration of the gas bag was not within +10%7 of

calculated coucentratios, a second bag was prepared and analyzed.

second bag wss alsc smet within + 10% of she -

Study Directoer was notified. The results of

presenZted in Talbla 3.




5T un iuu) o! t\m :ut -utm withia esch m cheuber wes dater-
' uined by use of gas chronatography (GC).
SR The mtttm& asalysis was nr!onu to descastrate
"u.lcn npor&uttu of the test material, wet to douu expesure coa-
contrations.
T™he chember sawples for GC analysis were collectsd om two-

stage (400 ug stags 1, 200 ag stage 2) charcoal tuves (SEC, Imc.) =muder

the following sampling regimsus:

- Desired Sample Sample
T T Exposure Flovw Rate Duration Total Volume
= Sase. (pow) Ssc/atn) Snta) of Sample (L)
T 0 200 0 0
100 200 300 &0
230 200 130 b )
300 200 13 13
1000 200 b} 1.4
1500 200 3 L]

After the samples were collected, the chavrcosl frum each stage wvas
rlaced ia separate S cc vials. Ilaternmal Standard Solutiom, prepared by

adding 300 mcl of styrene ta & 200 al volumstric flask sad diletirg to
; : the mark with cardboa disulfide, was added to esach vial (4 al for stage 1,
P 1 w1 for stage 2). Each vial wes them capped aad the charcosl wes

; allowed to dasord on a shaker fer at lesst 150 ain. Approximately 1 ucl
* L aliquots were dravn from the vials and iajected inte & calidrated GC (see
; below for decails of calidration). The ratio of the pesk area for the
L compounent to pesk ares of fnternal standard was detersined for the
- following compounds/components: o-xylene, cumene, n-propylbenszens (PB),

A-athyltoluene (4-ET), J-ethyltoluene {3-iT), 2-ethyltoluene /2-ET),

418-031
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1,3,5~trimethyibeazene (1,3,5-TM8), 1,2,4~trimethylbenzene (1,2,4-TMB)
and 1,2,3-trimethylbenzene (1,2,3-TMB). In additicn, unidentified com—
ponents with retention times greater than 1,2,3-TMB were defined as
2C10's. The weight percent for each compound was calculated by dividing
the smount of each compound by the sum of the smounts of the {ndividually
quantitated compound and sultiplying by 100 minus the weight percent of

the >Cl10's. The calculations are shown below:

!C!(! X AIS X wt . IyCM

RFy =
(1sS] Ay 1

Amt. y = AY X RFy X {ISS! X EV
AIS

wt. T D> Clo = ___EACI0O __ x 100
= TAy + LACIO

_Amt. ¥ x (100 - wt. T > Cl0)
TAmt. ¥ -

response factor for compound y

conceantration of calibration mixture in working
standard in =ag/ml

concentration of internal standard, 1.36 mg/al
area of {nternil standard from chromatogram

area from chromatogram for an individual compound
(o-xylene, cumene, P8, 1,3, 5-TMB, 1,2,3-TMB,
1,2,4-T™8, 2-ET, 3-ET, 4-ET)

weigiht percent of {ndividual compound y in
calibration mixturse

amoun. of individual compound v, in mg

slution volume, 4 ml for stage | samples and | ml
for stage 2 samples

weight percent of compounds with retention times




7 . : chmmnm‘nm&. A2 wo time wen
mummmumnummmm
o mcememmmuu-mammummnm to
h siailar to the test saterial. '
The GC opersting parsmeters for the charcesl tube saalysis ead for
evalysis of the meat liquid (as deserided sdeve uader Test Material) are
showm ia the following tadle:

Tastrument: Varism 2400 Cas Chrematograph

Columm: 6’ = 2um ID glass

Packing: 3T $SP-1200/1.732 Bentone 34 em 100/120 wesh
o supalcoport
e Deteactor: Flame fenizatien

Teaparatures
: Injector: 160°C
L Column: 13°¢
EERE Datacter: 200°C
oy - Gas Mow Rates
- - Wyt 30 cc/uin at 60 peig
Ba: 40 ee/min ar 40 pots
Alxe WO ce/utn at 0 peig
Electromater Attewuation
: Setting: l6x10-11
Injection Volume? lmel
Integrator: [ 2% 7Y
3 Qhart Speed: 0.3 en/uin
) Qhart m:ply
f 0-13 ata 2
- 15=40 ain 2l
: Threshold Setting
0-13 nin ¢

15=-40 ain
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Y

The results of the GC analysis of the vapor composition of the expo-

sure stmospheres are presented in Table 4.
D. TEST MATERIAL ANALYSIS

The composition of the test material in each drum used during the
animal expe .ures wvas analyzed using methods described below. As each
drum wvas opened (sot more than two weeks before use), three | ml aliquots

were sccurately weighed into separate 50 wl volumetric flasks, diluted o

the mark with internal standard solutica, and then diluted again 5:1i0.
h

Each solution was injected into the GC and the weight percent of eac
compound, including the >Cid's was calcuiated as described above. The
weight percents for the three aliquots were averagad and the resylts were
reported to the Study Director before the drum was used on study.

results for all drums used on study were in ggreemen

material composition defined by the protocol, whi:zh i{s shown it the

following table.

Weight Percent

o-xylene

cumene

n-propylbenzene
4-ethyltoluyene
3-ethyltoluene
2-ethyltoluene

1,3, - trimechvlbenzene
1,2,4 - trimethylbenzene
1,2,3 - trimethylbenzene
>Cl0's
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- After lé=days of test article expesure each uale was housed with ocoe
fensle from the ssme coatrol or trested growp is wire-wash cages for
wating. All mimals in the stuly wmre the same strain end source. The
eccurrence of copulation was deternined by daily iaspection for a copuls-

_tory plug or by vagiaal iamspection for sperm. The day that evidesce of

mating vas detected vas designated day 0 of gestatioa,
P. Py PAREWTAL OBSERVATIONS
1. Appesrssce smi Bedhavior
Throughout the study, both male and female rats ware observed
twice daily for mertality snd overt chaages in appesrsace sd behavior.
During treatment, all pareatal simals were cbeerved weekly in detsil for

clinical sigas of tomicity.
. Bedy Weighte
_ Individual msale ﬁly weights were recorded weekly from cam-
douisation wntil sacrifice. Imdivideal female body wights were recorded
weekly watil evidence of copulation was obeerved. Matersmal body wights
were vecorded on gestation days 0, 7, 14 end 21, and lactation days 0 and

A,

3. Food Consumption
Individual male and female food consumption was recorded waekly.

Maternal food consumption was recorded for the gestation day iatervals 0
to?, 7 to 14 and 14 to 21, ad lactatioa days O to &. Food comsumption
was wot messured during mating.
C. DISPOSITION OF MALXS

Upon completion of matiang, all surviviag psreatal males were exmioed
exterually, sacrificed, mecropsied ad discarded.
R. ¥y PARTURITION AND F, LITTER OBSERVATIONS

All bred females were allowed to give dirth. During the period of
expected parturition, the ¥y females were observed tvice daily for

A18-033
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= aevborn litters. Lactation day O was designated as the day the entire

litter vas found md delivery vas judced complete. The darationm of

gestation vas calculated and sy difficulties cccwiring at parturition

vere recorded. On lactation day 0, the licters were examined for licter

size, stillbirths, live bditths and my gross anomalies. During lac-

tation, the dams and pups were cbserved daily tor survival aud the pre-

sence of dead pups was recorded. Pups wvere weighed individually on

lactatiou days O and &.

latacr pups found dead during the lactation period were necropsied,
examined for aomalies and discarded.

On lactation day &, all dams were sacrificed, a gross necropsy was
performed and the number of uterine implantation sites were recorded.

All surviving pups vere examined externally, sacrificed and discarded
on lacta=ion day 4.

On the 25th day after separalion from the male, a gross necropsy was
performed on all females which failed to deliver. Any condition which
would have prevented pregnancy was recorded. Uteri from females that
appeared nongravid were opened and placed in 101 ammon.um sulfide solu-
tioan for detection of implm:acionsi.

All nongravid females were excluded from the summary of group mean
body weight and bedy weight changes during gestation and lactation.

I. DATA RETENTION
All raw data, a sample of the test articlas and copies of the final

report are retained in the Archives of Internarional Research and

Development Corperation, 500 N. Main, Matfawan, Michigan, 49071.




V. RESULTS
A MATERMAL OBSERVATIONS
1. Appesrance and Bedbavior (Tablas 6 and 7)
" Survival was 100X for males and females in all study groups
fncluding the coutrol group.

Two females at the 1,500 ppm exposure level had yellow staining
on the mogenital baircoat. Similar findings were not evident in females
at lesser exposure levels or males st may level. Mo relation to treat-
ment vas determined. Wo other wotsble findimgs in appearance or debavior
were @vident im the study groupe. Some of the additional incidental find-
ings iacluded scabbing or matter around the eyes, hair loss, and
walocclusion or malaligned incisors.

The oaly sbeoresl postmortem fiadiangs were a focus ou the stomach
of cae high~dose female md & focws om the liver of one coutrol females.
All other mecropey fiadings were mormal.

2. Dody Weights (Tables 8 aad 9)

Mean body weights of males at the 1,300 ppa exposure level were
lover tham coatrol values over the three weeks of exposure. Similar
effects were uwot evideat in my of the lewver treatmeat levels. %o
seaaingiui diffssecss is =as W27 wmights s witss s &sals
during.any study week msasured.

Various fluctuations ia watermal bdody weight chaage were noted
among the study groups during gestatiom, dut mome occurred with suf-
ficient regularity to be comsidered & memmingful trestment effec:. Body
weight chenge duriag lactation showed & comcentration-related body weight
loss at the 500, 1,000 end 1,500 ppm exposure levels. Due to the high
auaber of nongravid animals, valwss at the 1,000 ppm exposure com-

centration were dased on ocae aaimal.

-
TEe>
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3. TFood Consumption (Tables 10 and 11)

Reductions in mean (g/animal/day) and relative (g/kg/day) food
consumption were noted in male rats ac the 1,500 ppm exposure level
during most study weeks measured amd in female rats at the 1,500 ppm
level, scudy week 1. No other meaningful changes in weekly food consump~
tion were noted in either sex.

Various slight depressions in maternal food coasumption were pre-
sent in high-exposure females during gestation and lactation but no con-
sistent pattern was seen that would indicate a test article effect.

4. Gestation and Lactation (Table 12)

No meaningful effects oun either male or female fertility were
noted in any study group. The lowest ferzility occurred at the 1,000 ppm
exposure level where four out of five rats were nongravid. At both the
250 and 1,500 ppm expcsure levels, only two out of five racs were noagra-
vid. Differences in copulatory intervals were not large enough between
control and tresated animals to be considered meaningful. Mean gestation
length and the mean numbers of liveborn and stillborn pups were com-
parable between treated and coutrol animals.

Mean survival of wale «nd female pups on lactation days 0 and &
showed no meaningful effects attridutable to the test article at any
exprsure level. Reducticas noted at the 250 ppm exposure level were due
to the total loss of one litter.

Stight depressions in mean pup bedy weight at birth (lactacrion
day 0) and on lactation dayv &4 were present at the 1,500 PPm exposure con-
centration. Both male and female values wers less than respective
controls. Pup body weights at the 1,000 ppm exposure level were also
slightly lower than in the control group but a definite effect is not

iitter. The depressed day

clesr because the data were based on only one

que o €

I

[

uwider-

H

o

lactacion day




‘ nsa-mn- dosage :-m -l tw t—h peps ok at the 230 =i
Iﬁm dosage levels -fed during lastatien. &t sscrepsy, ene female et
the 230 ppe decage lovel was fownd wich ma interventricular septal defect
of the mtecior portion of the haart and & veduced retroessphageal right
subelavian. W visidle desrmalities wmre ssted for my other pup which
‘“O

S. UGterine Ixsmimatiocas (Table 13)
Uterine examination obeervations gave wo imdication of aay treat-
weat induced deviatioas i werime jmplantations, poscisplantation loes

“or the wasber of pups delivered.

.. CEPOSURE COWCENTRATIONS

1. Expeswcre Chamber Baviresmemt
e chember savireemsat data (airflew, temparatuce and velative
humidity) ere ousmarised es the ween aad stamdard devistion of the weekly

ssans, in the follewiag table:

nE New s;,‘%g] m_.;_—;‘gsg_ Ralative I-idi;; illl)
I-ht 9.

C-4

Cc-9 3771 10’ 23 0.! 6.0
3663 13 t L) 0.4 46
nn n 1) 0.4 e 3.1
3300 3 P o) 0.3 5.1

c-3 b L) 9% 1) e.3 3.4

\

The weekly meams (¢ $.D.) for the chamber euviromment data are pre-
sented im Tadle 3.

418-035
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2. Exposure Concentratiouns
Nominal and sctual exposure coucentrations for esch exposure day
can be found in Tables 1 sad 2, and are pcasenced in swmmary (memm + S.D.

of the daily nominal and the daily mean actual conceatration) bdelow:

Chamber Desired Nowminal Actual
Number Cone. Mean S§.D.

c-4 0 Control Chamber
¢-9 100 i02 3.
c-11 250 246 3.
c-10 $00 463 8.7
c-12 1,000 962 ii.
c-3 1,500 1355 a7,

B

S.D. - Standard deviation
The fact that the nominal exposure concentrations were lower than
the actual measured levels, particularly at the highest level, was quite
unusual. After complaticn of the scudy, it wvas determined that calibra-
tion of the analvtical instruzentation was slightly in error. Based on
the gas bag calibratica check data, collected a few days prior to study
initiation and again toward the end of che the study, this error appeared

to be somewhat less than 10%. Therefcre, the sctual concentrations were

considered to be the best estimate of animal exposuve levels.
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DISCUSSION AND COMCLUSICN

Slight maternal toxicity was present for rats act the 1,500 pra expo-
sure coucentration. These effects ware saen in body weight losses during
lactation mad a decrease in food consumption during study week 1.

Chianges anoted in male rats included reductions in dody weight gains

and mean and relative food consumption during most or all of the measured
study weeks in the high-dose (1,500 ppm) group.

Slight reductions in offspring development were present at the 1,500
Prm exposure level as evidenced by reduced pup body weights on lactatica
days O and 4. The effects were seen in pups of both saxes.

In conclusion, vhen administered to male and female Charles River
COBS® CD® rats at an exposure concentratioca of 1,500 ppw, Cg Aromatic
Bydrocarbons induced reducticans in body weight in parental mimals,
slight materunsl toxicity snd ighibited offspring development. Similar
effects were oot seen at the lower exposure levels.

To the bdest of my knovledge, there were no significant deviatioas
from the Good Laboratory Practice Regulations which affected the quality
and integrity of the study. This study was conducted in conformance with
the Good Laboratory Practice Regulations. This report accurately

reflects the raw data obtained during the performance of the study.

(7,.% (. L/L.J\ */2/5¥7

James L. Schardein, M.S. Date
Sciencific _irector, Reproduction and

‘Teratology Division

Study Mrector
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Deily Wominal Exposurs Concentratiocas ia oy

c-9 c-11 c-10 Cc-12

103 236 456 953
102 4689 %9
103 470 957
102 453 819

446 982
106 470 970
107 465 958
106 477 959
100 466 966
101 466 950
101 476 967
102 463 959
98 469 958
100 467 1030

462 965

483 957

461 971

455 970

457 975

465 963

461 969

460 967

492 972

456

458

459

458

464

455

453

- - No exposure scheduled
418-035




5-05-87

- 5=06-87
3-07-87
3-08-87

3-11-87

$-12-87
$=13-87
3-14-87
S-13-87
5-18-87
$=19-87
$=20-87
$-21-87
$-22-87
$-25-87
3-26-87
3-27-87
3~20-87
$-29-87
¢-01-9?
6-02-87
€-03-87
¢-04-87
¢-03-87
6-08-87
€-09-87
¢-10-87
$=ii-87
¢-12-87
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Gas Bag Checks of Anslytical Systea

Calculated
Concentration

(ppm)

Instrument
Response
(Mv)

Measured
Concentration

(prm)

X of
Calculated
Concentration

100
250
500
1000
1510
100
230
sC0
1000
1510

77.7
151.7
381.9
592.8
988.3

77.0
165.6
394.2
596.7
998.9

38
244
529

1080
1630

97
267
548

1080
1650

98

98
106
108
108

97
107
110
108
109




100 g dnairen)

vy %

bl
i

'é'z-

5!5!'%

Rhb
v aws

o000 000000

3 3’
T

C-t0
(300 ppm desired)

5!5!‘

b
19 3
i

1
1,2
1,2

-
[ N N NN N

1é

:
j

[}
1,000 pon dmaires)

!ﬁﬁll

» P

X

c“-lb.ﬂ
T

di

X
1

€=3
(1,300 ppn dasired)

!ﬁil

--“
- ®
3“”?4
;U.U

3.9
6.0 6.8

*Senples cotlected, Wt amalyticel reseits were wrellsble
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TARLE 4. Cont. Ges Chromstographic Amelysis of Chamber Atmoipheres (wt. £) -~ Contlnued
Oute Ssmpie Collected
Chenber Compound $-18-47 2-26-87 &~1-87 6-8~47
c-9 o~xyiens 3.15 3.19 J.14 .13
(100 ppm desired) cumene 2.82 .85 2.83 2.81
L ] 4,06 4.10 4.08 4.08
L 34 .27 7.5 7.30 7.27
=T 15.8 15.7 15.6 15.6
T 5.39 .42 S.40 5.40
1,3, ™8 8.29 8.32 8.3 8.32
1,2,4 ™8 4.7 40.7 4.6 4.8
1,2,3 8 5.93 .92 .89 5.89
>C10's 674 8,57 6.84 6.7
C=11 o~xy lene 3.7 3.17 .19 317
(250 ppe desired} cumane 2.84 2.8% 2.84 2.82
NP8 4.08 4.08 4.07 4.08
SET 119 7.28 7.30 7.28
XT 13.8 15.8 15.6 15.8
®T 3.4 42 .41 5.41
1,3, ™8 3.3 8.32 8.32 8.3
1,2, B Q.5 40.3 Q.3 40.6
t, 2.3 e 5.3} 3.98 3.94 5.98
»C10's 6.87 .48 5.3 4,81
C=-10 3,18 3. 3.7 37
(300 ppm desired} 2.79 2.82 2.83 2.82
4.07 4.06 4.08 4,08
7.27 7.2% 7.28 1.27
13,8 13,8 13.8 13.6
$.4Q 3.40 .40 5.40
8,27 8.29 8.3 A3
40.7 4.8 4C.5 0.5
3.96 3.36 5.94 5.92
6.87 5.52 .78 §.8%
C-12 3.7 J.1a 3.16 3.23
(1,000 pom desired) I.8% 1.83 2.82 1.88
4.09 4.07 4,07 4,12
7.29 7.7 T.27 7.34
13.8 1%.6 13,68 135.8
3.42 5.42 3.40 2. 41
8,32 8.3 8.3 8.34
40. 8 40.8 40.7 40.4
5.91 3.0 3,94 %.34
6.82 §.33 6.74 8.89
c-3 3,18 317 3.1%
(1,300 pom cesirsd) .34 1.84 2.34
4.0% 4,09 4,10
7.2% 7.9 ? 7.2¢9
13,8 15,8 2.8 1%.8
3,40 .39 5,40 3,42
3.3 8.30 8,34 a.32
40,3 i0.% 4.8 40,7
3.83 B2 5.92 3.9z
§.38 4.33 &.81 §.63
418-03% can ba he Tadicatad pages of oy
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*The chambers were ouly operated for 4 days during this week
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Test article, dge at
Desired Start of
Concentration, Study
Male Number (wesks)

0 ppe (Control):

Hydrocarboas

[SE N O A

Cq Aromatic Hydrocarbons
230 ppm:

27172

27173

27174

27175

27176

Cy Aromatic Hydrocarbons
500 ppm:

27177

27178

27179

27180

27181

Cq Arcmatic Hydrocartons
1,00C ppe:

27182

27183

27184

27185

27186

Pt B OSSO

el el

(6]

[« R+ SR« TR ]

L A8 B LY
s
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27208
27209
27210
1

Cy Aromatic Bydrocarbous
1,000 ppe:

N2
27213
27214
7213
27216

Cy Aromatic Rydrocarbous

1,300 ppu:

217 * - 1487
27218 —17-87
17219 ~-17-87
27220 ¢ -14-87
7221 ¢ 15-87

$S - Scheduled sacrifice
418035
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- Malas

Study Week Number
1

3% , :
N Individual Weekly Body Weights (
;}. Test Article,
= Dasired Comcentration,
. Male Number 9 3
v 0_pps (Coutrol):
=~ 27162 248 300 iso 394
o 27163 2464 315 354 401
. 27164 i 268 94 316
o 27165 254 308 360 401
) 27166 250 299 343 369
- Cy Aromatic Hydrocarbous
100 ppm:
] 27167 230 221 310 338
27168 240 233 332 369
27169 253 280 306 330
’ 27170 262 319 366 415
27171 234 297 333 369
C9 Aromatic Hydrocarbdoas
' 250 ppa:
. 27172 2 287 324 as3
27173 256 332 381 424
. 27174 243 284 340 378
27175 255 321 368 420
27176 51 n? 342 377
Cg Aromatic Hydrocarboas
500 ppm:
27177 239 299 340 374
s 27178 255 320 366 404
27179 260 329 368 404
i 27180 238 298 334 371
27181 242 301 343 376
Cq Aromatic Hydrocarbons
N 1,000 ppm:
27182 254 321 374 409
27183 252 297 32 353.
27184 251 305 340 3689
R 27188 238 291 322 347
! 27186 252 318 364 405
- Cy Aromatic Hvdrocarbons
1,500 ppm:
; 27187 248 2832
- 27188 247 285
27189 248 272
27190 251 3
27191 237 7

418-033



' . Arultk TRydrocarbons

mnm
22198
mny
27200
701

lg Arematic Rydrocarbons
22 ppat

= _-27%02
)
27704

27203

2720

“Arematic Rydrocarbons
& ppm:

27207

Cy Arcmatic Rydrocarbous

i
7218
27219
720
e

413-033




Individual Mscernal Body Weights
During Gastation and Lactation
Test Article, Body Weight (grams)

Desired Conc., Duy of Gestation Day of Lactation
Dam Number 7 14 21 0 4

0 ppm (Coutrol):

27192 223
27193 233
27194 219
27195 234
27196 235

Cg Aroma. « Hydrocarbous
100 _ppm:

27197 234
27198 219
27199 241
27200 248
27201 254

Cy Aromat{c Hydrocarloens
250 p-a:

272022 251
27203 273
272042 236
27208 251
27206 231

C9 Aromatic Hydrocarbons

500 ppm:

27207 231
27208 226
27209 204
272108 241
27211 239

3Nongravid, not included {a caleul
Bpid not deliver, sacrificed 13
cf mating

Conc. - Concentration

ation of means
t

Ui
days following termination




e a2
Gy Arematic Rydrossrbecs
1,300 pem:

272170 229
182

26

. 17220 232
271210 220

Stongravid, wot included ia calculation of wean
418-03% "pid wot deliver, sccrificed 235 days folloving terminmation
of mating
Comc. = Comcentration
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&8

Individual Matarnal Food Consumption
During Cestation and Lactatiou {g)

Test Article,
Desired Conc., Gestation Days Lactation De
Dam Mumber 7 7-1% 1421 '—_FI"""E

0 Control):

27192 157
27193 144
27194 153
271954 129
27196 176

Cy9 Aromatic Hydrocarboas
100 ppm:

27197 150
27198 155
21 165
27200 191
27201 174

C9 Aromatic Hydrocarboas
250_ppu:

27202% 141
27203 186
272048 130
27205 169
27206 147

Cq Aromatic Hydrocarboas

300 ppu:

17207 247
155
142
130
145

C9 Aromatic Hydrocarboas

1,000 ppe:

27212 131
272138 146
272143 182
272154 126
272163 i18

Cg Aromatic Hydrocarbons
1,500 ppa:
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14
10
B4 met daliver (mu)
16

17
13
14
13
18

Md et deliver (uqnvu)
18

3‘ mt daliver (uqnvu)
? C

Sruplentstion sites wst correspondiag te deliversd pups; values
Tepresent pestisplantation lese amd/er couplete cammihelizstiom.
Cenc. « Comceatration

418-033




) Individusl Utarine Obsarvaticus
N ou Laczation Day 4
Teaz Article, Total
Desired Counc., Implaciation Nuaber of Resaining
Dem Mumber Sites Pups Dalivered Sites®
C9 Aromatic Rydrocarbous
1,000 ppa:
27212 12 11 1
27213 0id not deliver (noagravid)
27214 iid not delivar (nongravid)
27212 0id not deliver (nongravid)
27216 Did not deliver (nongravid)
C9 Arocmatic Hydrocarbdous
1,300 ppm:
27217 Did not deliver {nongravid)
27218 ié 1s 3
27219 i% 14 0
27220 13 i3 0
27221 Did not deliver (nongravid)
%{mplaatation sites aot corresponding tc delivered pups; values
repre<ent pastisplantation loss and/>r complete cannibalization.
Tfanc. - Concentration
418-03%




AFFENDIX 2
- Blstorical Coatrel Deca
tsdividual Swiies hive besn mbdjected to Quality Asswrance mmidic; t:

folioving histerical cempilation of data hee :t.
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CERTIFICATE OF AUTHENTICITY

THES IS TO CERTIFY that e microimages appearing on this microliche are accurele
ond camplain reprodh-tuns of the maummm







