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SUMMARY

This study was designed to assess the potential inhalation reproductive toxicity of
Baseline Gasoline Vapor Condensate when administered via whole-body exposures to
Sprague Dawley rats (26/sex/group). The test substance was administered (using a
nitrogen enriched air mixture) at target concentrations of 2000, 10000 and 20000 mg/m’
for 6 hours/day, 7 days/week for 10 weeks before mating, for 2 weeks during mating, for
3 weeks during gestation and for 4 weeks during lactation prior to weaning. In addition, a
control group (26/sex) received nitrogen enriched air only while in chamber. This entire
process was then repeated for a second generation. Exposure levels were determined
using an infra-red spectrophotometer 4 times per chamber per day. Additionally, the test
substance’s major components were assayed once per chamber per week. Particle size
distribution measurements were also made once per chamber per week using a TSI
Aerodynamic Particle Sizer.

Viability checks were performed twice daily to check for mortality and signs of severe
toxic or pharmacologic effects. Physical observations and body weights were collected
twice pretest (P, generation) and at least weekly during the study (P, and F, generations).
Feed consumption measurements were obtained beginning the week prior to treatment
initiation (P, generation) and at least weekly during the study (P, and F, generations).
After completion of ~ 16 weeks of exposures, all parental male animals (P, and F,
generations) were sacrificed. All parental female animals (P, and F, generations) were
sacrificed on Lactation Day 28. Selected organs were weighed and organ/body weight
and organ/brain weight ratios calculated. Complete macroscopic postmortem
examinations were performed on all parental animals. Histopathological evaluations of
selected tissues were conducted on randomly selected parental animals.

Pups (F, and F, generations) were observed as soon as possible after delivery for their sex,
the number of live and dead pups and pup abnormalities. Thereafter, litters were
observed twice daily. On the 4® day after parturition, litters with more than ten pups were
randomly culled to ten pups with sex distribution equalized when possible. Pups were
given a gross physical examination, were weighed and were sexed frequently until
weaning on the 28" day after parturition at which time they were sacrificed. A
macroscopic postmortem evaluation and the weighing of selected organs were performed
on selected pups. Evaluations of selected neural tissues (presented in this report except
GFAP evaluations reported separately) were conducted on selected F, pups.

The mean (+ standard deviation) analytical exposure concentrations of Baseline Gasoline
Vapor Condensate were determined to be 0 + 0, 2014 + 96, 10140 = 369 and 20010 =
599 mg/m’ for the Air Control and the exposure groups, respectively. The analytically
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SUMMARY

measured exposure levels of the airborne test substance were acceptably close to the
targeted exposure levels. The measured and nominal concentrations varied somewhat
(less than 21%), but acceptably, from the expected 1:1 ratio for this type of vapor
exposure. Chamber environmental conditions averaged 24°C and 43% relative humidity.
Particle sizing results indicated that the atmospheres were essentially vapor only, as
expected, since there was no substantial difference between the particulate levels in the
test substance chambers and the Air Control chamber. Analysis of the major components
in the neat test substance and the test atmospheres showed an acceptably close
comparison between the neat test substance and the vaporized test substance. This data
demonstrated that the test animals were exposed, as expected, to all of the major
components of the test substance in their acceptably proper proportion. The data was
consistent from week-to-week during the study indicating stability of the test substance
and the atmosphere generation techniques.

There was no effect of treatment on survival. The test animals were generally
unremarkable in-chamber during the exposure periods and during the non-exposure
periods (afternoon evaluations) during the premating period in both sexes, the
mating/postmating period in the male rats, and the gestation and lactation periods in the
female rats. There were exposure-related differences in body weights or weight changes
in the test substance exposed animals compared to the Air Control animals. These
differences were decreases in body weight in the P, female rats in the 20000 mg/m’ group
during the latter 3 weeks of the premating period and decreases in body weight gain in the
F, male rats in the 20000 mg/m’ group during the initial 8 weeks of the premating period.
There were no exposure-related differences in feed consumption in the test substance
exposed animals compared to the Air Control animals. There were no exposure-related
differences in estrous cycle data (as measured by cycle length and number of estrous
cycles) in the test substance exposed animals compared to the Air Control animals.
Mating indices for the male rats treated with the test substance were comparable to the
Air Control group. Mating, fertility and gestation indices for the female rats treated with
the test substance were comparable to the Air Control group. Treatment with the test
substance also resulted in no statistically significant differences in most other
reproductive parameters including the percent of females completing delivery and the
duration of gestation, when compared to the Air Control group. There were no exposure-
related differences in body weights or weight changes in the test substance exposed
animals compared to the Air Control animals during the gestation and lactation periods.
There were no exposure-related differences in feed consumption during the gestation and
lactation periods in the test substance exposed animals compared to the Air Control
animals. Treatment with the test substance resulted in no statistically significant
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differences in all parturition parameters including the total number of pups delivered, the
number of pups dying, the viability (4 day survival) and lactation (28 day survival)
indices, the number of implantation sites per litter, the sex ratio and the number of live
pups/litter, when compared to the Air Control group. There were no exposure-related
differences in the timing of sexual maturation for males showing preputial separation and
females showing vaginal opening in the F, pups weaned from test substance exposed
animals compared to the F, pups weaned from Air Control animals.

There were no exposure-related differences in macroscopic postmortem evaluations in the
test substance exposed animals compared to the Air Control animals. Exposure-related
effects on organ weights included statistically significant increases in kidney weights
(absolute and relative to body and brain weight) at the 2 higher exposure levels in the P
and F, males and at the highest exposure level in the P females. These differences for the
males (but not the females) were consistent with the microscopic findings discussed
below. The percent sperm motility, caudal epididymal and homogenization-resistant
testicular sperm counts, sperm morphology, and primordial and growing follicle counts, as
individual ovaries and total per animal, were not affected by treatment with Baseline Vapor
Gasoline Condensate at an exposure level of 20,000 mg/m’. Microscopic findings that
were considered exposure-related were found only in the kidneys of male animals
exposed to 20,000 mg/m’ of Baseline Gasoline Vapor Condensate and are consistent with
hyaline droplet nephropathy, attributable to accumulation of alpha-2 microglobulin
within renal tubular epithelial cells. This species- and gender-specific change has been
well documented in male rats exposed to a variety of hydrocarbon compounds and is not
considered relevant to humans. No test substance related microscopic changes were noted
in male and female reproductive organs or other protocol-specified tissues in this study.

There were no exposure-related differences in body weights and weight changes in the
pups feeding from test substance exposed animals compared to the pups feeding from Air
Control animals. The pups were unremarkable during the lactation period. There were
no exposure-related differences in macroscopic postmortem evaluations and organ
weights in the pups feeding from test substance exposed animals compared to the pups
feeding from Air Control animals.

In conclusion, exposure of rats to 2000, 10000 and 20000 mg/m’ of vapor of Baseline
Gasoline Vapor Condensate resulted in decreased body weight gains in the P, females and
F, males prior to mating in the 20000 mg/m’ exposed group. There were also increases in
kidney weights in the parental male animals in the 10000 and 20000 mg/m’ exposed
groups of both generations and kidney weights in the parental female animals in the
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20000 mg/m’ exposed group of the P, generation. However, increases in kidney weights
in parental male animals exposed to the 2 higher exposure levels of vapor were consistent
with hydrocarbon nephropathy seen in these animals. This finding has been generally
accepted (US EPA 1991. Alpha 2 microglobulin: association with chemically induced
renal toxicity and neoplasia in male rat. In Risk Assessment Forum, p.85. US Govt.
Printing Office, Washington, DC.) not to be relevant to human risk assessment. There
was no evidence of any neurotoxicity as a result of the exposures. Therefore, a no
observable effect level (NOEL) of 2000 mg/m’ was determined with a no observable
~adverse effect level NOAEL) of 10000 mg/m’. There was no adverse effect at any of the
exposure levels on reproductive performance in the study, including mating, fertility,
parturition, lactation, offspring survival and development/maturation, in either the P, or F,
generations. With respect to reproductive performance, a NOEL of 20000 mg/m*® of
Baseline Gasoline Vapor Condensate was concluded.
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1. INTRODUCTION

This reproductive study was designed to assess the effects of Baseline Gasoline
Vapor Condensate on the integrity and performance of the male and female
reproductive systems, including gonadal function, the estrous cycle, mating
behavior, conception, gestation, parturition, lactation and weaning, and on the
growth and development of the offspring. This study also provides information
about the effects of the test substance on neurotoxicity, neonatal morbidity and
mortality, and data on prenatal and postnatal developmental toxicity.

2. MATERIALS AND METHODS
2.1. STUDY MANAGEMENT

2.1.1. SPONSOR

American Petroleum Institute (API)
1220 L Street, Northwest
Washington, DC 20005-4070

2.1.2. SPONSOR REPRESENTATIVE
Thomas M. Gray, M.S., D.A.B.T.

2.1.3. TESTING FACILITY

Huntingdon Life Sciences (HLS)

P.O. Box 2360

Mettlers Road

East Millstone, New Jersey 08875-2360

2.1.4. STUDY DIRECTOR
Gary M. Hoffman, B.A., D.AB.T.
2.2. STUDY DATES

2.2.1. STUDY INITIATION
24 April 2001 (Date Study Director signed the Protocol)
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2.2.2,

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.2.7.

DATE OF ANIMAL RECEIPT
17 April 2001

EXPOSURE INITIATION
30 April 2001 (Experimental Start Date)

MATING INITIATION

P, Generation: 8 July 2001
F, Generation: 18 November 2001

EXPOSURE TERMINATION

P,Generation: 3 September 2001
F, Generation: 15 January 2002

TERMINAL SACRIFICE

Males
P,: 21-22 August 2001
F,: 2 -3 January 2002

Females :

P,: 4 August 2001 — 4 September 2001
F,: 15 December 2001 — 16 January 2002
Pups

F: 27 August —4 September 2001

F,: 7—16 January 2002

STUDY COMPLETION
18 December 2008 (Date Study Director signed the Final Report)
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Number of Animals
Mated Adults Microscopic Pathology Adult Macroscopic Postmortem
Generations’ Examinations-Pups’
PO Fl PO Fl
Group Group Exposure M F M F M F M F F, F,
Designation Levels
(mg/m’)*

I Control 0 (aironly) | 26 26 26 26 10 10 10 10 3/sex/litter 3/sex/litter

I Low 2000 26 26 26 26 0 0 0 0 3/sex/litter 3/sex/litter

I Middle 10000 26 26 26 26 | 0 0 0 0 3/sex/litter 3/sex/litter

v High 20000 26 26 26 26 10 10 10 10 3/sex/litter 3/sex/litter

*Exposures daily (7 days/week) for 6 hours per day.
® Histologic examinations were performed on reproductive tissues for the control and high-exposure animals.

°F, pups (5/sex/group/assessment) not selected for F, mating were evaluated for standard Tier 2 Neuropathology (as per 40 CFR 79.66)
and GFAP assessments (as per 40 CFR 79.67). The GFAP and Neuropathology assessments were conducted in F, pups on Postpartum

Day 28.

M = Male; F = Female; The first day of exposure was Day 0.
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24.

TEST SUBSTANCE

Baseline Gasoline Vapor Condensate

24.1.

24.2.

2.4.3.

24.4.

24.5.

2.4.6.

24.7.

SUPPLIER

Chevron Texaco Energy Research and Technology Company
100 Chevron Way
Richmond, CA 94802

LOT NUMBER
API 99-01

PURITY/ANALYTICAL CONCENTRATION

100% Baseline Gasoline Vapor Condensate

DESCRIPTION
Colorless Liquid

DATES RECEIVED

9 October 2000
30 July 2001

EXPIRATION DATE

Not available, stable per MSDS. The test substance stability was
tested concurrently with the study and the results (see Appendix B)
showed it to be stable for the duration of the study.

ANALYSIS

Documentation of the identity, strength, purity, composition,
stability, and method of synthesis, fabrication and/or derivation of
each batch of the test substance and the maintenance of these
records was the responsibility of the Sponsor. The Sponsor
conducted a purity analysis of the test substance by GC prior to the
start of this study.
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2.5.

2.4.8.

2.4.9.

2.4.10.

2.4.11.

STORAGE

Ambient conditions -in an outdoor solvent shed or in an indoor
laboratory.

DISPENSING

The test substance was received in both 5-gallon and 100-gallon
cylinders. Since only the 5-gallon cylinders were practical to be
used for exposure operations, the test substance was dispensed, as
needed, at the Testing Facility from the 100-gallon cylinders into
the 5-gallon cylinders using nitrogen pressurization.

ARCHIVAL SAMPLE

An archival sample from the test substance was taken and stored in
the Archives of the Testing Facility under conditions specified for
test substance storage.

DISPOSITION

The unused portion of the test substance, as well as any empty test
substance containers were returned to the supplier following
completion of the study. Empty test substance containers also
were returned to the supplier on an as needed basis. The supplier
was responsible for tracking their disposition.

TEST ANIMALS

Albino

2.5.1.

2.5.2.

Rats (Outbred) VAF/Plus®

SPECIES
CD® (Sprague-Dawley derived) [Crl: CD® IGS BR]

SUPPLIER

Charles River Laboratories
Kingston, New York 12484
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2.5.3.

2.54.

2.5.5.

2.5.6.

2.5.7.

2.5.8.

JUSTIFICATION FOR ANIMAL SELECTION

The rat is used as a surrogate to humans in the detection of
reproductive effects and is a species in which known reproductive
toxicants have been detected. The rat is a rodent animal model
commonly utilized in reproduction studies and is recommended in
the referenced guidelines. In addition, a historical control database
with this strain of animal and supplier facility is available for
comparative evaluation.

NUMBER OF ANIMALS

Received:
228 total (114 males, 114 females)

Placed on test:
208 total (104 males, 104 females)

Females were nulliparous and non-pregnant.

AGE AT RECEIPT
Approximately 29 days.

AGE AT INITIATION OF EXPOSURES
Approximately 42 days.

WEIGHT AT INITIATION OF EXPOSURES (GRAMS)

Mean Range
Male: 211 186-234
Female: 152 130-173

Individual weights of animals placed on test were within £20% of
the mean weight for each sex.

ACCLIMATION PERIOD

Animals were acclimated for 13 days. All animals were examined
during the acclimation period to confirm suitability for study.
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2.6.

2.7.

2.8.

2.9.

ANIMAL ASSIGNMENT

More animals than required for the study were purchased and acclimated.
Animals considered suitable for the study on the basis of pretest body
weight data were randomly assigned, by sex, to control or treated group, in
an attempt to equalize mean group body weights. Disposition of all
animals not utilized in the study is maintained in the study file.

ANIMAL IDENTIFICATION

Each animal was assigned a temporary identification number upon receipt.
After selection for study (P, generation), each animal was identified with a
metal ear-tag bearing its assigned animal number. The assigned animal
number plus the study number comprised the unique animal number for
each animal. The selected F, parental animals were ear-tagged with a
unique number at the time of selection. If the tag was lost, it was replaced.
In addition, each cage was provided with a cage card that was color-coded
for exposure level identification and contained the study number and
animal number information.

VETERINARY CARE

Animals were monitored by the technical staff for any conditions requiring
possible veterinary care and treated as necessary. Miscellaneous, non-test
article-related veterinarian evaluations and treatments (as necessary) for
individual animals were reviewed by the Study Director and are
documented in the study file.

ANIMAL HUSBANDRY

2.9.1. FACILITIES MANAGEMENT/ANIMAL HUSBANDRY

Currently acceptable practices of good animal husbandry were
followed e.g., Guide for the Care and Use of Laboratory Animals;,
National Academy Press, 1996. Huntingdon Life Sciences, East
Millstone, New Jersey is fully accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care
International (AAALAC).
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2.9.2.

2.9.3.

2.94.

2.9.5.

2.9.6.

HOUSING

Animals were housed in suspended, stainless steel cages with wire
mesh fronts and floors. Animals were doubly housed during the
initial week of acclimation and individually housed thereafter,
except as follows:

Mating: One male and one female were co-housed continuously
(except during treatment) until mating occurred or for a maximum
of 14 days.

Lactation: Dam and litter were housed together in a solid plastic
“shoebox” cage until weaning.

FEED

Certified Rodent Diet, No. 5002; (Meal) (PMI Feeds, Inc., St
Louis, Missouri) was available without restriction, except during
exposures.

FEED ANALYSIS

Analysis of each feed lot used during this study was performed by
the manufacturer. Results can be found in Appendix EE. There
were no known contaminants in the feed, which were expected to
interfere with the results of this study.

WATER

Water (Elizabethtown Water Company, Westfield, New Jersey)
was available without restriction, except during exposures, via an
automated watering system.

WATER ANALYSIS

Water analyses are conducted by Elizabethtown Water Company,
Westfield, New Jersey (Raritan-Millstone Plant) to ensure that
water meets standards specified under the EPA Federal Safe
Drinking Water Act Regulations (40 CFR Part 141). In additio