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[y In accordance with the provisions of Section 8(¢) of the Toxic Substances Control Act, the

Atlantic Richfield Company (ARCO) is submitting information on the preliminary results
of a study in experimental animals to assess the developmental toxicity of a refinery stream.

The material examined in this study was Carbon Black Oil (CBO) (CAS# 64741-62-4).
This information supplements previous TSCA submittals on this material (8EHQ-1185-
0576).

This is a follow-up study initiated by ARCO in response to previous reports by Mobil and
ARCO (8EHQ-1185-0576) of adverse effects on rat fetuses after dermal exposure to this
material.

In the study being submitted today, CBO was dermeliy administered to groups of pregnant
rats on gestational days 5 through 11 at dose levels of 0, 50 or 250 mg/kg/day. In
previous studies on this material by ARCO, animals were exposed either throughout
gestation or for brief (3 day) intervals during gestation. This study was designed to
determine if CBO induces maternal anemia that could be responsible for the fetal toxicity
observed in previous studies. The animals were observed for signs of maternal toxicity
(including anemia) during the gestational period. At Day 20 of gestation, animals were
sacrificed, ovarian corpora lutea were counted and the status of uterine implantation sites
(resorptions, dead fetuses, live fetuses) was recorded. Fetuses were counted, weighed,
sexed and examined for external abnormalities. The dams were also evaluated for body,
liver, spleen, thymus, kidney and gravid uterine weights.
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weight gain, Changes in some maternal organ weights were also observed (parameters not
included in previous studies). Developmental toxicity was expressed as increased
resorptions and therefore reduced live litter size. The hematological parameters measured
did not indicate that maternal anemia would be the cause of the observed fetal toxicity.

In addition, this study showed a statistically significant decrease in ovarian corpora lutea in
the 250 mg/kg/day dose group. This had not been observed in previous studies. Since
there was no significant change among groups in preimplantation loss or number of total
implants per litter, and since dosing in this study began on gestation day 5 (prior to
completion of implantation in the rat) the investigator interpreted this finding as possible
evidence of very early peri-implantation loss. The investigator indicated that corpora lutea
involute (regress) when conceptuses die (and are resorbed in situ) although the
concordance between reduced corpora lutea and reduced live conceptuses is not
necessarily one-to-one. Therefore, the reduction in corpora lutea at term examination
most likely is a reflection of the increased resorption rate (predominantly early resorptions)
also observed in this group.

Statistical analyses indicated no differences among groups in the incidence of pooled
external fetal malformations or variations in this study. It was noted that one fetus in the
250 mg/kg/day dose group exhibited external malformations (ansarca, cleft palate and
micromelia) and another fetus in a different litter exhibited a common external variation
(specifically hematomas on the head and forelimb). The investigator did not conclude that
either of these observations were treatment related.

Our current Material Safety Data Sheet on this material is being reviewed with these
preliminary results in mind.

We are attaching the draft report on this study. EPA will be sent a copy of the final report
once it is received by ARCO.

Sincerely yours,

U 2

Randy N. Roth
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Rl Project No.:. €5C-6786-100
RTI Protocol No.: RTI-598

Developmental Toxicity Evaluation of Carbon Black Oil
Administered by Unocciuded Cutaneous Application to CD® (Sprague-Dawley) Rats

Sponsor: ARCO Corporate Health and Safety

L E K B B 4

ABSTRACT

Timed-pregnant CD® (Sprague-Dawley) rats were exposed to the test chemical, carbon black
oil, administered by unoccluded cutaneous application on the dorsum for six hours daily, on
gestational days (gd) 5 through 11 at doses of 0, 50 or 250 mg/kg/day (equivalent to 0.0, 0.05 or 0.24
mi/kg/day). There were 25 sperm-positive females per group. The dosing volume for the treated
groups was adjusted based on each animal’s most recent body weight. Clinical observations were
taken daily, except during the dosing period when they were made at least twice daily. Draize scoring
on the dosing site was also done twice daily during dosing, at the time of application and removal of
the test material, and once daily during the post-dosing period. Maternal body weights were taken on
gd0,5,7,9, 11, 13, 15, 17 and 20. Feed consumption was measured for the intervals gd 0-5, 5-7, 7-
9, 9-11, 11-13, 13-15, 15-17, and 17-20. Each dam was bled from the lateral tail vein on gd 5
(immediately prior to the first application), 7, 9, 11 (immediately prior to the last application), 13 and 20
(immediately prior to scheduled sacrifice), 200 pl (0.2 mi) of blood removed each time, for hematologic
assessment. At scheduled sacrifice on gd 20, the dams were evaluated for body, liver, spleen,
thymus, kidneys(2), and gravid uterine weights. Maternal liver, spleen, thymus, kidneys and any gross
lesions were retained in fixative for possible subsequent histologic examination. Ovarian corpora
lutea were counted and the status of uterine implantation sites (i.e., resorptions, dead fetuses, live
fetuses) was recorded. All fetuses were dissected from the uterus, counted, weighed, sexed and
examined for external abnormalities, euthanized by intraperitoneal injection of sodium pentobarbital,
and retained in fixative with appropriate individual identification.

Pregnancy rates were 100.0, 84.0 and 100.0% at 0, 50, and 250 mg/kg/day, respectively, with
four females not pregnant at scheduled sacrifice at 50 mg/kg/day. No dams died, aborted, delivered
early or were removed from study. All pregnant females had one or more live fetuses at sacrifice,
except for one fully resorbed litter at 250 mg/kg/day; the numbers of litters (fetuses) examined were 25
(332), 21 (281), and 24 (233) at 0, 50 and 250 mg/kg/day, respectively. Maternal body weights were
significantly reduced at 250 mg/kg/day for gd 7, 9, 11, 13, 17 and 20; maternal weight gains were
significantly reduced at 250 mg/kg/day for gd 9-11, 17-20, gd 5-11 and 0-20. There were no effects of
treatment at 50 mg/kg/day on maternal body weights or weight changes. At 250 mg/kg/day, gravid
uterine weight was significantly reduced, maternal relative (but not absolute) liver and kidney weights
were significantly increased, maternal absolute and relative spleen weights were significantly
increased: maternal absolute and relative thymus weights were unaffected. Maternal clinical
observations included chromodacryorrhea ard clinical weight loss (> 5 g per weigh period) initially in a
dose-related incidence, and transient very slight through moderate edema and slight through well-
defined erythema at 250 mg/kg/day (and only very slight edema in one dam on the afternoon of gd 11
at 50 mg/kg/day). Maternal feed consumption as g/kg/day was significantly reduced at 250 mg/kg/day
for gd 5-7, 7-9, 9-11 and 5-11. At 50 mg/kg/day, maternal feed consumption as g/kg/day was
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significantly reduced for gd 0-5 (prior to the onset of dosing, most likely due to biologic variability), 5-7
and 5-11. Maternal hematologic assessment resuited in a number of statistically significant changes
at 50 and 250 mg/kg/cay, but no consistent pattern of anemia betwean groups at any timepoint or over
time. There was a pattern within groups consistent with acquisition of anemia over time (i.e., over the
gestational period) which is commonly characterized as “anemia of pregnancy.” Gestational
parameters exhibited a consistent pattemn of prenatal loss at 250 mg/kag/day, including reduced
number of corpora lutea (with no changes in preimplantation loss or number of implants per litter),
increased number of resorptions (predominantly early), increased number of nonlive resorptions (dead
plus resorbed, due to resorptions; no dead fetuses were observed in this study) and adversely
affected samples (nonlive plus malformed due predominantly to resorptions) per litter. The number of
live fetuses per litter was significantly reduced at 250 mg/kg/day (due to resorptions). Fetal sex ratio
(% males) per litter and fetal body weights were statistically equivalent across groups, although fetal
body weights per litter at 250 mg/kg/day were 95-96% of the control group values (for total fetuses
and separately by sex). Only two fetuses exhibited external findings: one fetus in one litter at 250
mg/kg/day with anasarca (whole body edema), cleft palate and micromelia (short limbs), all classified
as external malformations and one fetus in another litter at 250 mg/kg/day with hematomas on the
hind and forelimb, classified as external variations.

In conclusion, carbon biack oil administered by unoccluded cutaneous application during
major organogenesis to CD® (Sprague-Dawiley) rats resulted in maternal toxicity at 50 and 250
mg/kg/day and developmental toxicity, expressed as increased resorptions and therefore reduced
live litter size, at 250 mg/kg/day. Maternal hematologic assessment immediately prior to the
exposure period, and during the exposure and post-exposure periods indicated little or no
evidence of any treatment-related anemia. Hematologic changes over the course of the
gestational period ir; all groups were consistent with development of a mild “anemia of pregnancy.”
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OBJECTIVES

The present study was designed to provide maternal and developmental toxicity data relative
to a seven-day dosing regimen of carbon black oil by unoccluded cutaneous appiication during early
organogenesis (gestational days 5 through 11) in gravid rats, and to evaluate the maternal
hematologic status during and after dosing.

MATERI ND METH QNAQ x°

Test Chemical, Dosage Formulations and Anal Q

The test material, carbon black oil, is described as “a C13 to C50+ hydrocarbon liquid which
highly aromatic and contains 1 to 2 wt % sulfur. This material may become a sticky solid at ambient
temperatures.” (MSDS attached to the protocol in Appendix IV). Itis alse designated as Petrobase
100, IFO 180, Clarified Oil, Cat Slurry Oil, Petrobase Qil, FCCU Claro’,, FCCU Decant Oil, FCCU
Slurry Oil, and Catalytic Cracked Oil. It has a CAS No. 64741-62-4. A single one gallon metal drum
with top bung of the test material (gross weight 4782.7 g) was received at Research Triangle institute
RTI) Materials Handling Facility (MHF) from the ARCO Prqje ompany, Division of Atlantic
Richfield Company, 1055 W. Seventh Street, Los Angeles, CA 80051, on November 5, 1996. the
supplier's Lot Number was “F-281 (Carbon Black Oil - FCCU)" and it received the RTI Log Book No.
8705-04-01. The material was a dark blue-green to red-brown colored liquid, with a slightly cracked or
burnt odor. It was stored in the MHF at room temperature under controlied conditions, away from
heat, acids, alkalis and oxidizers. The Sponsor requested that the material be applied “neat”
(undiluted) so there was no formulation per se, and no analysis of the test material at RTIL. The
Sponsor provided characterization of the test material to the performing laboratory. The test material
was considered to be 100% pure for purposes of administration. The Sponsor indicated that the test
material was stable at room temperature, so it was distributed into aliquots for ease of use during
dosing and stored at room temperature. Since the test material was applied “neat,” the dosing volume
in mifkg/day differed between the two dosed groups based on target mg/kg/day; the dosing volume
was also adjusted within each group based on each animal’s most recent body weight. Archival
samples of the test material were retained until the end of the dosing period, and then will be shipped
tc a destination approved by the Sponsor, or discarded with the concurrence of the Sponsor. All
information on test material characterization from the Sponsor and information on dosing volumes
applied is maintained in the Study Records.

The Sponsor indicated that the specific gravity of the test material was 1.05 g/ml (H20 = 1.0
g/mi) so that the dosing volumes, in mi/kg/day, to provide the selected doses in mg/kg/day were
calculated as follows (also see Table 1):

mg/kg/day
specific gravity in mg/mi

mi/kg/day =

e.g. for50 mgkg/day, x = %’g% = 0.048; i.e., 0.05 mikkg/day

for 250 mg/kg/day, X = f—gg:g = 0.238; i.e., 0.24 mifkg/day
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Animais and H

The test animals were Caesarean-originated, Virus Antibody Free (VAF) CD® (SD)BR outbred
albirio rats supplied by Charles River Laboratories, inc., Raleigh, NC.

One hundred twenty-five (125) nulliparous female rats, age 63 days (date of birth December 9,
1996), ordered for this developmental toxicity study, were received at RT! on February 10, 1997. One
hundred ten (110) male rats of the same strain to be used as breeders (76 days old upon arrival at
RTI; date of birth November 26, 1996), crdered from the same supplier and location as the females,
were also received at RTI on February 10, 1997. All animals came from the Charles River Facility,
Raleigh, NC. Female rats were 10 weeks of age and 214.8 - 255.8 grams in weight on gestational day
(gd) 0. Seventy-five (75) sperm-positive female rats were used in this study (i.2., three groups of 25
sperm-positive dams each).

During a seven-day quarantine period for the females, animals were randomly assigned to
cages. Males were housed singly in solid bottom polycarbonate cages (8" x 18" x 10.5") with
stainless steel wire lids. Non-mated females were group housed (maximurn 3 per cage) and mated
females were singly housed in solid bottom polycarbonate cages (8" x 19" x 10.5") with stainless
steel wire lids (Laboratory Products, Rochelle Park, NJ). Sani-Chips® cage litter (P. J. Murphy
Forest Products Corp., Montville, NJ) were used in all cages. Pelleted feed (No. 5002 Certified
Rodent Diet®; PMI Feeds, Inc., St. Louis, MO) and deionized/filtered tap water from the Durham,
North Carolina water system in plastic bottles with stainless steel sipper tubes were available ad
libitum throughout the study. During the mating period, cohabited males and females received
drinking water ad libitum via an automated watering system (Edstrom Industries, Inc., Waterford, WI).
The analysis of the rodent chow for chemical composition and possible chemical contamination was
provided by the supplier and the analysis of the Durham City tap water was provided by the supplier;
analyses were documented in the study records. Levels of contaminants in both feed and water
were below the maximum certified or allowable levels and did not affect the design, conduct or
conclusions of this study. Rat chow was stored at approximately 60-70°F and the period of use did
not exceed six months from the milling date. All animals were maintained and treated at all times in
compliance with the NIH Guide for the Care and Use of Laboratory Animals (NIH, 1996).

Environmental conditions were continuously monitored, recorded, and controlled using an
automatic system (Barber-Colman Network 8000 System, Loves Park, IL) during the course of the
study. The animal room used for this study, Animal Research Facility Room 202, was maintained on a
12:12 hour light.dark cycle. Target conditions for temperature and relative humidity in the animal room
were 69-72°F and 30-70%, respectively (NIH, 1996). The animal room was maintained at a
temperature range of 70.0-73.0°F. The relative humidity range was 41.6 - 62.6%. There were no
excursions outside the protocol-mandated range for temperature or for relative humidity; the

.environmental conditions did not affect the design, conduct or conclusions of this study.

All maternal rats were individually identified by ear tag after arrival at RTl. In addition, each
sperm-positive female received a dam study number. All data generated during the course of this
study were tracked by these numbers.

Mating

For breeding, individual females were placed in the home cage of singly-housed males (i.e.,
one male and one female). On the following morning and each morning thereafter, the females were
examined for the presence of vaginal sperm and/or copulation plug. The days on which sperm were

found were designated as gd O (Hafez, 1970). Sperm-positive females were individually housed until
scheduled sacrifice on gd 20. Sperm-negative females were retained in the same male's cage and



RT1-65C-6766-100
Page 8

checked for sperm on successive mornings until insemination occurred or the treatment groups were
filled, whichever came first. When all treatment groups were filled, remaining sperm-negative females
were euthanized by carbon dioxide asphyxiation and discarded, or transferred to other projects,
according to RTI Standard Operating Procedures, with documentation of the fate of all animals in the
study records.

Study Design and Treatment

The study was conducted with two (2) treatment groups and a sham control group, each
comprised of 25 sperm-positive rats. The dates of performance were as follows: the animals were
paired on February 18, 1997, gd 0 dates were February 19-21, 1997, dosing dates (gd 5 through 11)
were February 24 through March 4, 1997, and necropsy dates (gd 20) were March 11-13, 1997.

The doses selected by the Sponsor’s Representative were 0.0, 50.0 and 250.0 mg/kg/day.
The rationale for choosing these doses is as follows. A number of studies had been previously
performed with this test material (randomly identified as “F-179" and “F115-01") administered by
cutaneous application, either “neat” (undiluted) or diluted in acetone, with the dosing site occluded or
unoccluded.

Exposure of non-pregnant rat females (and males) to carbon black oil by occluded dermal
application for 28 days (either “neat” [undiluted] or diluted in acetone; UBTL, 1989) or for 90 days
(UBTL, 1991a), 6 hrs/day, 5 days/week, resulted in a moderate anemia at 10 and 50 mg/kg/day
(males - 28 days), or at 50 mg/ka/day (females - 28 days), and at 0.500 mi/kg/day (males - 90 days) or
at 0.100 and 0.500 mi/kg/day (females - 90 days), accompanied by increased liver weights and
decreased thymus weights. There were apparently no spleen effects (expected with anemia). The
anemia can be categorized as “mild to moderate” since the MCV (mean corpuscular volume), the size
of the erythrocyte (RBC) in p3, did not increase (examined in the 80-day study); with profound anemia,
the MCV almost always increases as more immature (targer) RBC are released in the bone marrow to
compensate for more severely reduced peripheral RBC counts. Therefore, in non-pregnant female
rats, there is evidence of a mild to moderate treatment-related anemia.

Exposure of pregnant rats from -7 (one week prior to mating) through gd 20 by dermal
application (with dams and litters maintained out to postnatal day 4) at 0.0, 0.05, 10 and 250
mg/kg/day or for gd 0-19 at 0, 1, 10, 50 and 250 mg/kg/day resulted in no live litters (all litters fully
resorbed) at 250 mg/kg/day, increased resorptions at 10 mg/kg/day and reduced maternal body
weights, weight gain and feed consumption at 10 and 250 mg/kg/day (-7 through gd 20), or increased
resorptions (reduced live litter size) and reduced maternal body weights, weight gains and feed
consumption at 1 through 250 mg/kg/day, and no live litters (all litters fully resorbed) at 250 mg/kg/day.
Fetal body weights were reduced at 1, 10 and 50 mg/kg/day after exposure on gd 0-19, but pup
survival and weights were unaffected on postnatal days 0-4 after exposure on -7 through gd 20. No
treatment-related increased incidences of fetal malformations or variations were reported (UBTL,
1991b). Therefore, resorptions and reduced fetal (but not pup) weights were the only developmental
toxicity findings after gestational exposure.

Exposure to the undiluted test material daily from gd O through 20 at 0, 1, 10, 50 and 250
mg/kg/day resulted in increased resorptions in all groups, with no live fetuses at 250 mg/kg/day and
reduced fetal body weights in surviving litters at 1 through 50 mg/kg/day (Argus, 1989). These results
confirm the previous results after gestational exposure, with no pre-gestational exposure and no
postnatal component.

Exposure of female rats by dermal application for two weeks prior to and during cohabitation
(maximum of seven days) continuing until presumed gd 0 at 0, 0.1, 1, 10, 50 and 250 g/kg/day
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resulted in no effects on estrous cyclicity, mating, fertility or any gestational parameters including pre-
or postimplantation loss, and therefore ng effects on resorptions or live litter size (Argus, 1992a).

An evaluation of the critical period of susceptibility for resorptions and reduced body weights
was also performed (Argus, 1992b). In this study, exposure of dams by dermal application to 0 (gd O-
19, 25 rats/group), 0.05 (gd 0-19, 25 rats/group) or to 1, 50 and 250 mg/kg/day for gd 0-2, 3-5, 6-8, 9-
11, 12-14, 15-17 or 18-19 (10 rats/interval, seven intervals/dose) resulted in no effects at 0.05
mg/kg/day (gd 0-19). Maternal body weights were unaffected at any dose or interval; maternal weight
gain was reduced at 1, 50 and 250 mg/kg/day for all intervals. Maternal feed consumption was
reduced at 1, 50 and 250 mg/kg/day for intervals encompassing gd 6-19; at 50 and 250 mg/kg/day,
feed consumption was also reduced during exposure on gd 9-5. During the postdosing period, feed
consumption remained reduced at 1, 50 and 250 mg/kg/day after dosing on gd 15-19. The incidences
of total and early resorptions per litter were statistically significantly increased when dosing occurred
on gd 6-8 and were apparently (but not statistically significantly) increased when dosing occurred on
gd 9-11 (data from exposure on gd 3-5 and 12-14 were equivocal).

Therefore, the doses in the present study were chosen as follows: 250 mg/kg/day to cause
maximum incidence of resorptions, and 50 mg/kg/day to cause a slight to no increase in resorptions
(based on exposure on gd 6-8; Argus, 1992b). The dosing duration, gd 5 thorough 11, was chosen to
encompass the time of effect (Argus, 1992b). In addition, assessment of maternal hematologic status,
prior to, during, and subsequent to exposures was incorporated into the study design to assess if
treatment-related maternal anemia was present as a possible explanation for the observed
resorptions. See Table 1 for summarization of study design and doses.

Sperm-positive female rats (dams) were assigned to treatment groups by a stratified
randomization method designed to provide uniform mean body weights across dose groups on gd 0 at
the initiation of the study. On gd 0, maternal body weights ranged from 214.8 to 255.8 g. On gd 4, all
study females were shaved on the interscapular dorsum, over an area of 3" x 3" with additional
shaving of the dosing area performed as necessary, with appropriate documentation, throughout the
dosing period, gd 5 through 11. On gd 5 through gd 11, in the momning, the test material was gently
distributed over the shaved dosing site (using a “cross hatch” application pattern) using the following
equipment: a Drummond Digital Microdispenser (Drummond Scientific Co., Broomall, PA) at settings
for delivery of specific pl (11-15 pl) for the low dose (0.05 mi/kg/day) and a Digital Adjust Micro/Pettor
SM1 (Data International, Inc., Miami, FL) at settings for delivery of specific ul (50-70 ul) for the sham
control and high dose (0.24 mg/kg/day), with calibration verified using the test material. Each dam
was fitted with an “Elizabethan” collar (Lomir Biomedical Inc., Malone, NY) immediately after
application. The test material and collar remained on each animal for six hours during each dosing
day. Atthe end of each daily dosing interval, six hours, the collar was removed and the test material
was removed by gently wiping the dosing site with one or more gauze pads wetted with acetone.
Each animal was returned to a clean cage to preclude possible exposure to any test substance that
could have been present on the cage during the exposure period. The dosing volume to be applied
was adjusted based on each animal's most recent body weight. If the test material became a “sticky
solid”, it was gently warmed up to 30°C prior to administration; the Sponsor had indicated that this
procedure would liquefy the test material (and the test material would not be too warm to apply tothe
dosing site). For females in the sham control group, the site was shaved as described above, the site
was “dosed” with an empty syringe, and the animais were collared as described above. Six hours
later the collar was removed and the “dosing” site was gently wiped as described above. Unoccluded
cutaneous application was chosen by the Sponsor as the route of administration.

Clinical observations of all animals were made once daily on gd 0-4 (prior to dosing period)
and on gd 12-20 (after dosing period) and at least twice daily, at the time of administration and at the
time of removal of the test material, throughout the dosing period (gd 5 through gd 11). The dosing
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site was also examined twice daily during the dosing period, at the time of application and at the time
of removal of the test material, and at least once each day during the post-dosing period as
described below. To the extent possible, the examining technicians were blind to dose conditions.
Observations were made for (but not limited to):

A. Any response with respect to body position, activity, coordination, or gait.
B. Any unusual behavior such as head flicking, compuisive biting or licking, circling, etc.
C. The presence of:

1. Convulsions or tremors

2. Increased salivation

3. Increased lacrimation or red colored tears

4. Increased or decreased urination or defecation (including diarrhea)

5. Piloerection

6. Mydriasis or miosis (enlarged or constricted pupils)

7. Unusual respiration (fast, slow, gasping, or retching)

8. Vocalization
D. Evaluation of dosing site for:

1. Drying

2. Edema

3. Erythema

4. Eschar formation

These evaluations of the dosing site were made according to the following criteria (Draize et
al., 1944; FHSA, 1980):

Text Table A
Draize Scoring System for Skin Irritation
Erythema and eschar formation Value
NO BIVENEMA ...ttt ettt s e s n e st sa et s s 0
Very slight erythema (barely perceptible) ..., 1
Well-defined erythema ...t s 2
Moderate t0 severe erythema...........ccociimiminiereinnenese e sttt e 3
Severe erythema (beet redness) to slight eschar formation (injuries in depth) ............. 4
MaXimUM POSSIDIE........cceereeriiririiiir ettt st asanns 4
Edema formation Valye
INIO EABMA ... eeeeeireieiiiicrrressasiseeesseessasasesosssssstessssssssersanesssssosmassetsassassssssssstessstissnsssssassase 0
Very slight edema (barely perceptible) ..., 1
Slight edema (edges of area well defined by definite raising) ............cocccuvvcrenenrinnnennc. 2
Moderate edema (raised approximately 1 MM).......ccccuinenineninenniniennisnen. 3
Severe edema (raised more than 1 mm and extending beyond area of exposure)....... 4

MaXImUM POSSIDIB.......ccvverirerrrircerenisisiesitie et sstss s sressenssssist b e et s ssassasaesnenas

Dams were weighed on gd 0, 5,7, 9, 11, 13, 15, 17 and 20. Maternal weight gains were
calculated for gd 0-5 (pre-treatment), 5-7, 7-9, 9-11, 11-13, 13-15, 15-17, 17-20, 5-11 (treatment),
11-20 (post-treatment), and 0-20 (gestation). Maternal feed consumption was also evaluated from gd
0-5 (pre-treatment), 5-7, 7-9, 9-11, 11-13, 13-15, 15-17, 17-20, and 11-20 (post-treatment period),
5-11 (treatment period) and 0-20 (gestation period), reported as g/day and g/kg body weight/day.

For maternal hematologic assessment, each dam was bled without anesthesia (via tail vein)
in the morning, on gd 5 (immediately prior to the first application), 7, 9, 11 (immediately prior to the
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last application), 13 and 20 (immediately prior to scheduled sacrifice), 200 ul (0.2 ml) of blood
withdrawn per time. To take each maternal blood sample, individually labeled conical capped micro-
centrifuge tubes were preloaded with 5 pl of 15% aqueous EDTA. At the time of blood sampling, the
EDTA was taken up into a 1 cc tuberculin syringe from the micro-centrifuge tube with a 26-gauge 1/2
inch needle (Becton-Dickinson). The tail was gently washed with liquid soap and warm water and
dried, and 0.200 mi of blood was slowly removed from the lateral tail vein (initial withdrawals from the
more distal portion of the tail, subsequent withdrawals from more proximal portions of the tail and
from either lateral tail vein, as necessary) with the needle and syringe. The needle was removed
and the blood sample expressed into the individually labeled micro-centrifuge tube for transfer to the
Clinical Chemistry Group for analysis.

Hematological analyses were performed on a Serono-Baker Diagnostics System 9010
Automated Hematology Analyzer. Manual dilution methods were utilized to minimize the quantity of
blood needed. The system 9010 analyzer, with adjustable thresholds for accommodation of veterinary
samples, directly measured RBC, WBC, and platelet counts, mean red cell volume (MCV), mean
platelet volume (MPV), and hemoglobin, and calculates hematocrit, mean corpuscular hemogiobin
(MCH), mean corpuscular hemoglobin concentration (MCHC), and red cell distribution width (RDW) in
a single blood sample. Commercially available, preassayed controls at normal, low, and high
concentration levels were assayed concurrently with study samples. Whole blood smears were
prepared and stained with Wright's stain and examined microscopically for WBC differential, nucleated
red blood cells, and RBC morphology. Heinz body formation in control and high-dose animals (with
slides prepared for all animals) were evaluated from smears of whole blood incubated with crystal
violet. Likewise, slides prepared from whole blood incubated with new methylene blue were
quantitated microscopically for reticulocyte levels. Increases in nucleated RBCs and reticulocytes are
often indicative of anemia, and formation of Heinz bodies, a by-product of unstable hemoglobin, may
be seen after acute toxic episodes or splenectomy.

On gd 20, approximately one to one and a half days before expected parturition, maternal
animals were sacrificed by asphyxiation with CO», thoracic and abdominal cavities and organs
examined, and their pregnancy status was confirmed by uterine examination. Uteri which presented
no visibie implantation sites or uteri with one-horn pregnancies were stained with ammonium sulfide
(10%) in order to visualize any implantation sites which may have undergone very early resorption
(Salewski, 1964). At sacrifice, the body, liver, spleen, thymus, kidney(s) and uterus of each sperm-
positive female were weighed. Maternal liver, spleen, thymus, kidney(s), and any gross lesions were
retained in fixative but were not examined histologically. Ovarian corpora lutea were counted, and
uterine contents (i.e., number of total implantation sites, resorptions, dead fetuses, live fetuses) were
recorded. Live fetuses were dissected from the uterus and immediately placed on a moist paper towel
over a tray of ice, a procedure which induces anesthesia by lowering the core body temperature below
25°C (Lumb and Jones, 1973; Blair, 1979). All live fetuses were weighed, sexed and examined for
external morphological abnormalities, including cleft palate. All live fetuses were euthanized, after
external examination, by intraperitoneal injection of sodium pentobarbital euthanasia solution. Each
fetus (initially alive or dead) appropriately identified, received a ventral abdominal incision to allow
entry of fixative and was retained in buffered neutral 10% formalin for possible subsequent further
examination.

Statist

The unit of comparison was the pregnant female or the litter. Quantitative continuous data
(e.g.. maternal body weights, maternal hematologic parameters, fetal body weights, feed consumption,
etc.) were compared among the two treatment groups and the one sham control group by the use of
Bartlett's test for homogeneity of variances. If Bartiett's test indicated lack of homogeneity of

variances (i.e., p<0.001), then nonparametric statistical tests were employed for the continuous
variables (Winer, 1962; see below). If Bartlett's test indicated homogeneous variances (i.e., p>0.001)
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, then parametric statistical tests were employed for the continuous variables. Parametric statistical
procedures to be applied to selected measures from this developmental toxicity study were as follows.
Appropriate General Linear Models (GLM) procedures (SAS Institute Inc., 1989a, 1989b, 1990a,
1990b, 1990c) were used for the Analyses of Variance (ANOVA). Prior to GLM analysis, an arcsine-
square root transformation was performed on all litter-derived percentage data (Snedecor and
Cochran, 1967) to allow use of parametric methods. For these litter-derived percentage data, the
ANOVA was weighted according to litter size. GLM analysis was used to determine the significance of
the dosage-response relationship (Test for Linear Trend), and to determine whether significant
dosage effects had occurred for selected measures (ANOVA). When a significant (p<0.05) main
effect for dosage occurred, Dunnett's Multiple Comparison Test (Dunnett, 1955; 1964) was used to
compare each treated group to the control group for that measure. A one-tailed test (i.e., Dunnett's
Test) was used for all pairwise differences from the sham control group except that a two-tailed test
was used for maternal body and organ weight parameters, maternal feed consumption, fetal body
weight, and percent males per litter. Nonparametric tests to be used on continuous data which did not
have homogenous variances included the Kruskal-Wallis Test to determine if significant differences
were present among the groups, followed by the Mann-Whitney U test for pairwise differences from
the vehicle control group, if the Kruskal-Wallis test was significant (Siegel, 1956). Jonckheere's test
for k independent samples (Jonckheere, 1954) was used to identify significant dose-response trends
for nonparametric continuous data. Nominal scale measures were analyzed by Chi-Square Test for
independence for differences among treatment groups, and by the Cochran-Armitage Test for Linear
Trend on Proportions (Cochran, 1954; Armitage, 1955; Agresti, 1990). When Chi-Square revealed
significant (p<0.05) differences among groups, then a two-tailed Fisher's Exact Probability Test, with
appropriate adjustments for multiple comparisons, was used for pairwise differences between each
treated group and the control group (Snedecor and Cochran, 1967). A test for statistical outliers
(SAS; 1990b) was performed on maternal body weights and feed consumption (in g/day). If
examination of pertinent study data did not provide a plausible biologically-sound reason for inclusion
of the data flagged as "outlier," the data were excluded from summarization and analysis and were
designated as outliers. If feed consumption data in g/day were negative for a given dam and period,
they were designated "unrealistic" and excluded from summarization and analysis. If feed
consumption data for a given observational interval (e.g., gd 5-7, 7-9 or 9-11 during the treatment
period) were designated outliers or unrealistic, then summarized data encompassing this period (e.g.,
treatment period, gd 5-11) also did not include this value.

Personnel

The evaluation of carbon black oil for developmental toxicity in CD® (Sprague-Dawley) rats
was conducted at Research Triangle Institute (RTl), Research Triangle Park, NC, under contract to
ARCO Corporate Health and Safety, Los Angeles, CA; Dr. Mark Saperstein, ARCO, was the
Sponsor's Representative. The RT! personnel indicated below contributed to the completion of this
study.

Dr. R. W. Tyl served as Study Director. Developmental toxicology personnel included Ms.
M. C. Marr (Laboratory Supervisor), Ms. C. B. Myers (Data Specialist), Ms. F. S. Gerling (Study
Team), Ms. V. |. Wilson, Ms. L. B. Pelletier, Ms. M-S. Perry and Ms. B. T. McTaggart. Maternal blood
sampling was performed by Ms. M. P. Gower. Bulk chemical handling was provided by Mr. M. M.
Veselica (Supervisor, Materials Handling Facility), Mr. D. L. Hubbard, Mr. R. A. Price, and Mr. T. D.
Burnette. Maternal hematologic assessments were performed by Ms. A. F. Gilliam, MLT-ASCP, Ms.
M. P. Gower, and Dr. B. F. Thomas. Animal care was provided by Dr. D. B. Feldman, DVM, ACLAM,
Animal Research Facility (ARF) Veterinarian, and Mr. F. N. Ali, MBA, LATG, ILAM, ARF Su
Quality Assurance personnel were Ms. S. M. Taulbee, M.S.P.H. (Manager), Ms. C. D. Keller, Ms. P D.
Hall, Mr. S. T. Sherrill, and Ms. M. E. Parker.
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The final report was prepared by Dr. R. W. Tyl with assistance from Ms. C. B. Myers and Ms.
F. S. Gerling on data compilation and statistical analyses and from Ms. M. C. Marr. The individual
scientist reports were prepared and signed by the author(s).

The protocol and one amendment detailing the design and conduct of this study are presented
in Appendix V. The protocol was sigried by the Study Director on December 20, 1996.

Historical Control Dataset

An historical control summary dataset for developmental toxicity studies with the CD® (Sprague-
Dawley) rat in this laboratory is presented in Appendix ill.

Storage of Records

Al original data sheets for the present study are stored in the RT! archives, under the control
of the RT! Quality Assurance Officer, along with all biological samples collected during the course of
the study which remain the responsibility of RTl. Work sheets and computer printouts which were
generated in the statistical analysis of data are stored in the RT! Archives. Copies of this report are
filed with the RTI Archives as well as with ARCO, Los Angeles, CA.

Compliance

The study was performed, to the extent possible, in compliance with the Toxic Substances
Control Act (TSCA\) testing guidelines (U.S. EPA, 1985) and the OPPTS draft guidelines (U.S. EPA,
1996). All records, data and reports will be maintained in storage as specified in the TSCA GLPs
(U.S. EPA, 1989) or for as long as the quality of the preparation affords evaluation, whichever is less.

' The toxicology laboratories at RT! are operated in compliance with TSCA Good Laboratory
Practice Standards (GLPs) (U.S. EPA, 1989). The RTi Animal Research Facility is accredited by the
l American Association for Accreditation of Laboratory Animal Care (AAALAC). This study was

conducted in compliance with the TSCA GLP regulations and AAALAC accreditation standards.
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RESULTS
Dosing Formulations

As described in the Materials and Methods, the test material was administered “neat”
(undiluted) to the low and high dose groups in a dosing volume of mi/kg/day to administer the target
mg/kg/day as presented in Table 1. The sham control group did not receive any administered
material. Since the test material was not diluted, there were no analyses for homogeneity, stability or
dose level verification by the performing laboratory. Any analyses of the bulk chemical (e.g., for purity
or stability) are the responsibility of the Sponsor.

Maternal Toxicity

Pregnancy rates were 100.0, 84.0 and 100.0% at 0, 50 and 250 mg/kg/day, respectively, with
four (4) females not pregnant at scheduled sacrifice at 50 mg/kg/day. No dams died, aborted,
delivered early or were removed from study. One dam at 250 mg/kg/day carried a fully resorbed litter
at scheduled sacrifice; all remaining pregnant females had one or more live fetuses at term. The
numbers of litters (fetuses) evaluated were 25 (332) at 0 mg/kg/day, 21 (281) at 50 mg/kg/day and 24
(233) at 250 mg/kg/day. Maternal body weights were equivalent across groups on gd 0 and 5 (prior to
the onset of test article administration). Mean maternal body weights were statistically significantly
reduced at 250 mg/kg/day on gd 7, 9, 11, 13 17 and 20 (in-life and at sacrifice). There were no
effects of treatment on maternal body weights at 50 mg/kg/day. Maternal body weight change was
unaffected across groups for gd 0-5 (prior to onset of dosing). Maternal body weight change was
statistically significantly reduced at 250 mg/kg/day for gd 9-11 (last interval of the dosing period), gd
17-20 (last interval of the gestational period, in the post-dosing period), gd 5-11 (dosing period) and
gd 0-20 (gestational period). Maternal gestational weight change (weight change gd 0-20 minus the
gravid uterine weight) was statistically equivalent across groups, although there was a significant
dose-related downward trend (p<0.05). There were no effects of treatment on maternal body weight
changes at 50 mg/kg/day. Gravid uterine weight was statistically significantly reduced at 250
mg/kg/day, most likely due to the increased resorptions and therefore smaller litter sizes at this dose.
Maternal absolute liver weight was equivalent across the groups, while maternal liver weight relative
to terminal body weight was significantly increased at 250.0 mg/kg/day. Maternal spleen weight,
absolute and relative, was significantly increased at 250 mg/kg/day. Maternal thymus weight,
absolute and relative, was unaffected across groups. Maternal absolute kidney weights (2) were
equivalent across groups, but relative kidney weight was significantly increased at 2560 mg/kg/day
(Table 2).

Maternal clinical observations and necropsy findings are presented in Table 3. Treatment-
related clinical observations included the following. Chromodacryorrhea (secretion from the
Harderian glands from hemoglobin breakdown, so-called “bloody tears,” from nonspecific stress) was
observed in all groups, initially dose related on gd 5, but subsequently notin a dose-related
incidence, and one dam at 250 mg/kg/day presented with a swellen face on gd 5, presumably from
struggling to remove the collar. Clinical weight loss, defined as greater than or equal to 50gina
weigh period, was observed in three dams each at 0 and 50 mg/kg/day and in 10 dams at 250
mg/kg/day on gd 7, in one dam at 50 mg/kg/day on gd 9 and in one control dam on gd 13. Draize
scoring was observed beginning on gd 8 at 250 mg/kg/day through gd 11 (end of dosing period), and
on gd 11 only at 50 mg/kg/day. The findings at the site of application at 250 mg/kg/day included very
slight through well-defined erythema, and very slight through moderate edema at 250 mg/kg/day with
more severe findings in the afternoon evaluation when the test material was removed. At 50
mg/kg/day, the only Draize score was very slight edema in one dam on the afternoon ofgd 11. In
addition, two dams at 250 mg/kg/day exhibited hard round raised sites near but not on the
application site on gd 8 through 11 and into the post-dosing period with rapid resolution, with only
one red slightly raised area (one dam) or one red unraised area (one dam) on gd 13, and only one
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dam with one small slightly red area on gd 14. The Animal Research Facility Veterinarian provided a
tentative diagnosis of “hives” for these findings. The skin at the dosing site at 250 mg/kg/day
progressed from very dry (one dam on gd 11), to rough and dry (one dam on gd 12), to dry, scaly
and “wrinkled” (one dam on gd 13 and 14), to dry and scaly (one dam on gd 15 and 16), to scaly
(one dam on gd 17, 18 and 19)." The dry skin was most likely due to the use of acetone to remove
the test material at the end of each exposure day. Alopecia (regional hair loss) was observed at 50
and 250 mg/kg/day beginning on gd 7 at 250 mg/kg/day and on gd 8 at 50 mg/kg/day. The incidence
increased later in the pregnancy (beginning on gd 17), confounded by the typical alopecia observed
close to term in rodents (and other mammals). Necropsy findings at scheduled sacrifice included
hydronephrosis in one dam and slight hydronephrosis in one dam at 50 mg/kg/day; neither finding is
considered related to treatment (Table 3).

Maternal feed consumption is presented in Table 4 as g/day and as g/kg body weight/day.
When the data were expressed as g/day, maternal feed consumption was statistically significantly
reduced at 250 mg/kg/day for the following intervals: gd 0-5 (prior to onset of dosing), 5-7, 7-9, 9-11,
5-11 (dosing period) and gd 0-20 (gestation period). At 50 mg/kg/day, maternal feed consumption in
g/day was statistically significantly reduced for gd 0-5 (prior to onset of dosing), 5-7 (first interval in
dosing period), 5-11 and gd 0-20. When the data were expressed as g/kg/day, maternal feed
consumption was statistically significantly reduced at 250 mg/kg/day for gd 5-7, 7-9, 8-11, and 5-11.
At 50 mg/kg/day, maternal feed consumption in g/kg/day was statistically significantly reduced for gd
0-5, 5-7 and 5-11 (Table 4). Maternal individual animal data are presented in Appendix Il.

Maternal hematologic data are presented in Table 5. Blood was taken and evaluated on gd 5
(immediately prior to the onset of dosing), 7, 9, 11 (immediate prior to the last dose), and on gd 13 and
20 (in the post-dosing period). On gd 5 (prior to the onset of dosing), red blood cell distribution width
(a measure of the variability in size, but not shape, of the erythrocyte) was significantly increased at
“50" and “250” mg/kg/day, and mean platelet volume was significantly increased at “250 mg/kg/day,”
due to biologic variation since these effects occurred in the absence of dosing. On gd 7, hemogilobin
concentration and red cell distribution width were significantly increased at 250 mg/kg/day, mean
platelet volume was significantly increased at 50 and 250 mg/kg/day. On gd 9, mean corpuscular
volume (a measure of erythrocyte size) was significantly reduced at 250 mg/kg/day. On gd 11, mean
corpuscular volume and percent reticulocytes (immature red blood cells) were significantly decreased
at 250 mg/kg/day. On gd 13, mean corpuscular volume was significantly reduced at 250 mg/kg/day,
and mean corpuscular hemoglobin concentration (a measure of the amount of hemoglobin per
erythrocyte) was significantly increased at 50 and 250 mg/kg/day; the percent monocytes (part of the
white blood cell differential examination) was significantly reduced at 250 mg/kg/day. On gd 20, red
blood cell count and hemoglobin concentration were significantly reduced at 50 mg/kg/day, hematocrit
(packed red blood cell volume) was significantly reduced at 50 and 250 mg/kg/day, red blood cell
distribution width was significantly increased at 50 and 250 mg/kg/day, and percent reticulocytes was
significantly increased at 250 mg/kg/day. No Heinz body inclusions were found in any erythrocytes in
this study (see Appendix 1 for the Clinical Pathology Report).

Devel | Toxici

Results of the uterine examination are presented in Table 6. There was a statistically
significant reduction in the number of ovarian corpora lutea per dam at 250 mg/kg/day; the number of
corpora lutea is a measure of the number of collapsed ovarian follicles after the eggs have been
released, which further differentiate into endocrine structures which produce estrogen and
progesterone to sustain the uterine lining during early pregnancy. Since dosing began on gd 5 prior to
completion of implantation in the rat, this parameter may represent very early peri-implantation loss.
There were no significant differences among groups for implantation sites per litter, preimplantation

loss (calculated as the difference between the number of corpora lutea and the number of implantation
sites), or of the incidence of late fetal deaths (i.e., dead fetuses) per litter. The incidence of
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resorptions was significantly increased at 250 mg/kg/day, as was the incidence of nonlive implants
(due to the resorptions) and adversely affected implants (nonlive plus malformed) per litter. The
number of live fetuses per litter was significantly reduced at 250 mg/kg/day (again due to the
increased resorptions at this dose). Sex ratio (% males per litter) was unaffected. Mean fetal body
weight per litter was statistically equivalent across groups, but the parameter for both sexes combined
and for female fetuses (but not male fetuses) alone exhibited a significant (p<0.05) test for linear trend
due to the values at 250 mg/kg/day; i.e., fetal body weight perlitter for both sexes combined at 250
mg/kg/day was 95.25% of the control values; female fetal body weight per litter at 250 mg/kg/day was
95.72% of the control rate (and the value for male fetuses at 250 mg/kg/day was 96.20% of the control
value). The values for fetal body weights per litter at 50 mg/kg/day (both sexes combined or
separately) was slightly greater than the values at 0 mg/kg/day; there was clearly no effect at this
dose. Individual uterine findings are presented in Appendix II.

The summary and statistical analyses of fetal external maiformations and variations are
presented in Table 7 and the findings by defect type are presented in Table 8. There were no
differences among groups in the incidence of pooled external fetal malformations or variations in this
study (Table 7). Only two fetuses (both at 250 mg/kg/day) exhibited any external structural
alterations. One fetus at 250 mg/kg/day (dam no. 41, fetus no. 4, male) exhibited the only external
malformations observed, specifically anasarca (whole body edema), cleft palate and micromelia (short
limbs). One fetus at 250 mg/kg/day (dam no. 58, fetus no. 12, male) exhibited the only external
variations observed, specifically hematomas (subepidermal ecchymoses, i.e., “bruises”) on the head
and forelimb. Individual embryo/fetal findings by dam are presented in Appendix |l.



L
]
i
i
i
]
_
i

RTI-65C-67686-100
Page 17

DISCUSSION
Maternal Toxicity

The present study has shown that carbon black oil, administered by unoccluded cutaneous
application for six hours per day during early organogenesis, gd 5 through 11, resulted in maternal
toxicity at 250 mg/kg/day including reduced body weights, weight gain and feed consumption,
increased maternal absoiute and relative spieen weight, and increased maternal relative liver and
kidney weights, as well as clinical signs of toxicity, including mild transient effects at the dosing site.
Maternal effects at 50 mg/kg/day were limited to reduced feed consumption and nonspecific clinical
signs of toxicity. The changes in relative organ weights at 250 mg/kg/day most likely were due to the
slightly reduced maternal body weights at this dose and, in the case of the liver, to induction of
hepatic metabolizing enzymes and concomitant increase in liver mass and not neces- -, to toxicity
per se (Conney, 1967). The increased absolute and relative spleen weights at 250 1- :/i)/day may
be due to effects on the hematopoietic system (see below) whereby affected cells are sequestered in
the spleen and the spleen increases output of hematopoietic cells (extramedullary hematopoiesis).
However, the maternal hematologic data do not present a consistent picture of treatment-related
anemia within or across days of evaluation. For example, red cell distribution width was increased at
250 mg/kg/day on gd 7 and 20, and at 50 mg/kg/day on gd 20 but on no other days, mean
corpuscular volume was decreased at 250 mg/kg/day on gd 9, 11 and 13, but one would expect an
increase in MCV if immature (larger) erythrocytes were released into the peripheral circulation,
percent reticulocytes (again a measure of immature cells in the circulation) was decrezsed on gd 11
and increased on gd 20 at 250 mg/kg/day, hematocrit was slightly reduced (but significantly) at 50
and 250 mg/kg/day on gd 20, but at no other time and other parameters were either unaffected or
exhibited no dose-response pattern. These data do not support the interpretation that carbon black
oil induces an anemia which may cause the early resorptions or that carbon black oil induces an
anemia at all. The mild to moderate anemia observed in the 28-day study (UBTL, 1989), more
pronounced in males than in females, at 50 mg/kg/day, and in the 90-day study (UBTL, 1991a) at
.100 and 0.500 mi/kg/day, did not appear to occur in these dams after a relatively brief (seven day)
exposure period. Thymic atrophy, also observed in the 28-day and 90-day studies, did not occur in
the dams in the present study, based on no changes in absolute or relative maternal thymus weights
at term. Although there were no consistent changes in hematologic parameters across groups within
timepoints for this study, there was a clear indication of acquisition of a mild anemia within groups
across time (i.e., throughout the pregnancy) which is consistent with the anemia of pregnancy, due to
an increase in blood volume without a compensatory increase in cellular elements.

Developmental Toxicity

The results of the present study confirm the findings of previous studies (e.g., UBTL 1991b;
Argus, 1989; Argus 1992b) that cutaneous application of carbon black oil during gestation results in
increased resorptions at 250 mg/kg/day.

In the present study, the vast majority of resorptions observed were early (resorption sites or
sites observed after staining) which is consistent with the historical control data in this laboratory for
this rat strain (Appendix Ill); i.e., 87.5, 100.0 and 93.5% of the total resorptions were early ones at 0,
50 and 250 mg/kg/day, respectively (Text Table B). The increases in incidence at 250 mg/kg/day
was due to one fully resorbed litter (dam no. 22 with 14 early resorptions only) and increases in the
number of resorptions per litter. In fact, six dams (nos. 15, 28, 33, 45, 52 and 589) at this dose had
more resorptions that live fetuses per litter, a situation tr.at did not occur at 0 or 50 mg/kg/day. One
possibility that was evaluated was that the conceptuses lived longer at the low dose and died earlier
at the higher dose (so that one would anticipate more advanced resorptions or dead fetuses) at the
low dose. However, this was not the case. Mid resorptions (characterized as placental remnant
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Text Table B. Incidence and Distribution of Resorptions3

Carbon Black Oil (mg/kg/day, cutaneous)

Parameter 0 50 250
No. litters 25 21 25
No. litters fully resorbed 0 0 1
No. total resorptions 32 18 107
No. total resorptions per litter 1.28 0.86 428
Range per litter 0-4 0-4 0-14
No. early resorptions 28 18 100
Percent of total resorptions 98.50 100.0 93.46
No. early resorptions per litter 1.12 0.86 4.00
Range per litter 0-3 0-4 0-14
No. mid resorptions 3 ) 7
Percent of total resorptions 9.38 0.0 6.54
No. mid resorptions per litter 0.12 0.0 0.28
Range per litter 0-1 0 0-2
Total late (full) resorptions 1 0 0
Percent of total resorptions 3.12 0.0 0.0

a Data are summarized from Summary Table 6 and individual animal data from Appendix |l,
Table A-5.

through some fetal tissue) were present at 0 mg/kg/day (three total, 9.4% of the total resorptions in
this group) and 250 mg/kg/day (seven total, 6.5% of the total resorptions in this group) with no mid
resorptions at 50 mg/kg/day, and there were no dead fetuses in this study (Table 6). There is,
therefore, no evidence of a dose-related shift in the timing of conceptus demise. In addition, the
numbers of ovarian corpora lutea are significantly reduced (88.59% of the control value) and the
numbers of implantations are reduced (93.15% of the control value) at 250 mg/kg/day, which may
imply peri-implantation loss (since the rat is not through implanting by gd 5, the start of the exposure
period). This peri-implantation loss is not captured by the “preimplantation loss” parameter since
both components of the calculation, corpora lutea and implantation sites, are reduced. In litters with
resorptions, especially early ones, the number of corpora lutea at term are not always equal to or
greater than the number of total implantation sites (the usual situation) since some corpora lutea
involute and regress when part of the litter is lost; please note that this loss of corpora lutea is not
necessarily one-to-one with the loss in conceptuses.
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Significant fetal body weight reduction at 250 mg/kg/day, observed after exposure throughout
gestation (UBTL, 1921b; Argus, 1989) was not observed in the present study although fetal body
weights per litter were reduced to 95-96% of the control values in the present study with only seven
days of exposure early in the pregnancy; the likelihood is that the resuits of the embryonic exposure
were at least partially compensated for in the post-dosing fetal period when body weights are
increasing rapidly. In this performing laboratory, treated group means for fetal body weights per litter
which are 95% or less of the concurrent control group value are typically statistically significantly
different, so the present data are consistent with the potential for reduction in fetal body weights at
term after early gestational exposure.

The previous developmental toxicity studies with this test material support the contention that
the consequence of exposure (i.e., resorptions) is rapid in onset and limited to the early
organogenesis period, since exposure during the two-week mating period until gd O resulted in no
treatment-related resorptions (Argus, 1992a) and that no significantly increased resorptions were
present after exposures beginning on gd 9 (Argus, 1992b). The present data also support
vulnerability of the conceptus only during the peri-implantation period since even with a seven-day
exposure period (gd 5 through 11), only resorptions, almost exclusively early resorptions, occurred,
with little or no effect on subsequent development of the survivors. The rapid onset and short
duration of the effects also mitigates against maternal anemia as the causative agent, since it takes
time to develop and to resolve: the present study confirms that maternal anemia was not induced
from exposure.

N ION

Unoccluded cutaneous exposure to carbon black oil at 0, 50 and 250 mg/kg/day on gd 5
through 11 in CD® rats results in maternal toxicity at 50 and 250 mg/kg/day and in developmental
toxicity, specifically resorptions at 250 mg/kg/day, in the absence of treatment-related maternal
anemia.
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Table 1. Dosing Formulations
No. No. Days Dosing
Group Rx Color -Animals of Period Dose Level
No. Code Code  Dosed Exposure (gd) mg/kg/day __mi/kg/day®
1 25940 Green 25 7 5 through 11 0.0 0.0
2 18317 Red 25 7 5 through 11 50.0 0.05
3 86385 Yellow 25 7 5 through 11 250.0 0.24

a The amount of test material administered “neat” (undiluted) to the animals, in mg/kg/day,

is based on the specific gravity of the test material, 1.05 g/ml as provided by the
Sponsor, and the target doses in mg/kg/day.




Table 2. Summary and Statistical Analysis of Maternal Body Weights, Weight Gains, Organ Weights and Relative
I Organ Weights (page 1 of 4)

W

Carbon Black Oil (mg/kg/day. cutaneous)
0 50 250
SUBJECTS (No. Dars)
No. on Study ' 25 25 25
No. Removed 0 0 0
No. Dead or Euthanized 0 0 0
No. Nonpregnant on Gestational Day 20 0 4 0
No. (%) Pregnant on Gestational Day 20 25 (100.0) 21 (84.0) 25 (100.0)
No. (%) with 100% Resorptions 0 (0.00) 0(0.00) 1 (4.00)
Maternal Body Weight (gd 0) ()@
2349 2346 232.0
+ 2.1 + 24 + 19
N=25 =21 N=25
Maternal Body Weight (gd 5) (9)@
256.0 2541 2515
+ 26 + 27 + 24
N=25 N=21 N=25
Maternal Body Weight (gd 7) (g)@
2572% 253.0 248.2*
+ 23§ + 29 + 23
N=25 N=21 N=25
Maternal Body Weight (gd 9) (g)@
2613 % 257.8 2561.7*
+ 258§ + 28 + 23
N=25 N=21 N=25
Maternal Body Weight (gd 11) ()@
2720 % 268.5 258.8*
+ 276§ + 28 + 27
=25 =21 =25
Maternal Body Weight (gd 13) (g)2
2788 £ 274.2 266.3 *
+ 318§ + 28 + 27
N=25 N=21 N=25
Maternal Body Weight (gd 15) (g)@
2941 %% 289.8 2717 ™
+ 36688 + 27 + 34
N=25 N=21 N=25
Maternal Body Weight (gd 17) ()@
3173 %% 3133 279"
+ 35688 + 33 + 43
N=25 N=21 N=25

(continued)




Table 2. Summary and Statistical Analysis of Maternal Body Weights, Weight Gains, Organ Weights and Relative
Organ Weights (page 2 of 4)

Carbon Black Qil (mg/kg/day, cutaneous)
0

Maternal Body Weight (gd 20) (g)@

Matemnal Body Weight (gd 20 at sacrifice) ()2

Maternal Body Weight Change (gd 0 to 5) (g)@

Maternal Body Weight Change (gd 5 to 7) (g)@

Maternal Body Weight Change (gd 7 to 9) (g)2

Maternal Body Weight Change (gd 9 to 11) (g)2

Maternal Body Weight Change (gd 11 to 13) (g)@

Maternal Body Weight Change (gd 13 to 15) (g)2

Maternal Body Weight Change (gd 15 to 17) (g)@

359.0 4+

+ 4.188§
=25

3546 11t

+ 39888
N=25

16.2
+ 10§
N=25

233
+ 08§
N=25

50 250
356.8 331.7*
+ 3.9 + 6.9
N=21 N=25
350.8 3259
+ 38 + 68
N=21 N=25
19.6 19.5
+ 14 + 1.8
N=21 N=25
-1.1 -3.3*
+ 09 + 10
N=21 N=25
4.7 34
+ 0.9 + 06
N=21 N=25
10.8 72*
+ 10 + 08
N=21 N=25
5.7 74
+ 07 + 08
=21 N=25
15.56 15
+ 14 + 21
N=21 N=25
23.6 20.2
+ 13 + 15
N=21 N=25

(continued)




Table 2. Summary and Statistical Analysis of Maternal Body Weights, Weight Gains, Organ Weights and Relative
Organ Weights  (page 3 of 4)

F

0

Carbon Black Qil (mg/kg/day, cutaneous)
50

250

Maternal Body Weight Change (gd 17 to 20) ()@

# 4169 43.5 338m
+ 14 + 10 + 32
N=25 N=21 N=25
Maternal Body Weight Change (gd 5 to 11) (¢)3
16.0 $1¢ 14.4 73*
+ 11688 + 1.1 + 09
N=25 N=21 N=25
Maternal Body Weight Change (gd 11 to 20) (g)@
# 86.9 88.3 729
+ 21% + 20 + 58
N=25 N=21 N=25
Maternal Body Weight Change (gestation) ()2
# 1197 M 116.2 93.9mm
+ 20WA  + 25 + 64
N=25 N=21 N=25
Maternal Body Weight Change (corrected) (g)ab
43.30 38.60 39.95
+ 224 + 1.83 + 299
N=25 N=21 N=25
Gravid Uterine Weight (g)@
# 76.41 1N 77.58 53.96 o
+ 18108  + 197 +5.10
N=25 N=21 N=25
Maternal Liver Weight (g)@
14.52 13.99 14.16
+ 0.20 + 0.14 + 0.28
N=25 =21 N=25
Relative Maternal Liver Weight (g)2
410333 3.99 436%
+ 005888 + 0.05 + 0.06
N=25 N=21 N=25
Maternal Spleen Weight (g)@
# 0626 % 0.602 0.719m
+0.013 +0.016 +0.050
N=25 N=21 N=25

(continued)




Table 2. Summary and Statistical Analysis of Maternal Body Weights, Weight Gains, Organ Weights and Relative
Organ Weights (page 4 of 4)

ﬂ
Carbon Black Oil (mg/kg/day, cutaneous)
50

0 250

Relative Maternal Spleen Weight (% sacrifice weight)@

# 0.177 1Y 0.172 0.226 mm
+0.004 W%  +0.005 +0.022
N=25 =21 N=25
Maternal Thymus Weight ()2
0.352 0.309 0.339
+0.015 +0.014 +0.019
N=25 N=21 N=25
Relative Maternal Thymus Weight (% sacrifice weight)?
0.099 0.088 0.104
+0.004 +0.004 +0.005
N=25 N=21 N=25
Maternal Combined Kidney Weight (g)2
1.990 1.921 2.024
+0.027 +0.030 +0.039
N=25 N=21 =25
Relative Maternal Combined Kidney Weight (% sacrifice weight)2
# 0.563 MM 0.549 0628 m
+0.009 ¥ +0.010 +0.018
N=25 N=21 N=25

ajncludes all pregnant dams until they were sacrificed. Reported as the mean + S.E.M.; gd = gestational day.
bWeight change during gestation minus gravid uterine weight.
#Bartlett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was
zero variance in one or more groups, therefore nonparametric statistical procedures were employed.
$p<0.05; ANOVA Test.
$Hp<0.01; ANOVA Test.
#15<0.001; ANOVA Test.
§g<0.05; Test for Linear Trend.
§sg<0.01; Test for Linear Trend.
J p<0.001; Test for Linear Trend.
1||'g<0.05; Dunnett's Test.
p<0.01; Dunnett's Test.

:geo.os; Kruskal-Wallis Test.
“g<0.01; Kruskal-Wallis Test.

p<0.001; Kruskal-Wallis Test.
:%0.05; Jonckheere's Test.

p<0.001; Jonckheere's Test.
H5<0.05; Mann-Whitney U Test.
BB5<0.01; Mann-Whitney U Test.




Table 3. Summary of Clinical Observations and Necropsy Findings (page 1 of 3)

— ]

Carbon Black Oil (mg/kg/day. dermal)
Day?® Observation? 0.0 50.0 250.0

5 Chromodacryorrhea, eye(s) 1 4 7
Chromodacryorrhea, eye(s), nose 1
Chromodacryorrhea, nose 3
| Collar offc 3 1
Escaped from collar six times - left off 1
Face swollen
| Oil present on forepaws and chest
 Three small scratches on back

6 Chromodacryorrhea, eye(s)
Chromodacryorrhea, eye(s), hose
Chromodacryorrhea, nose

Collar off

7 Alopecia: limb(s)

Chromodacryorrhea, eye(s)

Chromod acryorrhea, eye(s), nose

Chrom- dacryorrhea, nose

Collar off

Weight lossd: 6.20-9.15g
527-7329 3
520-11689 10

8 Alopecia; head 1
limb(s)
multiple areas
Chromodacryorrhea, eye(s)
Chromodacryorrhea, eye(s), nose
Chromodacryorrhea, nose
Collar off
Draize Scoring (am): Erythema - very slight
Edema - slight 1
(pm). Erythema - well-defined
Edema - moderate
Three, 5 mm, hard round sites near but not in application area
pm:. 4 - 6 additional sites, am sites more severe
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9 Alopecia: limb(s)

multiple areas 1

Chromodacryorrhea, eye(s) 3

Chromodacryorrhea, eye(s), nose 1

Chromodacryorrhea, nose 3 3
Collar off

Draize Scoring (am): Erythama - well-defined

- moderate 1

(pm): Erythema - well-defined

- moderate 1

|_Lacrimation, clear, eyo(s) 1

Raised areas, up to 8 mm diameter., round, reddened, on side

of drug application area 1

pm: 9 raised, hard areas, each red with white rings,

surrounding dosing area 1

Weight loss: 8.82 g 1
(continued)
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Table 3. Summary of Clinical Observations and Necropsy Findings (page 2 of 3)
I et e e———
Carbon Black Oil !Mﬂdﬂ- dermal)
Day Observation 0.0 50.0 250.0
l 10 Alopecia: limb(s) 1
multiple areas 1 1
Chromodacryorrhea, eye(s) 2 1 1
Chromodacryorrhea, eye(s), nose 1
l Chromodacryorrhea, lacrimation, eye(s) 1
Chromodacryorrhea, nose 2 2
Collar off 1 1
' Diarrhea 3
Draize Scoring (am): Erythema - well-defined
Edema - moderate 1
Draize Scoring (pm): Erythema - well-defined
. Edema - moderate 1
Lacrimation. eye(s) 1 1
Multiple raised, reddened, round areas surrounding and in
l dosing site, probable hives 1
Vocal when applying acetone to remove compound 1
_ 1 Alopecia: limb(s) 1
' multiple areas 1 2
Chromodacryorrhea, eye(s) 1 1
Chromodacryorrhea, eye(s), nose 1
Chromodacryorrhea, lacrimation, eye(s) 1
' Chromodacryorrhea, nose 1 2
Collar off _ 3 1 3
Draize Scoring (am): Erythema - very slight
l Edema - very slight 2
(am): Erythema - well defined
Edema - moderate 1
Draize Scoring (pm): Erythema - very slight
. Edema - very slight , 1 2
(pm): Erythema - well defined
Edema - moderate 1
Hives 1
' Lacrimation, eye(s) 1
One small, round, raised area in center of application aiea,
~ 1 mm in size 1
' | One red, round, raised spot on left side edge of application area 1
Three raised, red sites in application area; skin and hair appear
very dry 1
l Vocal when applying acetone to remove compound 1
12 Alopecia: limb(s) 1
multiple areas 1 1
Hives 1
I One very small red dot, slightly raised in center of application
area 1
One, red, round, raised spot on left side of application area 1
l Skin and hair feel rough and dry in areas of application 1
13 | Alopecia: limb(s) 1 1
multiple areas 1 1
' One round, ~2 mm, slightly red, raised area on left side 1
_One small dot is slightly red, no swelling 1
Skin on back dry, scaly, “wrinkied” 1
[ Top incisors missing; given moistened food 1
l Weight loss: 14.31 9 1
(continued)




Table 3. Summary of Clinical Observations and Necropsy Findings (page 3 of 3)
e —————

Carbon Black Qil ( ]
Day  Observation 0.0 50.31& 250.0
14 Alopecia: limb(s) 1 1
multiple areas 1 1
One small area slightly red 1
Received moistened food 1
Skin on back dry, scaly, “wrinkled” 1
15 Alopecia: limb(s) 1
muiltiple areas 1 1
| Cold feet 1
Eye(s): pale 1
Received moistened food 1
Skin on back dry, scaly 1
Vaginal bleeding 1
Weight loss: 5.03, 20.49 9 2
16 Alopecia: limb(s) 1
multiple areas 1
| Cold feet 1
Eye(s): pale 1
Received moistened food 1
Skin on back dry, scaly 1
17 Alopecia: limb(s) 2
multiple areas 2
| Cold feet 1
Eye(s): pale 1
Front limbs swollen 1
Lethargic 1
Skin on back scaly 1
18 Alopecia: limb(s) : 2
multiple areas 2
Cold feet 1
Eye(s). pale 1
Piloerection 1
Skin on back scaly 1
19 Alopecia: limb(s) 2
multiple areas 2
Skin on back scaly 1
20 Alopecia: limb(s) 1
multiple areas 3
One scab on back and dry areas near tail 1
NECROPSY FINDINGS FOR SCHE TH
Day _Finding 0.0 50.0 250.0
20 Kidney(s): hydronephrosis, severe, right 14
hydronephrosis, slight, right 1
Thymus. right side red 1

aGestational day.

bClinical observations are tabulated once per day per animal with exceptions as noted with designation of "am”
or “pm”.

C"Collar off" was noted when the collar was found off in the afternoon at the time of dosing compound removal.

dClinical weight loss is weight loss > 5.0 grams in any one weigh period.




Table 4. Summary and Statistical Analysis of Maternal Feed Consumption (page 1 of 3)

——
Carbon Black Oil (mmmay, cutaneous)

0 250
No. Dams . 25 21 25
Maternal Feed Consumption (gd 0 to 5) (g/day)@
21248 19.6* 199*
+03 + 03 + 04
N=25 N=1gP N=25
Maternal Feed Consumption (gd 5 to 7) (g/day)
20.2 ¢ 186" 16.5*
+ 0.4 §§§ + 04 + 05
N=25 N=21 N=25
Maternal Feed Consumption (gd 7 to 9) (g/day)@
21343 20.1 19.2*
+ 058§ + 05 + 0.3
N=25 N=21 N=25
Maternal Feed Consumption (gd 9 to 11) (g/day)2
222 21.3 19.5*
+ 0.3 §§§ + 03 + 04
N=25 N=21 N=25
Maternal Feed Consumption (gd 11 to 13) (g/day)? .
# 23.2 229 223
+ 06¥ + 03 + 03
N=25 N=21 N=25
Maternal Feed Consumption (gd 13 to 15) (g/day)@
# 24.2 23.5 23.2
+ 0.7 + 0.3 + 07
N=24¢ N=21 N=24b
Maternal Feed Consumption (gd 15 to 17) (g/day)@
25.1 256 243
+ 0.4 + 04 + 07
=23b.C N=21 N=24b
Maternal Feed Consumption (gd 17 to 20) (g/day)@
25.5 25.0 24.7
+ 05 + 04 + 06
N=25 N=21 N=25
Maternal Feed Consumption (gd 5 to 11) (g/day)@
21.2 552 20.0* 184 ™
+ 0.3888 + 03 + 03
N=25 N=21 N=25

(continued)




' Table 4. Summary and Statistical Analysis of Maternal Feed Consumption (page 2 of 3)
Carbon Black Oil (Wday, cutaneous)
0 250
l Maternal Feed Consumption (gd 11 to 20) (g/day)@
246 24.3 236
l + 0.4 + 03 + 05
N=23 =21 N=24
! Maternal Feed Consumption (gd 0 to 20) (g/day)?
' 22.8 £t 21.7* 214 *
+ 0.3 §§§ + 02 +03
. N=23 N=19 N=24
Maternal Feed Consumption (gd 0 to 5) (g/kg/day)3
l 86.5 1% 80.3* 82.3
+13 +14 + 14
N=25 N=1gD N=25
l Maternal Feed Consumption (gd 5 to 7) (g/kg/day)@
78.8 ¥ 73.3* 66.0 **
+ 1.5 8§88 + 13 + 18
' N=25 N=21 N=25
Maternal Feed Consumption (gd 7 to 9) (g/kg/day)2
' * 82.3% 786 76.9*
+ 14§ + 17 + 11
N=25 N=21 N=25
. Maternal Feed Consumption {gd 9 to 11) (g/kg/day)?
831kt 810 76.4*
+ 0.8 §§§ + 1.2 + 1.2
' N=25 N=21 N=25
Maternal Feed Consumption (gd 11 to 13) (g/kg/day)3
l 84.2 84.6 84.8
+19 + 12 + 11
N=25 N=21 N=25
l Maternal Feed Consumption (gd 13 to 15) (g/kg/day)3
83.9 83.5 85.6
+ 22 + 1.2 + 23
' N=24¢ N=21 N=24b
Maternal Feed Consumption (gd 15 to 17) (g/kg/day)3
# 82.1 84.8 84.7
+ 11¥ +10 + 21
N=23b.C N=21 N=24
' (continued)




Table 4. Summary and Statistical Analysis of Maternal Feed Consumption (page 3 of 3)

w

Carbon Black Oil (mg/kg/day, cutaneous)
50

0 250
Materna! Feed Consumption (gd 17 to 20) (g/kg/day)@
75.5 74.5 78.3
+ 13§ + 09 +12
N=25 N=21 N=25
Maternal Feed Consumption (gd 5 to 11) (g/kg/day)@
81.2%¢ 774" 729*
+ 0.98§8§ + 0.9 + 10
N=25 N=21 N=25
Maternal Feed Consumption (gd 11 to 20) (g/kgiday)@
80.7 81.0 83.0
+ 09 + 07 + 14
N=23 N=21 N=24
Maternal Feed Consumption (gd 0 to 20) (g/kg/day)?
80.8 78.7 78.9
+ 0.7 + 05 + 0.8
N=23 N=19 N=24
} ajnciudes all pregnant dams until they were sacrificed. Reported as the mean + S.E.M.; gd = gestational day.

bpecrease in N is due to the feed consumption value being a statistical outlier and therefore it was excluded for
one or more dams.

CDecrease in N is due to dam 55 having moistened feed placed in her cage on gestational days 14 through 16 and
therefore an accurate feed weight could not be determined.

#Bartiett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was
zero variance in one or more groups, therefore nonparametric statistical procedures were employed.

$p<0.05; ANOVA Test.

Hp<0.01; ANOVA Test.

H1p<0.001; ANOVA Test.

§g<o.05; Test for Linear Trend.

§§g<0.01; Test for Linear Trend.

J p<0.001; Test for Linear Trend.

*g<0.05; Dunnett's Test.

p<0.01; Dunnett's Test. ¢
¥5<0.05; Jonckheere’s Test.
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Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 1 of 11)

Carbon Black Oil (mg/kg/day, cutaneous)
50

No. Dams

GESTATIONAL DAY 5:

Corrected White Blood Cell Count (x103/uL)3

Nucleated Red Blood Cell Count (/100 white blood cells)@

Red Blood Cell Count (x106/uL)2

Hemoglobin Concentration (g/dL)2

Hematocrit (%)2

Mean Corpuscular Volume (13)2

Mean Corpuscular Hemoglobin (pg)@

Mean Corpuscular Hemoglobin Concentration (%)

Red Cell Distribution Width (%)@

0 250
25 21 25
19.8 22,9 23.9
+18 + 1.1 + 14
N=25 N=21 N=25
0.36 0.19 0.28
+0.11 +0.11 +0.11
N=25 N=21 =25
6.06 6.14 6.13
+0.09 +0.10 +0.09
N=25 N=21 N=25
146 14.8 14.9
+ 02 + 0.1 + 0.1
N=25 N=21 N=25
34.9 34.8 34.7
+ 06 + 05 + 05
=25 N=21 N=25
575 56.8 56.7
+03 + 03 + 03
=25 N=21 N=25
24.3 24.2 244
+03 + 0.3 + 02
N=25 N=21 N=25
422 428 43.0
+ 05 + 04 + 03
N=25 N=21 N=25
16.5%¢ 21.0* 202*
+ 08§ + 09 +10
N=25 N=21 N=25

(continued)



Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 2 of 11)
]

Carbon Black Oil (mg/kg/day, cutaneous)
50 250

0
No. of Platelets (x103/uL)
1037 1126 1090
+30.6 +333 +257
N=25 N=1gb N=25
Mean Platelet Volume (u3)3
50% 5.2 53*
+01§ + 0.1 + 0.1
N=25 =21 N=25
Reticulocytes (%)&:€
# 20 2.0
+ 02 + 0.1
N=25 N=25
WHITE BLOOD CELL DIFFERENTIAL COUNTS:
Segmented Neutrophils (%)@
17 18 17
* 2 + 2 + 2
N=256 N=21 N=25
Lymphocytes (%)2
81 80 82
* 2 * 2 + 2
N=25 N=21 N=25
Monocytes (%) _
# 0.4 0.5 0.2
+ 0.2 + 0.2 + 0.1
N=25 N=21 N=25
Eosinophils (%)2
1.2 14 13
+ 02 + 03 + 03
N=25 N=21 N=25
G§STAT|0NAL DAY 7:
Corrected White Biood Cell Count (x103/uL)@
21.7 221 238
+ 08 + 09 + 10
N=25 N=21 N=25
Nucleated Red Blood Cell Count (/100 white blood celis)@
# 0.36 0.10 0.52
+0.14 +0.07 +0.14
N=25 N=21 N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 3 of 11)

Carbon Black Oil (mmmay cutaneous)

0 250
Red Blood Cell Count (x108/uL)2
5.51 5.60 5.74
+0.11 +0.10 +0.10
N=25 N=21 N=25
Hemoglobin Concentration (g/dL)3
14512 145 15.0*
+ 0.188 + 02 + 0.1
N=25 N=21 N=25
Hematocrit (%)@
31.8 31.9 327
+07 + 05 + 06
N=25 N=21 N=25
Mean Corpuscular Volume (13)2
57.7 571 56.9
+ 03 + 03 + 03
N=25 N=21 N=25
Mean Corpuscular Hemoglobin (pg)2
26.5 260 26.3
+ 06 + 04 + 05
N=25 N=21 N=25
Mean Corpuscular Hemoglobin Concentration (%)3
46.0 45.6 46.3
+ 10 + 06 + 1.0
N=25 N=21 N=25
Red Cell Distribution Width (%)3
19.9% 224 25"
+ 09§ + 06 + 06
N=25 N=21 N=25
No. of Platelets (x103/uL)2
1170 1165 1131
+20.9 +36.4 +266
N=25 N=20P N=25
Mean Platelet Volume (13)3
524 55°* 56"
+ 0.18§ + 0.1 + 0.1
N=25 N=21 N=25
Reticulocytes (%)3.C
¥ 2.2 2.1
+ 0.1 + 0.1
N=25 N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 4 of 11)
' m
Carbon Black Oil (mg/kg/day, cutaneous)
0 50 250
l WHITE BLOOD CELL DIFFERENTIAL COUNTS:
Segmented Neutrophils (%)3
l 17 20 19
* 2 + 2 + 1
' N=25 N=21 N=25
Lymphocytes (%)@
i 81 78 80
l + 2 + 2 + 1
N=25 N=21 N=25
Monocytes (%)3
l 0.1 0.3 0.3
+ 0.1 + 0.1 + 0.1
N=25 =21 N=25
l Eosinophils (%)
14 1.3 10
l + 03 + 02 + 02
N=25 =21 N=25
l GESTATIONAL DAY 9:
Corrected White Blood Cell Count (x103/uL)2
. 20.1 22.0 22.7
+ 0.9 +10 + 14
' N=25 N=21 N=21d
Nucleated Red Blood Cell Count (/100 white blood cells)@
0.32 0.14 0.12
' +0.11 +0.08 +0.07
=25 N=21 N=25
Red Blood Cell Count (x106/uL)2
. 5.45 5.05 5.45
+0.12 +0.20 +0.11
N=25 N=21 N=25
l Hemoglobin Concentration (g/dL)2
14.2 14.3 144
l + 0.1 + 0.1 + 0.1
N=25 N=21 N=25
Hematocrit (%)3
' 31.4 28.6 30.6
+ 07 + 12 + 06
N=25 N=21 N=25
' (continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 5 of 11)

Carbon Black Oil (nrgl_lsgjday cutaneous)

‘ 0 250
Mean Corpuscular Volume (u3)3
576% 56.7 56.1
+ 0.3§§ + 0.3 + 03
N=25 N=21 N=25
Mean Corpuscular Hemoglobin (pg)3
264 293 26.7
+ 06 +13 + 06
N=25 N=21 N-25
Mean Corpuscular Hemoglobin Concentration (%)@
# 45.9 51.7 47.4
+ 1.0 +24 + 11
N=25 N=21 N=25
Red Cell Distribution Width (%)3
22.2 22.0 214
+ 07 + 06 + 08
N=25 N=21 N=25
No. of Platelets (x103/uL)2
1202 ¢ 1308 1192
+252 +44.4 +33.8
N=25 N=21 N=25
Mean Platelet Volume (3)2
# 5.2 5.5 53
+ 0.1 + 0.2 + 01
N=25 N=21 N=25
Reticulocytes (%)3.€
# 27 2.3
+ 0.1 + 0.1
N=25 N=25
WHITE BLOOD CELL DIFFERENTIAL COUNTS:
Segmented Neutrophils (%)2
18 22 18
+ 1 + 2 + 1
N=25 N=21 N=25
Lymphocytes (%)@
80 77 81
+ 1 r 2 1
N=25 N=21 N=25
Monocytes (%)2
0.3 0.2 0.2
+ 0.1 + 01 + 041
N=25 N=21 N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 6 of 11)

e ——— e
<arbon Black Oil (mg/l(glday cutaneous)

0 250
Eosinophils (%)2 ,
14 1.0 10
+ 0.3 + 03 +02
N=25 N=21 N=25
GESTATIONAL DAY 11:
Corrected White Blood Cell Count (x103/uL)3
19.9 21.1 23.4
+ 1.0 + 1.0 + 15
N=19¢€ N=21. \l=25
Nucleated Red Blood Cell Count (/100 white blood cells)?
0.40 0.14 0.32
+0.15 +0.08 +0.15
N=25 N=21 N=25
Red Blood Cell Count (x105/uL)2
5.34 5.29 544
+0.07 +0.05 +0.05
N=19€ N=21 N=25
Hemogiobin Concentration (g/dL)@
13.5 13.3 136
+ 0.1 + 0.1 + 0.1
N=19¢€ N=21 N=25
Hematocrit (%)3
30.7 30.1 30.5
+ 04 + 02 +03
N=19¢€ N=21 N=25
Mean Corpuscular Volume (u3)3
576t 57.0 56.0 **
+ 0.3§§ + 03 + 0.3
N=19€ N=21 N=25
Mean Corpuscular Hemoglobin (pg)@
25.3 25.1 25.0
+ 02 + 02 + 02
N=15€ N=21 N=25
Mean Corpuscular Hemoglobin Concentration (%)3
440 44 1 4.7
+ 03§ + 0.2 + 02
N=z19¢ N=21 N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 7 of 11)

Carbon Black Oil (mﬂglday cutaneous)

0 250
Red Cell Distribution Width (%)3
20.8 20.9 18.7
+ 09 + 0.5 + 08
N=19€ N=21 N=25
No. of Platelets (x103/uL)3
# 1113 1139 1082
+19.5 +50.3 +426
N=19€ N=21 N=25
Mean Platelet Volume (13)3
48 4.8 48
+ 0.1 + 0.1 + 0.1
N=19€ N=21 N=25
Reticulocytes (%)3.¢
# 449 36n
+ 02% +03
=25 N=25
WHITE BLOOD CELL DIFFERENTIAL COUNTS:
Segmented Neutrophils (%)@
23 26 26
+ 2 + 2 + 2
N=25 N=21 N=25
Lymphocytes (%)3
75 72 73
+ 2 + 2 * 2
N=25 N=21 N=25
Monocytes (%)
0.3 0.2 0.1
+ 0.1 + 0.1 + 0.1
N=25 N=21 N=25
Eosinophils (%)3
16 16 14
+ 03 + 03 + 03
N=25 N=21 N=25
gﬁﬁTATIONAh EAY :! g:
Corrected White Blood Cell Count (x103/uL)3
220 225 236
+ 09 + 09 + 10
N=25 N=21 N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 8 of 11)

Nucleated Red Blood Cell Count (/100 white blood cells)@

* 0.24
+0.12
N=25
Red Blood Cell Count (x105/uL)@

5.23
+0.08
N=25
Hemogiobin Concentration (g/dL)2

13.1
+ 0.1
N=25
Hematocrit (%)3

30.1
+ 04
N=25
Mean Corpuscular Volume (13)2

576%
+ 0.3§§%
N=25
Mean Corpuscular Hemoglobin (pg)@

25.1
+ 02
N=25

Mean Corpuscular Hemoglobin Concentration (%)3

436 %
+ 03
N=25

Red Cell Distribution Width (%)3

18.7%
+ 06
N=25

No. of Platelets (x103/uL)3

1096
+36.7
N=24b

Mean Piatelet Volume (u3)2

4.7
+ 01
N=25

12.8
N=21
28.8

+ 03
N=21

§7.2
+ 03
N=21

256

-+ 02

N=21

448"
+ 03
N=21

19.7
* 04
N=21

1024
+532
N=21

46
+ 01
N=21

129
+ 02
N=25

29.0
+ 05
L+ 25

56.4*
+ 03
N=25

25.2
N=25

44.7°
+03
N=25

176
* 05
N=25

966.0
+208
N=25

48
+ 01
N=25

(continued)




' Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 9 of 11)
' Reticulocytes (%)a:¢
# 4.7 46
I +02 +03
N=25 N=25
WHITE BLOOD CELL DIFFERENTIAL COUNTS:
l Segmented Neutrophils (%)2
30 32 34
' + 2 + 1 + 1
N=25 N=21 N=25
Lymphocytes (%)3
I 68 67 65
+ 2 1 * 1
N=25 N=21 N=25
I Monocytes (%)@
# 029 0.0 00n
I + 0.1 + 00 + 00
N=25 N=21 N=25
Eosinophils (%)3
l 16 1.5 1.0
+ 0.3 + 03 + 02
l N=25 N=21 N=25
GESTATIONAL DAY 20:
l Corrected White Blood Cell Count (x1O3I|,1L)a
# 204 214 21.9
l + 05 +09 +14
N=25 N=21 N=25
Nucleated Red Blood Cell Count (/100 white blood cells)
' t 0.16 0.29 0.84
+0.07 +0.12 +0.34
N=25 N=21 N=25
I Red Blood Cell Count (x105/uL)3
522¢ 494°* 5.01
' +0.07 +0.06 +0.10
N=25 N=21 N=25
Hemoglobin Concentration (g/dL)@
I 12532 1M9™ 124
+ 0.1 + 0.1 + 01
N=25 N=21 N=25
I (continued) |




Table 5. Summary and Statistical Analysis of Matarmal Hematology Data (page 10 of 11)

Hematocrit (%)3
30.0% 281 288*
+ 04 * 03 + 03
N=25 N=21 N=25
Mean Corpuscular Volume (3)3
# 57.5 §7.0 58.1
+03¥% +03 +15
N=25 N=21 N=25
Mean Corpuscular Hemogiobin (pg)3
# 23.9 242 24.9
+ 02 + 0.2 + 04
N=25 N=21 N=25
Mean Corpuscuiar Hemoglobin Concentration (%)@
4163 425 429°*
+ 03§ +03 + 04
N=25 N=21 N=25
Red Cel! Distribution Width (%)3
# 15319 16.5n 18.5mm
+030% +03 + 09
N=25 N=21 N=25
No. of Platelets (x103/uL)3
1213 1182 1188
+29.3 +40.3 +27.3
N=25 N=21 N=25
Mean Platelet Volume (p3)2
49 5.0 5.0
+ 0.1 + 0.1 + 0.1
N=25 N=21 N=25
Reticulocytes (%)a.C
437 7.1mm
+ 0.2 % + 22
N=24f N=25
WHITE BLOOD CELL DIFFERENTIAL COUNTS:
Segmented Neutrophils (%)@
-} a7 a
+ 2§ + 2 + 2
N=25 N=21 N=2§
Lymphocytes (%)®
6ig 62 68
* 2§ + 2 2
N=25 N:&J N=25

(continued)




Table 5. Summary and Statistical Analysis of Maternal Hematology Data (page 11 of 11)

Monocytes (%)
# 0.0 0.0 0.1
+ 0.0 + 0.0 + 0.1
N=25 N=21 N=25
Eosinophils (%)
0.8 0.6 0.5
+ 02 + 02 + 0.2
N=25 N=21 N=25

aReported as the mean + S.E.M. Includes all pregnant dams.

bDecrease in N is due to one or more samples clotting and therefore no platelet counts could be done.
CReticulocyte counts were preformed on the control (0 mg/kg/day) and high (250 mg/kg/day) dose groups only.
dpecrease in N is due to an instrument count error and therefore no white blood cell results for 4 samples could
be obtained.
©Decrease in N is due to a technician error and therefore no data were obtained for 6 samples.
fDecrease in N is due to there being insufficent blood in one sample for reticulocyte counts to be obtained.
$p<0.05; ANOVA Test.
Hp<0.01; ANOVA Test.
£4p<0.001; ANOVA Test.
§g<0.05; Test for Linear Trend.
§§g<0 .01; Test for Linear Trend.

p<0.001; Test for Linear Trend.
p<0 05; Dunnett's Test.

p<0.01. Dunnett’s Test.

:g<o.os; Kruskal-Wallis Test.
“g<0.01; Kruskal-Wallis Test.

p<0.001; Kruskal-Wallis Test.
:g;o.os; Jonckheere's Test.

p<0.001; Jonckheere's Test.
2p<0.05; Mann-Whitney U Test.
B2p<0.01; Mann-Whitney U Test.




Table 6. Summary and Statistical Analysis of Uterine Contents, Live Fetal Sex and Live Fatal Body Weights

(page 1 0f 3)

No. Corpora Lutea per DamP

No. implantation Sites per Litterb
#

Percent Preimplantation Loss per Litter?

No. Resorptions per Litter?

Percent Resorptions per Litter?
#

No. Litters with Resorptions
% Litters with Resorptions

No. Late Fetal Deaths per Litter?

Percent Late Fetal Deaths per Litter?
#

No. Litters with Late Fetal Deaths

% Litters with Late Fetal Deaths

18.12%
+0.35 8§
N=25

14.56
+0.30
N=25

9.49
+1.86
N=25

1.28
+0.31
N=25

8.391M
+1.97 R

N=25
15
60.00

0.00
+0.00
N=25

0.00
+0.00
N=25

0.00

15.38
+0.46
N=21

14.24
+0.32
N=21

7.37
+188
N=21

0.86
+0.22
N=21

6.12
+1.59
N=21

12
57.14

0.00
+0.00
N=21

0.00
+0.00
N=21

0.00

1428 *
+0.80
N=25

13.60
+0.58
N=25

5.60
+1.93
N=25

428
- +0.80
N=25

32.53 mn
+5.98
N=25

21
84.00

0.00
+0.00

0.00
+0.00
N=25

0.00

(continued)




Table 6. Summary and Statistical Analysis of Uterine Contents, Live Fetal Sex and Live Fetal Body Weights
' (page 2 of 3) |
No. Nonlive Implants per LitterD.C
I 1.28 0.86 428
+0.31 +0.22 +0.80
N=25 N=21 N=25
I Percent Nonlive implants per Litter?.C
# 8.39 %1% 6.12 3253mn
+1970  +159 +5.98
I N=25 N=21 N=25
No. Litters with Nonlive Implants®
' 15 12 21
% Litters with Nonlive Implants®
60.00 57.14 84.00
l No. Adversely Affected Implants per Litterb.d
1.28 0.86 432
l +0.31 +0.22 +0.79
N=25 N=21 N=25
Percent Adversely Affected Implants per LitterD.d
l # 8.39 111 6.12 32.82 on
+1.97 V¥ +1.59 +595
N=25 N=21 N=25
l No. Litters with Adversely Affected Implantsd
15 12 21
l % Litters with Adversely Affected Implantsd
60.00 57.14 84.00
I LivE LITTERS® 25 21 24
No. Live Fetuses per Litter?
l # 13.289M 13.38 9.71=m
+0320%  +039 +0.85
N=25 N=21 N=24
I Percent Male Fetuses per Litter?
# 46.63 50.54 45.08
l +252 +253 +4.52
N=25 N=21 N=24
l (continued)




Table 6. Summary and Statistical Analysis of Uterine Contents, Live Fetal Sex and Live Fetal Body Weights
(page 3 of 3)

P
Carbon Black Oil (mg/kg/day, cutaneous)

0 50 250
No. Male Fetuses per Litter?
6.20 6.76 433
+0.37 +0.40 +0.59
N=25 N=21 N=24
No. Female Fetuses per Litter?
7.08 6.62 5.61
+0.36 +0.39 +0.54
N=25 N=21 N=23f
Average Fetal Body Weight (g) per Litter®
3619% 3.660 3.447
+0.052 § +0.051 +0.067
N=25 N=21 N=24
Average Male Fetal Body Weight (g) per Litter?
3.714 3.781 3.573
+0.058 +0.053 +0.080
N=25 N=21 N=24
Average Female Fetal Body Weight (g) per Litter?
3.531 3.540 3.380
+0.054 § +0.060 +0.064
N=25 N=21 N=23f

Repeated Measures for Average Fetal Body Weight per Litter:
Bartlett's (p=0.2984); DOSE (p=0.0585); SEX (p<0.0001), DOSEXSEX (p=0.5893).

3ncludes all dams. pregnant at terminal sacrifice on gestational day 20; litter size = no. implantation sites per dam.
bReported as the mean + S.E.M.
CNonlive = late fetal deaths plus resorptions.
dadversely affected = nonlive plus maliformed.
€Includes only dams with live fetuses; litter size = no. live fetuses per dam.
fOne litter had only male fetuses.
#partieti's test for homogeneity of variances was significant (p<0.G01) or could not be done because there was
zero variance in one or more groups, therefore nonparametric statistical procedures were employed.
$p<0.05; ANOVA Test.
:g<0.05; Test for Linear Trend.
p<0.01; Test for Linear Trend.

¥

‘ﬁ<0.01; Dunnett's Test.

p<0.001; Kruskal-Wallis Test.
¥¥¥n<0.001; Jonckheere's Test.
B85<0.01; Mann-Whitney U Test.




Table 7. Summary and Statistical Analysis of External Malformations and Variations (page 1 of 2)

e s

Carbon Black Oil @M- cutaneous)
50 250

0
No. Fetuses Examined®
332 281 233
No. Litters Examined?
25 21 24
No. Fetuses with External Malformations per Litterc.d
0.00 0.00 0.04
+0.00 +0.00 +0.04
N=25 N=21 N=24
No. Male Fetuses with External Malformations per Litterc.d
0.00 0.00 0.04
+0.00 +0.00 +0.04
N=25 N=21 N=24
No. Female Fetuses with Exiermal Malformations per Litter.d
0.00 0.00 0.00
+0.00 +0.00 +0.00
N=25 N=21 N=23
Percent Fetuses with External Malformations per Litter¢.d
# 0.00 0.00 0.35
+0.00 +0.00 +035
N=25 N=21 N=24
Percent Male Fetuses with External Malformations per Litterc:d
# 0.00 0.00 0.46
+0.00 +0.00 +0.46
N=25 N=21 N=24
Percent Female Fetuses with External Malformations per Litterc:d
# 0.00 0.00 0.00
+0.00 +0.00 +0.00
N=25 N=21 N=23

Repeated Measures for Percent Fetuses with External Malformations per Litter:
Bartlett's (©); DOSE (p=0.4321); SEX (p=0.3222); DOSEXSEX (p=0.3734). e

No. Fetuses with External Malformationsd

0 0 1
% Fetuses with External Malformationsd

0.00 0.00 0.43
No. Litters with External Maiformationsf

0 0 1
% Litters with External Malformations!

0.00 0.00 417

(continued)




Table 7. Summary and Statistical Analysis of External Maiformations and Variations (page 2 of 2)

Black Oil (mg/kg/day, cutaneous)
0 50 250
No. Fetuses with External Variations per Litterc:d
0.00 0.00 0.04
+0.00 +0.00 +0.04
N=25 N=21 N=24
No. Male Fetuses with External Variations per LitterC.d
0.00 0.00 0.04
+0.00 +0.00 +0.04
=25 N=21 N=24
No. Female Fetuses with External Variations per Litter¢.d
0.00 0.00 0.00
+0.00 +0.00 +0.00
N=25 N=21 N=23
Percent Fetuses with External Variations per Littercd
# 0.00 0.00 0.32
+0.00 +0.00 +0.32
N=25 N=21 N=24
Percent Male Fetuses with External Variations per Litterc.d
# 0.00 0.00 0.83
+0.00 +0.00 +0.83
N=25 N=21 N=24
Percent Female Fetuses with External Variations per Litterc.d
# 0.00 0.00 0.00
+0.00 +0.00 +0.00
N=25 N=21 N=23
Repeated Measures for Percent Fetuses with External Variations per Litter:
________ Bartlett's (%); DOSE (p=0.4321); SEX (p=0.3222); DOSExSEX (p=03734). _______________.
No. Fetuses with External Variationsd
0 0 1
% Fetuses with External Variationsd
0.00 0.00 0.43
No. Litters with External Variations
0 0 1
% Litters with External Variationsf
0.00 0.00 417

aOnly live fetuses were examined for external malformations and variations.

binciudes only litters with live fetuses.

CReported as the mean + S.EM.

dretuses with one or more external maiformations or variations.

€Zero variance in one or more groups, test not done.

fLitters with one or more fetuses with external malformations or variations.

#gartiett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was
zero variance in one or more groups, therefore nonparametric statistical procedures were emplioyed.




Table 8. Summary of External Morphological Abnormalities in CD Rat Fetuses: Listing by Defect Type@

(page 1 of 1)
Carbon Black Oil {mg/kg/day, cutaneous)
0 50 250

EXTERNAL MALFORMATIONS
Total No. of Fetuses Examined for External Malformations® 332 281 233
No. of Fetuses with External Malformations® 0 0 1
% Fetuses with External Malformations 0.0% 0.0% 0.4%
Total No. of Litters Examired for External Maliformationsd 25 21 24
No. of Litters with External Malformations® 0 0 1
% Litters with External Malformations 0.0% 0.0% 4.2%
Anasarca (1)
Cleft Palate 1M
Micromelia 1(1)
EXTERNAL VARIATIONS
Total No. of Fetuses Examined for External Variations® 332 281 233
No. of Fetuses with External Variations® 0 0 1
% Fetuses with External Variations 0.0% 0.0% 0.4%
Total No. of Litters Examined for External Variationsd 25 21 24
No. of Litters with External Variations® 0 0 1
% Litters with External Variations 0.0% 0.0% 4.2%
Hematoma: Head , 11)

Forelimb 1(1)

aA single fetus may be represented more than once in listing individual defects. Data are presented as the
number of fetuses (number of litters).

Bonly live fetuses were examined.

CFetuses with one or more external maiformations/variations.

dincludes only litters with live fetuses.

€Litters with one or more externally maiformed/variant fetuses.
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GLP Compliance Statement

This study was performed in compliance with the Good Laboratory Practices (GLP) Standards
promulgated by the U. S. Envitonmental Protection Agency, Toxic Substances Control Act (TSCA),
Final Rule, Federal Register 54, 34034-34050, August 17, 1989 and the Good Laboratory Practice
regulations as set forth in the Code of Federal Regulations (40 CFR 792). There were no significant
deviations from the aforementioned regulations or the signed protocol that would affect the integrity of
the study or the interpretation of the test results. The raw data have been reviewed by the Study
Director, who certifies that the evaluation of the test article as presented herein represents an
appropriate conclusion within the context of the study design and evaluation criteria. Since the test
material was administered “neat” (undiluted), no analyses of the dosing formulations were performed
for homogeneity, stability or dose level verification.

All test and control results in this report are supported by an experimental data record and this
record has been reviewed by the Study Director. All rat data, documentation, records, protocols, and
a copy of the Final Report generated as a result of this study will be archived in the RTI Secure
Archives.

Prepared by:

Rochelle W. Tyl, Ph.D., DABT Date
Study Director
Research Triangle Institute

Mark D. Saperstein, D.Env. Date
Corporate Health and Safety

ARCO

Sponsor's Representative
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