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February 19, 1998

Docuinent Control Officer (TS-790)

Attention: 8(e) Coordinator .l AR, T
U.S. Environmental Protection Agency

401 M Street, S.W.

Washington, D.C. 20460

Subject: Final Report for a Previous TSCA Section 8(e) Notice on
Carbon Black Oil (CAS# 64741-62-4; File 8EHQ-1185-0576)

In our letter dated June 5, 1997 (copy enclosed), the Atlantic Richkfield
Company (ARCO) submitted 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 (CAS# 64741-62-4).

The draft report has been finalized. The iindings have not changed
from the June submission, and the final report is enclosed for your

files.
Sincerely yours,
Rardy N. Roth -

RNR/MDS/isc
Euclosures -
o EPA-OTS

«: C.O. Tillman FANEAREG;

040811742N
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(CAS# 64741624 ; File 8EHQ-1185-0576)
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" Atlantic Richfield Company (ARCO) is submitting information on the preliminary results
o thuﬂynmnmlumkmmmmmmdamﬁnuym

" Thematerial cxamined in this shady was Carbon Black O (CBO) (CAS¥ 64741-62.4).
~ This information supplements previous TSCA submittals on this material (8EHQ-1185-

0576).

_____- Thisis a follow-up sy initisted by ARCO in resnonse to previous reparts by Mobil and
- -ARCO (8EHQ-1185-0576) of adverse effects on rat fetuses after dermal exposure to this

- Inthe study being submitted today, CBO was dermally administered to groups of pregnant

rats on gestational days S 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.

As in previous studies, exposure to 250 mg/kg/day resulted in maternal and developmental
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weight gain. Chmgahsommtmnlorganweiginswmalsoobsewed(pmmetmnot
included in previous studies). Developmental toxicity was expressed as increased
resorptions and therefore reduced live litter size. The hematological parameters measured
didnmhﬁeateﬂmnmanalanmﬁawomdbethecaseoftheobservedfaalmyddty.

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 1o 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
compietion 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
hlmhte(mgms)whmconceptussdie(mdmmorbedmsi_m)dthoughthe
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)
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 axternal malformations (ansarca, cleft palate and
micromelia) and another fetus in a different litter exhibited a common external variation

y . a3 4 . 4 & L%
{specifically hematomas on the head and Sorelimb). The investgator did noi 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,

o

Randy N. RotH

RNR/MDS/mds
Enclosure
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RTi Project No.: 65C-6756-100
RTi Protocol No.: RTI-598

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

Sponscr: ARCO Corporate Health and Safety

ABSTRACT

Timed-pregnant CO® (Sprague-Dawley) rats were exposed to the test chemical, carbon black
oil, administered by unocciuded 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
mikg‘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 coring
on the dosing site was also done twice daily during dosing, at the time of application and removal of
the test materizl, 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 mt) of blood removed each time, fo~
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 examirauon. QOvarian
cormora lutea were counted and the status of uterine implantation sites (i.e., resorptions, dead
fetuses, live fotuses) was recorded. Al fatuses were dissected from the uterus, counted, weighed,
sexed and examined for external abnormalities, euthanized by intraperitoneal injection of sodium
peniobarbital, 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 scheduied 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, 15, 17 and 20; maternal weight gains
were significantly reduced at 250 mg/kg/day for gd 5-7, 9-11, 17-20, gd 5-11 and 0-20. There were
no effects of treatment at 50 mgi/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
significartly increased; maternal absolute and relative thymus weights were unaffected. Maternal
clinical observations included chromondacryorrhea and clinical weight loss (> 5 g per weigh period)
initially in a dose-related incidence, and transient very siight through moderate edema and slight
through well-defined erythema at 250 mg/kg/day on gd 8 through gd 11 (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
signiticantly reduced at 250 mg/kg/day for gd 5-7, 7-9, 9-11 and 5-11. At 50 mg/kg/day, maternal
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to the onset of dosing, most

ant changes at 50 and 250 mg/kg/day, but no consistent pattern of
y limepoint or over time. There was a pattern within groups consistent
 (i.e., over the gestational period) which is commonly =~
regnancy.”- Gestational parameters exhibited a consistent pattem of
‘including reduced number f corpora lutea (with no changes in
of implants per litter), increased number of resorptions (predominanily
ive resorptions (dead pius resorbed, due to resorptions: no dead
ludy) and adversely affected samples (noniive plus malformed due
1s) per litter.. The number of liv ies per litter was significantly reduced
orptions). Fetal sex ratio (% males) per litter and fetal body weights
uivalent across groups, although fetal body weights per litter at 250
b of the control group values (for total fetuses and separately by sex). Only two fetuses
xternal findings: one fetus in one litter at 250 mg/kg/day with anasarca (whole body
i short limbs), all classified as external malformations and one
ith hemnatomas on the head and forelimb, classified as

o .nmdus.on c;m, black ol administered by unocciuded cutan=ous application during
__major organogenesis to CD® (Sprague-Dawiey) rats resulted in maternal toxicity-at 50 and 250

'g/day: The maternal toxicity at 50 mg/kg/day consisted only of sliyht edema at the dosing
toxicity at 250 mg/kg/day consisted of significant reductions in body weights, weight gain and feed

consumption, edema and erythema at the dosing site during the dosing period, and increased
relative liver and kidney weights and absolute and relative spleen weights. Developmental
- toxicity, expressed as increased resorptions and therefore reduced live litter size, was observed
< ot 250 mg/kgiday. ,'mwmmtmmmmﬂ\eww.
and during the exposure and post-exposure periods indicated kittle or no evidence of any
treatment-related anemia. Hematologic changes over the course of the gestationa! period in all
Qroups were consistent with development of a mid “anemia of pregnancy.”
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The present study was designed 1o provide matemal and developmental toxicity data relative
to a seven-day dosing regimen of carbon black oil by unoccluded cutanecus application during early
organogenesis (gestational days 5 through 11) in gravid rats, and to evaiuate the matemal
hematologic status during and after dosing.

MATERIALS AND METHODS

Test Chemical Formulations and Analyses

The test material, c=rbon black oil, is described as “a C13 to C50+ hydrocarbon liquid which is
highly aromatic and contains 1 to 2 wt %, sulfur. This material may become 2 sticky solid at ambient
temperatures.” (MSDS attacned to the protocol in Appendix V). Itis also designated as Petrobase
100. IFO 180, Clarifie Oil, Cat Sluiry Qil, Petrobase O:. FCCU Clairoil, FCCU Decant Qil, FCCU
Slurry Oil, und Catalytic Cracked Cl=rified Oil. it has a CAS No. 64741-52-4. 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 Products Comgiany, Division
of Atiantic Richfield Company, 1055 W. Seventh Sireet, l.os Angeles. CA 90051, 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 bumnt odor. It was stored in the MHF at room temperature under controlled conditions,
away from heat, acids. aikalis and oxidizers. The Sponsor requested that the material be applied
“neat” (undilutec) so there was no formuiation per se, and no analysis of the test material at RTl. 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 storad at room temperature. Since the test material was applied “neat,” the dosing
valume in mi/kg/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 animai's most recent body weight.
Archivat sampies of the test materiai veere retained uniii the end of the dosing period, and then will be
shipped to 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
asplied is maintained in the Study Records.

The Sponsor indicated that the specific gravity of the test material was 1.03 g/mi (H20 = 1.0
g/mi) so that the dosing volumes, in mi/kg/day, to provide the selected doses in mg/kg/day were
calcutated as follows (also see Table 1):

mg/kg/day

mi‘kg/day =
¢ graay specific gravity in mg/mi

)
e.g.. for50 mg/kg/day, x = 150;% = 0.048; i.e., 0.05 mi/kg/day
for 250 mg/kg/day. x = %%g—g =. . 'e,0.24 mi’kg/day

l




ed. Virus Antidody Free (VAF) CD® (SD)BR

re housad singly in solid bottom polycarbonate cages (8" x 19° x 10.57) with
e lids. Non-mated females were group housed (maximum 3 per cage) and mated
7 housed in solid bottom polycarbonate cages (8" x 19" x 10.5%) with stainless

Corp., Mortville, NJ) were used in all cages. Pelieted feed (No. 5002 Certified
Diet®; PMI Feeds, Inc., St. Louis, MO) and deionized/fitered tap water from the Durham,
Carolina water system in plastic botties with stainless steel sipper tubes were available ad

' (Edstrom industries, Inc., Waterford,

ChSIoNS of this study. Rat chow was stored at approximately 60-70°F and the period of use did
‘exceed six months from *he miling date. Al animals were maintained and treated at ail times in

" comgliance with the NI Guide for the Care and Use of Laboratory Aimals (NI, 1996).

VM;M(Wmmw.;mmmmmman

- room were 69-79°F and 30-T0%, respectively (NIH, 1996). The animai room was maintainad at a
- lempersture range of 70.0-73.0°F. The relative humidity range was 41.6 - 62.6%. Thers were no
environmental conditions did not affect the design, conduct or conclusions of this stucy.

AN maternal rats were indiviaually identified by ear tag after arrival at RTI. In addition, each
sperm-positive female received a dam study number. AR data generated during the course of this
“"study were tracked by these numbers.

Maling '

For breeding, individual fernales were piaced in the home cage of singly-housed males (i.e..
one Mmale and one famale). On the following moming and each moming 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 0 (Hafez, 1970). Sperm-positive females were individually housed until
scheduled sacrifice on 9d 20. Sperm-negatve females were retained in the same male's cage and

e rats, age 63 days (daic of birth December
: y study, were received at RT1 on February 10, 1997.
18 rats of the same sirain to be used as breeders (76 aays old upon arrival
1986), ordered from the same supplier 2nd location as the
RT1 on February 10, 1997. Al animals came from the Charles River
3re 10 weeks of age and 214.8 - 255.8 grams in weight cn
yerm-pasitive female rats were used in this study (i.e.,



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

gqn and Tt nt

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

The doses selected .y the Sponsor's Representative were 0.C, 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 other samples of this test material (variously identified as “F-179” and "F115-01")
administered by cutaneous application, either “neat” (unailuted) or diluted in acetone, with the dosing
site occluded or uncccluded.

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/kc/day
(males - 28 days), or at 50 mg/kg/day (females - 28 days), and at 0.500 mi/kg/day (males - 90 days)
or at 0.100 anc 0.500 mi/kg/day (females - 90 days), accompanied by increased iiver weights and
decreased thymus weights. There were apparentiy 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 u3, did not increase (examined in the 90-day study); with profound
anemia, the MCV almost always increases as more immature (larger) RBC are released in the bone
marrow to compensate for more severely reduced peripneral RBC counts. Therefore, in non-
pregnant female rats, there is evidence of a mila to moderate treatment-related anemia.

Exposure of pregnant rats from -7 (one week prior to mating) through gd 20 by dermal
annlication (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 1, 10, 50 and 250 mg/kg/day resulted in r:o live litters (all litters fully
resorbed) at 250 mg/kg/d: ‘reased resorptions at 10 mg/kg/day and reduced maternal bedy
weights, weight gain and fe.. )sumption at 10 and 250 mg/kg/day (-7 through gd 20), or increased
resorptions (reduced live litte: s.<e) 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, 1G 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) weigits were the only
developmental toxicity findings after gestational exposure.

Exposure to the undiluted test material daily from gd 0 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/ky/day
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of susceptibility for resorptions and reduced body weights

: this study;-exposureof dams by dermal application to 0 (gd 0-
. 25 rats/group) or to 1, 50 and 250 ma/kg/day for gd 0-2, 3-5, 6-8, 9-
i seven intervals/dose) resulted in no effects at 0.05
mal boc hts were unaffected at any dose or intarval; maternal weight
! ng/kg/day for all intervals. Maternal feed consumption was
S0 mg/kg/day for intervals encompassing gd 6-19; at 50 and 250
s-also reduced during exposure on gd 0-5. During the pastdosing period, feed
‘ed teduced at 1,-50 and 250 mg/kg/day after dosing on gd 15-i9. The
total and earty-resorptions per litter were statistically significantly increased when dosing
occurred on-gd 6-8 and were apparently (but not statistically significantly) increasec when dosing
" occurred.on o ' )M éxposure 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
'on exposure on gd 6-8, Argus, 1992b). The dosing duration, gd 5 thorough 11, was chosen to

. 'j{ ~encompass the time of effect (Argus, 1992b). In addition, assessment of matemal ‘hematologic

o, during, and subsequent to exposures was incorporated into the study design to
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

o atthe intation of the study. On gd 0, maternal body weights ranged from 214.8 10 2558 g. On gd 4,
o alst. ammvg.nshw.donmuhmdmn.manmofa'xa‘wimm

sha. the dosing area performed as necessary, with appropriate documentation, throughout the
doshgporiod.»gdsm'oughﬂ.Ongdsmlmghgd11.inﬂnmming.mehstmuiuwagunw
Mmmwgmm-m;m;m%m
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- equipment: a Drummond Digital Microdispenser (Drummond Scientific Co., Broomall, PA) at settings
for delivery of specific pi(11-15 pi) for the low dose (0.05 mikg/day) and a Digital Adjust Micro/Petior
SM1 (Data Internziional, inc.. Miami, FL) at settings for delivery of specific ut (50-70 i) for the sham
.control and high dase (0.24 mg/kg/day), with calibration verified using the test material. Each dam
was fitted with an “"EXzabathan™ 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. Attheend of each daily dosing interval, six hours. the coltar was removed and the test material
was removed by gently wiping the dasing site with one or more gauze pads wetted with acetone.
Each animal was returned to a clean cage 1o preciude possidle exposure to any test substance that
could have been present on the cage during the expasure period. The dosing volume to be applied
was adjusted based on each animal's most recent body weight. If the test matenial became a “sticky
SONd™,-it was gently warmed up to 30°C prior to administration; the Sponsor had indicated that this
procedure would iquely he test material (and the test material would not be 100 warm to apply to the
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 animals were collared as described above. Six hours
later the collar was removed and the “dosing" site was gently wiped as described above. Unoccluded
cutaneous apphcation 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
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dosing 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 pest-dosing

pericd as

dascribed below. To the extent possible, the examining technicians were bling to dose conditions.

Observations were made for {(but not limited to):

A. Any response with respect to body position, activity, ccordination, or gait.
8 Any unusual behavior such as head flicking, compuisive biting o licking, circiing,
C. The presence of

1. Conwuisions or tremors

2. Increased salivation

3. Increased lacrimation or red colored tears

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

5. Pilcerection

6. Mydriasis or miosis (enlarged or constricted pupils)

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

8. Vocaiization
D. Evaluation of dosing site for:

1. Diying

2. Edema

3. Erythema

4. Eschar formation

etc.

Evaluation of skin irritation at the dosing site was made according to the criteria of Draize et

al. (1944; FHSA, 1980):

Text Table A
i rin tem for Skin irritation

Erythema and eschar formation

NO EIVINEMA........ oo
Very slight erythema (barely pereantible). ... ... et e
Well-defined erythema.................c.ccccccoveuevcermersooeoooooooooooeee
Moderate t0 Severe erythema.............cccccoveeoeoooocosessooi
Severe erythema (beet redness) to slight eschar formation (injuries in depth).......
MAXIMUIM POSSIDIE ...
Edema formation
NO €A@MA....oov oo

Very slight edema (barely perceptible).............cco.coovooooeeee
Slight edema (edges of area well defined by definite raising) ...............co..oo
Moderate eden » (raised approximately 1 mm)........cc.....oooueveeeneereoo
Severe edema (raised more than 1 mm and extending beyond area of exposure)
MRXIMUM POSSIBIE .........ooooovvvnerieeie et

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 od

0-5 (pre-treatment), 5-7, 7-9, 9-11, 11-13, 13-15, 15-i7, 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 moming, on gd 5§ (immediately prior to the first application), 7, 9, 11 (immediately prior to the




" slhdes prepared for all animais) were evaluated

led sacrifice), 200 ul (0.2 mi) of blood.

d sample, individually labeled conical capped micro-

on of the tail, subsequent withdrawals from more proximal portions of the tail and
| tail vein, as necessary) with the needle and syringe. The needie was removed
ample expressed into the individually labeled micro-centrifuge tube for transfer to the
try Group for analysis. Please note that at the times of serial bicod sampling and
Jnancy status of the study females was not known. Therefore, afl samples were
ented inthe Clinical Pathology Report (Appen ¥i¢ 1). Once the study females

icrificed on gd 20, the pregnancy status was determined. Therefore, the statistical analyses
the maternal hematology data (Report Taple 5) induded only pregnant females.

-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
~(MCH), mean corpuscular hemogiobin concentration (MCHC), and red cell distribution width (RDW) in
@ single blood sample. Commercially available, preassayed controls at normal, low, and high

centration 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 celis, and RBC morphology. Heinz body formation in control and high-dose anim:als (with
fromsmealsofwholebloodincubatedwihuyshl

" ‘quantitated microgcopically for reticulocyte levels. Increases in nucleated RBCs and reticulocytes are
often indicativs of anemia, and formation of Heinz bodies, a by-product of unstable hemogiobin, may

be seen after acute toxic episodes or splenectomy. (See Appendix | for details on methodology and

- Ongd 20, approximately one to one and a haif days before expected parturition, maternal
animals were sacrificed by asphyxiation with CO3, thoracic and abdominal cavities and organs
examined, and their pregnancy status was confirmed by uterine examination. Uteri which presented
“no visible implantation sites or uteri with one-horn pregnancies were stained with ammonium sulfide
(10%)had«bvisuuizeanymhnhﬁmsihswmhmymmgmmeanymﬁm
(Salewski, 1964). At sacrifice, the body, liver, spieen, thymus, kidney(s) and uterus of each sperm-
positive femais 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
mamyam.apmunmmmmmmwmmemmmmm
25°C (Lumb and Jones, 1973; Blair, 1979). Al lve fetuses were weighed, sexed and examined for
external morphological abnormalities, including cleft palate. Al live fetuses were euthanized, after
external examinatior, by intraperitoneal injection of sodium pentobarbital authanasia 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 subsaquent further
examination.
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Lo tisti

The unil of comparison was the pregrani female or the litter. Quariitative continucus data

{e.g.. maternal body weiahts, maerna! hamatologic parameters, fetal tody weights, feed
consumption, atc.) ware compared <7 ong the two treatmem groups and the one sham centroi group
by the use of Bartlett's test for homoneneity of variances. If Bartiett's test indicated lack of
hoinogeneity of variances . e., p<C.001), then ncribarametric statistical tests were empicy ed for the
cxitinuate variables (Winer, 1962; see below). if Bartletr's test indicated homogeneous variai.ces
(ie. 5>0.001), then parametric statistical tests were emp-Syed ior the continuous vanables.
Farametric statistical nrocedures to be appliea to selected measures from this developmenta, toxicily
study were as follows. Appropriate General Linear Models {'3LM) procedures {SAS Institute Inc..
1989a, 108SL, 199Ca, 1490t, 1990c) vwere used for the Analyses of Variance (ANOVA). Prior to
GLM analysis, an arcsine-sq.'are root transformation was perforrad on all litter-derived percentage

: data (Snedecor and Cochran, 1967) to allow use of parametric r.ethods. For these litter-derived
e percentage data, the ANOV A was weighted according to litter size. GLM analysis was used to

[ S determine the significance of the dosage-response relaticnship {Test for Linear Trend), and to
o deiermine whether sicnificant dosage effects had occurrza for sviected measures (ANOVA). When a

\ significant (p<0.05) main effect tor dosage occurred, Dunnett's hiultiple Comparison Test (Dunnett,
1955; 1964) was :sed 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 differerce s from the sham control group
except that 2 two-tailed test was used for maternal bocy anc oryan weight parameters, maternal feed
consumptior., fetal hody weight, anc percent males per lit'er. Ncnparametric tests to be used on
continuous cata which did not hz.ve homogenous variances included the Kruskal-Wallis Test to
determine i” significant differences were present amonq the groups, followed by the Mann-Whitney U
test for pat wise differences from the vehicle control grcup, if the Kruskal-Wnllis test was significant
(Siegel, 1936). Jonckheere's test for k independent samoles (Jonckheere, 1954) was used to identify
significan: dose-response trends for nonparametric conitinous data. Nominal scale measures were
analyzed by Chi-Square Test for Independenice icr diffe ~-.nces among treatment greups, «nd by the
Cochran-Armitaga Test for Linear Trend on Proportions (Cochran, 1954; Armitage, 1955; Agresti,
1990). When Chi-Square reveaind sigr.ificant (0<0.05) differerices among groups, then a two-tailed
Fisher's Exact Probability Test, with appropriate adjusimen:s for muitipie comparisons, was used for
pairwise differences between each treated group anri the contrel group (Snedecor and Cochran,
1967). A test for siatistical outliers (SAS; 1990n) was performed on raternal body weights and feed
consumption (in g/dzy). if examination ¢t pertinent study data did not provide a plausible biologically-
sound reason for inclusion of the data fiagged as "oudier,” the data were excluded ‘-om
summarization and analysis and were designiated as outliers. If feed consumpticn 1ala in a/day were
negative for a given dam and period, they were designated "unrealistic” 2rd excluded frem
summarization and analysis. |f feed consumption data for 2 Jven obsesvetional interval (c.g., gd 5-7,
7-9 or 9-11 during the treatment period) were designates cutiere O unrealistic, then sumraizze:d
data encompassing this period (e.g., treatment period, gd 5-11) aisw dic not include this value.

Personnel

The evaluation of carbon black oil for developmentst toxicity ir CD® (Sprague-Dawley) rats
was conducted at Research Triangle Institute (RT1), Research Triangie Park, NC, under contract to
ARCO Corporate Health and Safety, Los Angeles, CA; Dr. Mark Saperstein, ARCO, was the
Sponsor's Representative. The RT! persunne! indicated be'ow contributed to the completicn of this
study.

Dr. R. W. Tyl served as Study Director. Deveiopmental toxicclogy perscariel inciuced Ms,
M. C. Marr (Laboratory Supervisor), Ms. C. B. Myers (Data Sopecialist), Ms. F. 5. Gerling (Study
Team), Ms. V. 1. Wilson, Ms. L. B. Pelletier, Ms. M-S. Perry and Ms. B. T. McTggart. Maternal biocd
sampling was performed by Ms. M. . Gower. Bulk ¢l emricai handling was previded by M. M. M.
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llng Facmty) Mr D. L Hubbard Mr R. A. Price, and Mr. T. D.
sments were performed by Ms. A. F. Gilliam, MLT-ASCF, Ms.
P.‘Gower, and Dr."B. F. Thomas. - Animal-care was provided by Dr. D. B. Feldman, DVM, ACLAM,
mal Research l'-‘acllrty (ARF) Veterinarian, and Mr. F. N. Ali, MBA, LATG, ILAM, ARF Supervisor.
ity Ass rere Ms. S. M. Taulbee MSPH (Manager) Ms C D Keller Ms P.

S The tinal report was prepared by Dr R ‘W, Tyl with asslstanoo from Ms. C. B. Myers and Ms.
'F,;S ‘Gerling on data compilation and statistical analyses and from Ms. M C. Marr. The individual
scientrst repons were preparedandsrgned by the author(s)

o The protoool and one amendment detailing the deslgn and conduct of this study are presented
Appendrx V. The protocol was slgned by the Study Director on December 20, 1996.

An hlstoncal control summary dataset for developmental toxlclty studies with the CD®
(Sprague-Dawley) rat m thls Iaboratory is presented in Appendix lil.

., onginal data sheets for the present study are stored in the RT1 archives, under the control
of the RTI 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
o ~_generated in the statistical analysis of data are stored in the RT1 Archives. Copies of this report are
~ - ——— filed with the-RTI Archives-as well as with ARCO, Los Angeles, CA

L Thestudywasperfonned to the extent possibie, 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
Preottg St!ndards (GLPs) (U.S. EPA, 1989). The RTl Animal Research Faahty is accredited by the

" AMmencan Association for Accreditation of Laboratory Animai Tare (AAALAC). Tiws Siudy 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 taret
mg/kg/day as presented in Table 1. The sham contrc! group did not receive any administered
material. Since the test material was not diluted, there were ng 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.

Matemnal Toxicity

Pregnancy rates ‘vere 100.0, 84.0 and 100.0% at 0,50 and 250 mg[kg/day‘ respecﬁvely_ 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 nad one or more live fetuses at term. The
numbers of litters (fetuses) evaluated were 25 (332) at 0 ma/kg/day, 21 (281) at 50 mg/kg/day and 24
(233) at 250 mg/kg/day. All subsequent summary tables include only confirmed pregnant females.
Matemal 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 reducec at 250 mg/kg/day
on gd 7.9, 11, 13, 15, 17 and 20 (in-life and at SaCﬁﬁm). There were no effects of treatment on
maternal body weights at S0 mg/kg/day. Matemal 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 5-7 (first interval of dosing period), 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). Matemal gestational weight change (weight change gd 0-20
minus the gravid uterine weight) was statistically equivalent acrogg groups, although there was a
significant dose-related downward trend (p<0.05). There were nc sffects 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 ¢ 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 apsolute kidney weights (2) were

equivalent across groups, but relative kidney weight was significantly increased at 250 ma/kg/day
(Tabie Z).

Maternai clinical observations and necropsy findings are presented in Table 3. Treatment-
related clinical observaticns included the following. Chromodacryorrhea (secretion from the
Harderian glands from hemoglobin breakdcwn, so-called *bloody tears,” from nonspecific stress) was
observed in all groups, initially dose related on gd 5, but subsequentiy not in a dose-related
incidence, and one dam at 250 mg/kg/day presented with a swolien face on gd 5, presumably from
struggling to remove the collar. Clinical weight loss, defined as greater than or equal to 5.0 gina
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 5" mg/kg/day on gd 9 and in one control dam on gd 13. Signs of
skin irritation at the dosing site (based on Draize scoring) were gbserved beginning on gd 8 at 250
mg/kg/day through gd 11 (end of dosing period), and only on gd 11 in the dam at 50 mg/kg/day. The
findings at the site of application at 250 mg/kg/day included very sjight through well-defined
thema. and very Shght ‘hmugh moderate edema at 250 mg/kg/day with more severe ﬁndings in
the afternoon evaluation when ihe test material was removed. At 50 mg/kg/day, the only Draize
score was very slight edema in one dam on the afternoon of gd 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
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ution, with only one red slightly raised area (one dam)
£ nd anly-one-dam with one small slightly red-area on
' n provided a tentative diagnaosis of “hives” for these
X . n 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
caly (one dam on gd-15 and 16); to scaly (one damon gd 17, 18 and 19). The dry skin was
likely due to the use of acetone to remove the test material at the end of each exposurc day.
Alopecia (regional hair loss) was observed at 50 and 250 mg/kg/day begmmng ongd 7 at 250
/kg/day and on gd 8 at 50-mg/kg/day. The incidence increased later in the pregnancy (beginning
‘ongd 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
“hydrong| ros , ;o'ne dam at 250 rnglkglday. nenther finding is considered related to treatment
, ~3) :

R Matemal 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,
-~ §-11 (dosing period) and gd 0-20 (gestation period). At 50 mg/kg/day, materna! feed consumption in
- - g/day was statistically significantly reduced for gd 0-5 (prior to onset of dosing), 5-7 (first interval in
o dosing period), 5-11 and gd 0-20. When the data were expressed as g/kg/day, matemal feed
___ _consumption was statistically 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 in g/kg/day was statistically sngmﬁcanuy reduced for gd
', 0-5 5-7 and 5-11 (Table 4). Matemal individual animal data are presented in Appendix il.

- Mahmal hematologic data are presented in Tabie 5. Blood was taken and evaluated on gd$
- (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 S (prior to the onset of dasing), red blood ce " 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 prior to the onset of dosing. Ongd 7,
hemogiobln concentration and red cell d:smbuhon wndth were significantly increased at 250

lwymm mmmwmnﬂ, w W WUV WITY RV TTnyi Ay . w‘s‘lv‘

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 biood cell differential examination) was significantly reduced at
250 mg/kg/day. On gd 20, red blood cell count and hemogilobin concentration were significantly
reduced at 50 mg/kg/day, hematocrit (packed red blood cell volume) was significanty 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 tal Toxicit
Resuits 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 § prior to
completion of implantation in the rat, this parameter may represent very early peri-implantation loss.
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sites), or of the incidence of late fetal deaths (i.e., dead fetuses) per litter. The incidence of
resorptions was significantly increased at 250 mg/kg/day, as was the incidence of ncnlive implants
{due to the resorptions) and adversely affected implants {nonlive plus maliformed) 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 statisticaily 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 per iitter for both sexes comtined 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 maie 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 Il.

The summary and statistical analyses of fetal external malformations 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 maliformations 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. 46, fetus no. 4, male with the lowest fetal body
weight in the study, 1.691 g) 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 embryoffetal findings
by dam are presented in Appendix Il.

RT1-65C-5766-100

Page 16

There were no significant differences among groups for implantation sites per litter, preimplantation
loss (caiculated as the difference between ti.c number of corpora iutea and the number of implantation
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... 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 matemal
- toxicity at 250 my/kg/day including reduced body weights, weight gain and feed consumption,

- increased maternal absolute and-relative spleen weight, and increased maternal relative liver and
-~ kidney weights, as well as ctinical signs of toxicity, including transient effects (edema and erythema)
-~ atthe dosing site.. Maternal effects at 50 mg/kg/day were limited to reduced feed consumption and
.. ... slightedema at the dosing site inone damon gd 11. The changes in relative organ weights at 250
. mgfkg/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 i i.ver
~.mass and not necessarily to toxicity per se (Conney, 1967). The increased absolute and relative

_. spleen weights at 250 mg/kg/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 (extrameduliary hematopoiesis). However, the maternal hematologic data do not
- present a consistent picture of treatment-reiated anemia within or across days of evaluation. For
example, red cell Jistribution width was increased at 250 mg/kg/day on gd 7 and 20, and at 50
| mglkg/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 decreased on gd 11 and increased on gd 20 at 250 Y.
-~ The hematocrit was slightly reduced (but significantly) at 50 and 250 mg/kg/day on gd 20, but at no
other time.- Other hematologic parameters were either unaffected or exhibited no dose-response
.~ pattem. Figure 1 graphically presents the data for the parameters which are most likely to show
- -changes when anemia is present: hematocrit, number of red blood cells, mean corpuscular volume
and red blood cell distribution width. 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
— - 0:00 and 0:500 mikg/day, id ot appesr to occur in these dams aiter a reiatively 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 matemal thymus weights
atterm. 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.

Davel tal Toxici

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 siies or
Sites observed after staining) which is consistent with the historical control data in this laboratory for
this rat strain (Appendix lll); 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
were 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 59) at this dose had
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= feﬂi{'féﬁléfé.?Iiriéidéncé'and,bist'ﬁbutionof Resorptions?

-~ Carbon Black Oil (mg/kg/day, cutaneous)
0 S0 250

© No.lters 28 21 25
~ No.totalresorptions " 2 18
~No. total resorptions per litter
. Rangeperitier | o4 04
~ No.earlyresorpions 28 18 100
. Percent of total resorptions
- No. early resorptions per litter 0.86 4.00

- --Range per litter 03 0-4

- No.midresopbons S o 7
. Percent of total resorptions 9.38 0.0 6.54
" No. mid resorptions per litter 0.0

; 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

& Data are summarized from Summary Table 6 and individual animal data from Appendix I,
Table A-5.

more resorptions than live fetuses per litter, a situation that did not occur at 0 or 50 mgikg/day. One
possibility that was evaluated was that the concaptuses 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 ngt the case. Mid resorptions (characterized as placental remnant
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 ‘his 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




RTI1-65C-6766-100
Page 20

greater than the number of total implantation sites (the usual situation) since some coipora iutea
involute and regress when part of the litter is lost; piease note that this loss of corpora iutea is not
necessarily one-to-one witii the loss in conceptuses.

Significant fetal body weight reduction at 250 mg/kg/day, observed after exposure throughout
gestation (UBTL, 1991b; 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 likeihood is that the results 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 bedy 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 deveiopmental toxicity studies with this test materiai 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 S 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 resolive: the present study confirms that a consistent or persistent maternal
anemia was not induced from exposure. The rat appears to tolerate even a profound anemia without
loss of conceptuses (e.g., Tyl et al., 1996).

CONCLUSIONS

Unoccluded cutaneous exposure to carbon black oil at 0, 50 and 250 mg/kg/day on gc 3
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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