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Dear Sir:

In May, 1987, Mobil submitted a TSCA Section 8(e) notification on the toxicity of
clarified slurry oil (CAS 64741-62-4). Suppicmental submissions to this 8(e)
have been made on several other refinery streams to describe the relationship
between stream composition and toxicity.  This submission consists of an
interim report from a developmental toxicity Study done on Heavy Coker Gas
Oil (CAS #64741-81-7). This report descrives evidvace of maiemal toxicity
consisting of clinical observations, decreased food ron-umgtion and net body
weight gain, decreased thymus weights (absolute and solative), and increascd
liver weights (relative). Maternal toxicity was -tserved 2t ell dose leveis
tested. [Evidence of developmental toxicity was <.2r at or sbeve 20 mg/kg and
included in wutern death (resorntion) and I:crease forai w.'g'n.  These results
reflect only the biophase portion of the study. Fetat skeietai and visceral
evaluations, as well as clinical chemistry re:u'ts, wrli be suimitted when they
become available.

A report for the following study is enclosed'

Study # CAS # Study. Title ——

64168-1 64741-81-7 Dev:lopmental Toxicity S.udly ir. Rats Exposed
Dermally to Jolict Heavy Coxwr Jes Qil (JHCGO)

Sincercly,

(8 A uckpein

TR Nackere}, Ph.D.
Enclosures /
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INTERIM REPORT

DEVEL OPMENTAL TOXICITY STUDY IN RATS EXPOSEDL DERMALLY
70 J‘OLIET HEAVY COKER GAS OIL

STUDY NUMBER 64168-1
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1?;,4oiiétﬂﬂdjvy quQr Gas 0il (JHCGOD) was applied once daily via dermal

- application to presumed-pregnant ats at doses of 0, 8, 30, 125, or 230

T mg/kg/day.kAll'animals were dosed on gestation days 0-19; cesarean sections

wé}e performed on go#tation day 20.

Maternal toxicity was observed at all dose levels. The effects noted were
decreased food consumption, decrsased net body weight gain, decreased
thymus weights (both absolute and relative) and increased liver weights
(relative). Numerous clinical signs of maternal toxicity were aiso observed
at 30 mg/kg and above. They included red vaginal discharge, paleness,
emaciation, and moribundity (250 mg/kg). With the exception of the clinical
observations, a dose-related response was demonstrated for all maternal
parameters evaluatea. Consequently, adverse eifects observed at iower dose
levels were considered biologically significant in the few cases where
statistical significance was not achieved. Application of JHCGO also
resulted in skin irritation which ranged from slight (8 mg/kg) to severe

1920 malka) .
\ & T I T

Developmental toxicity was observed at 30 mg/kg and above. In utero death
(resorption) was significantly increased and fetal weights significantly
decreased at 125 and 250 mg/kg. The incidence of resorption was also
increased at 30 mg/kg and, although not statistically significant, is

considered to be biologically significant.

In summary, these preliminary data indicate that JHCGD applied dermaliy
to pregnant rats prcduces maternal toxicity at 8 mg/kg and above, and

developmental toxicity at 30 mg/kg and above.
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1.0 INTRODUCTIGN

A developmental toxicity study was conducted at Mobil’s Environmental

and Heaith Sciences Laboratory (EHSL) in which Joliet Heavy Coker Gas 0il
(JHCGO) was applied to the skin of pregnant rats. JHCGO, a refinery stream
produced by thermal cracking of vacuum residuum, was applied dermally since
production and processing of this material can result in ~epeatea human
skin contact. The primary objectives of this study were co evaluat the
effects of dermal JHCGO exposure on female rats during gest: "ori and to
determine if such exposure adversely affects fetal viability and
deveiopment. Selection of dose levels was based on the resuits of a

subchronic toxicity study using this material Study Mo. 6416%).

In order to obtain a more complete profile of maternal toxicity, the
following procedures were also performed: maternal necropsy, weighing of
the liver and thymus, serum chemistry analysis, hema ology anal'y-'s,
micronucleus analysis, and DNA adduct analysis (fetal liver samples were
also coliected for DNA adduct anaiysis). Serum chemistry and hemato!ogy
slte will not ba presented in this Interim Report, but wiil be discussed
in the Final Report. The micronucleus and DN/ adduct analyses were
performed under separats protocols and wil! be issued as separate .  orts

by the Genetic Toxicolegy group (Study Mos. 64169 and 64177, respectively).

2.0 METHODOLOGY

2.1 Experimental Design

Fresumed-pregnant rats were distributed into five experimental groups with

dose ievels of 0, 8, 30, 125, and 250 mg/kg/day. JHCGO was administered

daily to each femaie throughout gestation (days 0-13°. The desing regimen

e summarized in Table 1. At the start of the dosing phase of .he study,
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- GROUP . DOSE LEVEL MATERIAL DAYS OF
(mg/kg/day) ADMINISTRATION«
Group 0 Shum Controi 0-19
- - Group 8 JHCGO 0-19
 Group 30 JHCGO 0-19
Group JHCGO 0-19
Group JHCGO 0-19

+ Designation as gestation day O followed detection of a vaginal plug
(in sity or expelled) and spermatozoa in the vaginal lavage fiuid.

All animals were monitored throughuut the study until sacrifice for 1)
changes in appearance, behavior, ‘and excretory function, and 2) signs of
itl-health, morvallty, and abortion. A prepartum investigation on a variety
of maternal and fetal parameters was undertaken to assess the influence of
JHCGO on reproductive performance and development of offspring. The
inclusive dates for specific study activities were as follows:

Acclimation Period: December 17, 1991 to Janusry 6, 1992
Mating Period: January 6-~17, 1992

Gestational Period: January 7 to February 6, 1992
Cesarean Section: Janvary 27 t. February 6, 1992

2.2 Animal Dat~

One hundrer 'caz.~ Sprague-Dawiey rats [VAF/Plus Cri:CD(SD)BR; 7 weeks old]
were obtained from Charles River Breeding Laboratories, Kingston, New York
(the breeder males were received in July of 1991 from the same supplior

and locaticn). The femaies were acciimated to the test facility for three
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weeks before the breeding period was initiated. Tap water and Purina
Certified Rodent Chow #E002 (meal) were provided ad libitum during the
course of the study. Animais were housed in air-conditioned rcoms set to
maintain 20-22° C, 40-60% relative humidity, and 12-hour light-dark cycles.
Each female was individualiy identified by a numbered metal car tag on

gestation day O.

2.3 Mating Period

During the mating period, female rats which had not previousiy borne pups
were placed with male rats in a ratio of 1:1 and observed daily for
evidence of having engaged in breeding activity. Each morning during the
period of cohabitation, the drop-pan papers under the animal cages were
checked for the presence of expelled vaginal sperm plugs; additionaily,
each female ral was examined for the presence of in situ vaginal sperm
piugs. Vaginal lavage fluid was obtained from each female which exhibited a
vaginal plug in situ or ca the drop-pan papers, and was examined for the
presence of spermatozoa. Females that were positive for sperm plug as wetl
as for spormainzoa were considered to be at day O of presumed gestation 2nc
were placed in individual housing units. The cohabitation period was
continued until 75 presumed-pregnant female rats wers obtained. Female

. ats which showed no evidence of brescing activity, and the male rats used

for breeding, were returned %o the general rat population in the faciiity.

2.4 Assignment to Experimsntal Groups

Presumed-pregnant female rats were distributed among ui.e experimental
groups using 2 crmputer-generated table of random numbers for a stratified

sample size of five. This procedure was continued each morning during the

cchabition period unti! «ach group contained fifteen presumed-pregnant

famales.




;i\';délivgry and/or dsath. All unusual findings were recorded.
12}7;2?f80dy7W.ights and Food Concumption

. *'*l'”ﬂTho body weight of each female was measured to the nearest 0.1 gram on days
'jyfﬂiﬁb;f3,’6, 10, 13, 16, and 20 of gestation. Similarly, the amouat of food
consumed by each animal was calculated for gestation day intervsis 0-3,
773-6,q63}0, 19-13, 13-16, and 16-20. Stainless-stee! feeders, identified

;jndividually by female rat number, were weighed on the first and last day

of the specified interval. Feeders were weighed before noon. Since rats

feed mainiy at night, more definite control of th- weighing tims is
unnecessary. When a rat spilled nonrecoverable amounts of food, the
"consumption data® for that animal were excluded from data caiculations for

that collection intervai.
2.8 Female Necropsy

Sach female rat was sacrificed by uver-exposure to diethyl ether on its
20th day of prosumed gestation. The abdominal cavity was exposed and the

" reproductive organs were examined grossly for evidence of pathosis.
Following removal of the uterus and ovaries, the carcass was given to the
Pathology Group for macroscopic examination of the remaining orqans. The
thymus and liver of each pregnant female were weighed (to the nearest 0.201
gram), and the weights recorded by a member of the Pathology Group. Only
the livers of pregnant females were preserved in 10% neutral buffered

formalin.
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2.8.1. Uterine/Ovarian Examination

The ovaries and uterus of each rat were excised and examined grossly. The
number of corpora lutea (a measure of the number of eggs ovuiated) per
ovary of each preénant female was counted and recorded. The ovaries of
nonpregnant females were grossly examinead and then discarded. All
remarkable findings were recoraed. The weight of the intact uterus wes
measured to the nearest tenth of a gram and recorded. The uterine contents
of each pregnant rat were exposed, and the number and location of zil
implantations (eariy/late resorptions and live/dead fetuses) were recorded.
The uterus of each female rat that appeared non-gravid was pressed between
two glass siides, examined grossly for evidence of implantation, and then
discarded. The uteri and ovaries (except those given to the Genetic

Toxicology group for DNA analysis) of pregnant females were discarded

following data collection.

2.8.7 Fetal Evaluations

€ach live fetus was stripped of its surrounding extra-embryonic membranes,
and its umbilical cord was clamped flush with the abdominal wall. The cord
was then severed distai to the clamp. Each fetus was gendered, weighed to
the nearest tenth of a gram, and grossly examined for external anomalies.

The following defiritions and terminology were used in describing fetal

findings [1]:

Malformation: A permanent structural change that may adversely
affect survival, development, or function.
Additionally, absence of a structure which
should have been present, as well as deviations
in tail deveiopment, are alsc classified as
malformations.

Vartation: A variation is a divergen beyond the usual
range of structural consu: sution that may not
adversaly affect survival or health.

Incidental: An incidental finding is generally an




accidental event, e.g., accidentally, tip of
tail was cut off.

After gross,évaluation, fatuses in each litter (except one litter in Group

~2-for which all fetuses were inadvertently prepared for skeletal exam) were
equaliy diStributed into two groups, and preparation began for either soft
7 tissve or skeletal evaluations. Results of fetal visceral anrd skeleta!l

evaluations will be érosentad in the Final Report.
2.9 Data Aralyses

Data vere collected, processed, and analyzed using the Reproduction module
- of the Grosse Data Acquisition/Reporting System. Maternal biophase data,

cesarean section data, and fetal data were evaluated statistically by

analysis of variance followed by group comparisons using Fisher’s Exact or

Dunnstt’s Test.

Thymus and liver wo{ghts were collacted, processed, and analyzed using the
Pathology module of the Grosse Data Acquisition/Reporting System. Tha data

were statistically evaluated using analysis of variance and Tukey's Test.

For all statistical analyses, differences between contrcl and treated
groups were considered to be statistically significant if the probabi | i ty

of the difference being due to chance was less than S% (p<0.05) .

3.0 RESWTS
2.1 Clinical Observations

Incidental observations reported during gestation are presented in Tabls 2.
The red nasal exudats and chromodacryorrhea noted in control and treated
groups are common in animals that are coilared and/or stressed. Scratches
were cbserved on the backs of four ar mals. Threa of these were noted at

the time of the first clipping and probably occurrad durinc mating
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activity. Scratches appeared cn one iemale ‘n Group 5 duringy the iacter

part of gestation. She was prebably scratching in response to the irr.ta-
tion of the treated skin; this case of "scratches" is identified as a

separate observation in Table 2. Several femaies developed neck lesions in
spite of the protective soft rubber tubing that lined the inner su-face cf

the cardboard coi.ar.

JHCGO-related observations reported during gestation are ales included in
Table 2. Skin irritation was present in a.l groups exposad to JHCGC. The
irritation ranged from slight at 8 mg/kg (erythema and fiaking) to severa
at 125 and 25C mg/kg (thickening of the skin, fissuring of the stin, and
open sores). Clinical signs of maternal toxicity were avident and. in some
cases, severe at 125 and 250 mg/kg. One female in the high dose group {250
mg/kg) was sacrificed moribund on gestation day 16. She had no stool, vas
emaciated and cool to the touch, and had severe vaginal bieeding (red
vaginal discharge). Uterine examination revealed 20 implantation sites, 2!
of which were resorbed. Another female in this group exhibited decreased

activity and labored breathing on gestation day 17.

Red vaginal discharge was observed at 30 mg/kg and above; the incidence

increased with increasing dose levei. In all cases, the discharge could be
attributed to rascrption of the offspring. Several females at the 125 and
250 mg/kg dose leveis bacame pale and their skin tecame cool to the touch

following the cnset of the red vaginal discharge.
3.2 Body Weights znd Food Censumption

Mear body waignts, mean body weight changes, and mean uterine and rel body

weights are presented in Tables 3, 4, and 5, rescectively. In genesrai, the

mean buody weights of 21| groups treatad with JHCGO were significantly lower
than the mean weights of the control group throughout most of gestation

(Table 3). It shouid be noted that, on gestation day O, there was no
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significaat differenca among the mean body weights for the groups.

Overal| mean body weight «. in (gestation days 0-27) decreased with
increasing dose ievai. Mean body weight gains were signivicantly reduced at
30, 125, and 250 mg-kg. it 30 mg/kg, the significance wus anparent when
ovsrall body wigit gain was calculated. The decrease in bouy wei~ht ga:n
was rot 2 sevars ab the 125 and 250 mg/kg dose leveis and achieved
stabistical sign-ii-ance for nearly all intervais measured (Tabie 4).
4itaough nue sualislinally significant, body weight gain was also reduced

thiroughout ths cascat:c.al period at 8 mo/kg.

Net wody -3ight gain was sigoificant!y reduced at 125 and 250 mg/kg (Table
5). Statistical -ignificznce vns not schieved for the inear net body weight
changes at 8 27a 30 mg/ka, howevar both vere -educed compared to the

control mean v::us.

Msan dzily fund consumnbica volues dusiag getation are presented in Table

6. Food consumption was wign'fica.tly Jecreased in all groups treated with
JHCGO. The number »f intervals during which food consumption was
significantly reduced, as wall as the amcunt of raduction, increased

witbh ingreasing cosa irval.
2 3 aservai.nrs 4% Cesaroan Section
3.3.1 Matern.i becrovey Findings

Mear mcieraa‘ |iver end thymus weights are shown in Table 7. The mean

abso! ;to iiver weight for the righ dose group (250 mg/kg) was significantly
roduced. Jnde normai conditions, liver seight increases during pregnancy.
Nhen animals re-orb thair litters, as was the case for animals exposed to
250 my/kg, the !iver isturns -o ths sma!ler size which is normal for a non-
pregnant temalc. Calcilatic~ of rei-tive weights (Table 7) shows that the

mean relative liver weighus ware rignificantly increased at 125 and 250
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mg/kg. Absolute thymus weights were significantly reduced at 30 mg/kg 2nd

above. Reiative thymus weights decrsased with increasing dose ievei, but

statistical significance was achieved only at 125 and 250 mg/kg.

3.3 2 Reproductive/Developmenta! Evaiuations

A summary of the reproductive data is presented in Table 8 Viabie fitter
size was significantly redvced at 125 and 250 mg/kg. Both mezn number and
percent resorptions were significantly increased at these szme dose levels
as was the number of dams with resorptions. Qverail, resorpticn increased
with increasing dose level. The increase at 30 mg/kg is considerad to be
biologically significant since approximateiy one-hz!f of the females in
this group had between 14 and 39 percent fata! rescrption (the mean for the
control group wac 4.9 percent resorpticn). The biolegical significance of

the increase in percent resorption for the 8 mg/kg group is uncertain.

The statistical significance achieved at 30 mg/kg for the nuiabe- of male
and female fetuses is not considered to be biologically significant and can
be attributed to the unusualiy high number of males and low number of

females in the contro! group.

Fetal body weights, a2 parameter of body growth and development, were
significantly decreased for all viable fetuses at the 125 and 250 mg/kg
dose levels (Table 9). In addition, there were isolated incidences of
variations and mailformations at 8, 30, and 125 mg/kg (Tabie 1C). Kinked
tail was noted in two fetuses; ore in the 8 mg/kg dose group and one in
the 125 mg/kg dose group. One fcius (30 mg/kg) had gastroschisis (pro-
trusion of the intestines through a fissure in the abdominal wzli). These
scattered findings did not appear to be related to test material adminis-

tration.
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4.0 DISCUSSION AND COMCLUSIONS

Daiiy application of JHCAD on the skin of pregnant rats during gestation
resulted in maternal toxicity at all dose ieveis. Evidence of maternal
toxicity included numerous clinical signs, decreasad food consumption and
net body weight gain, decreased thymus weights, and increased liver
weights. Although statistical significance vas not always achieved at the
lowsr dose levels, ’2.g., relative liver and thymus weights at 8 and 30
mg/kg), a clear dose-response relationship exists for all matornal
paramsters evaiuated thus far. Application of JHCGD to the skin also

resulted in skin irritation which ranged from slight (8 mg/kg) to-severe

(250 mg/kg) .

Fetal development was adversely affected by JHCGD administration. The
number and percent resorptions were significantly increased and live litter
size significantly decreased at 125 and 250 mg/kg. The increase in in utero
death (resorption) at 30 mg/kg is considered to be biologically signifi-
cant. The percent resorption was also increased at the lowest dose ievel

(8 mg/kg), however, the increase was due to two females with 24 and 25
percent resorption, respectively. These two females may have been more

sensitive to the effects of JHCGO administration.

Eiternal evaluations of fetuses revealed a significant dacrease in fetal
weights at 125 and 250 mg/kg as wel| as apparently isolated incidences of
malformation and variation at 8, 30, and 125 mg/kg. With regard to the
incidence of malformation/variation, the total number of affected fetuses
were two, one, and two, respectively; there is no evidence of a dose
response. Due to this low incidence of sesming!y unrelated observations and
the lack of a dose response, the observed external znomalies cannot be
positively correlated with JHCGO exposure. Fetal skeletal and visceral

evaluations (not yet complsted) may provide more conclusive data regarding
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the teratogenic potential of JHCGO .

In conclusion, the data avaiiabie at the time of this interim report

suggest that daily dermal administration of JHCGO throughout gestation

produces maternal toxicity in the rat at ievels greater than or equal @t 8

mg/kg and devzlopmentai toxicity at levels greater than or 2quai tc 30

mg/kg.




