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September 1, 1993

U.S. Environmental Protection Agency
OPPT Document Control Officer

#un:  TSCA Document Receipts (TS-790)
=T G-99

WL "™M" Sireet, S.W.

Wasnirg:on TUC, 20460

Diear Sir:

f+ Ma-, 1987, submitied a T3CA Scction 8(e) notification on the toxicity of clarified
sivery i (CAS ©4741-62-4) and the relationship between sutchronic and developmental toxicity
a.s ckemical composition.  Suppismental submissions to this 8(e) have been made for several
other refinerv streams, further < :scribing the relationship between stream compasition and
toxiaaty. 7 kis submission coniists of interim reports frum single dose oral developmental
toriciiy . .-dies dome oa tcu rofinery streams. Preliminary data from these studies were
‘ubritted . the EPA or April 21, 1993. Final reports for similar studies on three other streams
Clar e’ Swurry Oil, Syntower Ecttoms and Distillate Aromatic Extract) were submitted on July
24, 10C%, November 30, 1990 and Vebruary 5, 1991 respectively. We believe ihe effects seen in
Lo studies are duc largely to polycyclic aromaiic compounds in agreement with conclusions
reported in our previous submissions.

The inte-im reports which constitute the present submission show evidence of
teratogenicity for six of the ten refinery streams tested in the latest studies. The most prominent
fincings include digit and iail amomalies, micrognatnia, and cleft palate. The streams for which
onc or mere of inese cffects were observed are listed below. Final reports for these studies will
be submitted when they become available.

Study_# CAS # Test Article

65371-1 64741-82-8 Coker Light Gas Qil
65371-1 64741-49-7 Vacuum Tower Overheads
65371-1 64741-59-5 Light Cycle Oil

65370-1 68915-97-9 Heavy Atmospheric Gas 0Oii
¢7370-1 64741-81.7 Heavy Cecker Gas Qil
532790-1 64741-81-7 Lieavy Coker Gas Gil

Zonfidentiality is being claimed for the company name and names of company employees. Al
pag.s contaicing this information have been stamped "confidential.” Two copies of this
aovUfieztion are being submitied; the confidential information has beex circled in onre copy and
°xcised from the other.  The latter copy is intended for the EPA's Public Files. The
-substantiation for this confidentiality claim is attached.

Sincerely,




SUBSTANTIATION OF CONFIDENTIALITY CLAIM

Confidentiality is being claimed for the submitter's identity and the names of
company scientists which appear in the submission.

This confidentiality claim is being made on ihe submitter's behalf,

No time limit is specified for this claim since we camnot assign a time at which
these materials will no longer be of commercial interest

The reports contained in this submission have not been previously submitted to
any governmental agency.

The reports are kept in am Archive and other company confidentia' files 10
which eccess is restricted to authorized personnel.

No one outside: has access to any of the reports involved in
this confidentiality ~ ctufm.

The information for which confidentiality is being claimed does not appear in
any advertising or promotional material, materia) safety data sheet, technical
data sheet, professional or trade publication, or any other media available to the
public or to our competitors.

To our knowledge, no confidentiality determirations have been made by the EPA,
other Federal agency, or court in connection with this information.

These claims are being made in order to retain maximum utility of the
information for the corporation which incurred the costs of the studies being
reported.

The refinery streams discussed in this submission are not patented.

. The substances covered by this submission have beea commercially availabie
and/or manufactured by our competitors for many ycars. They are intermediates
in the manufacture of lubricant basc oils and other refinery products.

. Reverse engineering is not an issue in this confidentiality claim.

. Disclosure of this information would not reveal confidential processes or
concentrations of substances in a mixture. The information is unrelated to the
effects of the substances on human health or the environment.

. CAS numbers are provided in the submission cover letter.

- The subjects of this notification and the information being claimed confidential
are not subject to FIFRA regulation or reporting.




TO LIAISON: .
STUDY NUMBER: 653711

CRU NUMBERS: 27213, 85244, 84152, 88195, 86270

SAMP_E NAMES: BCLG0, HVOQ, LOON, L.CO, VTO

STUDY TITLE: mmmmn:mmmmm
HEQUESTING DiVISION:

RESULTS:

Coker Light Gas Cil (BCLGO), Heavy Vacuum Gas Oii HV30), Light Catalytically
Cracked Naphtha (LCCN), Light Cycle Qi (LCO), and Vacuum Tower Ovarheads (VTO) were
oraily administared to bresumed-pregnant rats at a doss ieval of 2000 mg/kg on gestation dey
13. Controé group animais received tap watar at a dosa leva! of 2000 mg/kg on gestation day 3.
All animels remaining on stuGy were sacrificed on gestaton day 20.

Based on the data avaiiable at this time, the refinery sreama BSLGO, LCC, and VTO cleenty
demonstrate teratogenic potential when adminisisrad as a singie, cral doas of 2000 mg/kg on
gestation day 13. Maifcrmations cbserved inciudad digit asnomalies [BCLGO (p<0.01), LCO,
VTO], micregnathia (VTO), and cisht paiate (VTQ). Sody weight was aiso reduced in fatuses from
dams exposed to LCC. Oral administration of 1. CON and HYGO resuited in ne adverse devalopmeantst

effects. Foi severity of developmsntal effects, including teratogenicity, the maierials may be
ranked as: BCLGO> VTO> KVGO {no effectz); LCCN and LCO are not iscluied in the ranking due o
smail sample size (3 and 4 females, respactively) in thonse groups.

Administration of LCO, LCCN, VTQ, and BCLGO resulted in materna: ioxicity as indiczted by
clinical observations, significant (p<0.01) transiant v2ight loss following exposura, -
reduction in net body weight gain. and a decrease in absoluts and relativa thymus weights (LC o
oniy). HVGOQ produced no maternai toxicity. Rapmductive paramaters, including viatle liter
size and peicent rasorptions, were not affected by refinery stream adminisiraticn. For sewseity
of matamml toxicity procuced, the rmaleriais (excluding LCCN and LCD) may be ranked es.

follows: VTO3 BCLGOS HYQE (ro eifects).

Study Director Supervisor

~

Dats A

Managar, Mammalian/Genstic Toxicology Manager, Environmental and
Heulth Sciences Laboratory

DISTRIBUTION:  Arcnivesioriginal Al signatories




Study 65371-interim Report
SUMMARY

Five refinery streams - Coker Light Gas Oil (BCLGO), Heavy Vacuum Gas Oil (HVGO),
Ligut Catalytical!; Cracked Naphths {LCCN), Light Cycle Oil (LCO), and Vacuum Tower
Ovmm-mwdymbpmm-pnmnu at a dose level of 2000
mglkgonmmI&Cmmmm.nﬁmmmmmado-obvﬂdm
mg/kg on gestation day 1&AleMonlndymmon gestation cay 20,

Administration of LC! LCCN, VTO, and BCLGO resuited in matemal toxicity as indicated by
clinical observatior: signiticant (p<0.01) transient weight loss following exposure, a
reduction in ret body wsight gain, and a decrease in absolute and reiative thymus weights (LCO
only). Basea on clinical igns of toxicity for those dams initially exposed %o LCO and LCCN, it wes:
determined that fetal viability may be compromised and the remaining dams in those groups
werc not dosad. HVGO preduced no matemal toxicity. Repr.ductive parameters, including vieble
litter size and percent resorptions, were not atfected by refinery stream administration. For
saverity of materna! toxicity produced, the materiais may be ranked as folicis:
VTO> BCLGO> HVGO (no effects); LCCN and LCO are not included in the ranking due to the small

sample size (3 and 4 fomales, respectively) in those groupes.

Teratoyenicity was ovserved in fetuses from dams exposed to BCLGO, LCO, and VTO.
Matformations ot:s..rved included digit anomalies (BCLGC (p<0.01), LCO, VTO], micrognathia
(VTO), and clef: palate (VTO). !a addition. boady waight raduction wae cheansad in fatusss fom
dams exposed to LCO. LCCN ami HVGO produced no acverse fetzl effects. For saverity of
developmentsai effects, including ten**~Qenicity, the materials (exciuding LCCN and LCO) may be
ranked as: BCLGO) VTO» HVGO (no envcts).

Based on the data available at the time of this interim Report, the refinery streams BCLGGC, LCO,
and VTO clearly demonstrate teratogenic potential when adminisiered as a singie, ora! dose of
2000 mg/kg on gestation day 13. Oral administration of LCCN and HYGO resulted in no adverse
developmental effects.

1.0 INTRODUCTION

As part of the Toxicology Testing Program, varicus refinery streams have
for thair potential

been tested at
to produce adverse effects on the deveioping concaptus. To dats, aleven refinery streams and two
crude cils have been tasted in this capacity via desrnal aoplication (1-13]. !n generai, these
materials produced evidence of deveiopmental toxicity in the presence of maternal toxicity.
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Although the predominant signs of deveiopmentai toxicity obsarved includcd increased fotal death
and reduced fetai body weights, possibie evidence of teratoger.icity (abncrmal.developmant) was
also demonstrated by a majonty of the streams [1,2,4-16,12]. Somse of these data have been
presented in a Project Status Report [14). Unequivocal evidence vas lacking on the ability of
these streams to produce frank ieiata because 1) seveie maternal toxicity was a confous.ding
factor and 2} the nigh incidence of fetal death may have masked terategenic outcnmas.

To eliminate these confounding factors, the study design was altersa to allow for a largor dose
be administerad over a shorter pariod of time. The teratogenic potential of Clarified Siurry OFf
{CSO) was subsequertiily confirmed by the dermai route of administration 115). To further iim7
maternal exposure time and maximize the dose, CSO [16], Syntower Bottoms (171 and Distiiiaie
Aromatic Extract {18]. were admi.istered via gavage on a single day of geswiion. Those data
have also been the subject of a Project Status Report [19]. In general, ths oral dosing regimen
was a more offective means by which to minimize maternal toxicity and fatal lethaiity, and
maximize teratogenic potential. A total cf eight refinery streams and two crude oils have
recently been evaluated using this experimental design. Preliminary resuits for three of the
refinery streams and the two crude oiis have baen summarizag {20]. This report contains the
resuits for the five remaining refinery streams - BCLGO, HVGO, LCCN, LCO, and VTO.

Recently. a correlation between end points used to measure subchronic and develoomantai
toxicities and chemical component classes of refinery sireams has been demonstrated [21]. As
the concentration of specific chamical class components increasad, the sevenity and/ur incidence
of select measured end points also increased. Data from ihe present study will also be vasd ®
expand efforts in this area and to determine if abnormal structural geveiopment is r3iia 10

specific chemica! ciass components found in refinery streams.
2.3 METHODCOLOGY

2.1 Experimental Design

Presumed-pregnant rats were distrib.ted among six experimental groups: one oral control and
five refinery stream-exposed grou s (Table 1). At the start of the dosing phase of fhe study,
each gro.p contained tweive presumed-pregnant females. Based cii signs of overt toxicity
observed in the first femaies exposed to the test mater 1l, Groups 4 (LCCN) and 5 (LCO) were

reduced to five and four females, respectively. The remaining iemalas in those groups who wers

not yet exposed to the materials wers removed from study /see Section 3.1 Clinical
Y

Observaticns).
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temperature deviation noted. The average humidity ranged from 26-563% during the mating
period, with a low of 31% and a high of 65%. During the gestation period, the average humidity
ranged from 47-51% with a high of 6% and a low of 37%. The temperature and humisiity
deviations were minor and are not considered to have atfectad the outcome of the study.

2.3 Mating Peniod

During the mating period, female rats which had not previously borme pups were placed with
male rats in a ratio of 1:1. Each morning during the period of cohabitation, females wase
monitored for the presence of vaginal or tray plugs. If either were present, a vaginal lavage
sample was obtained and examined for the presence of spermatozoa. Females that were positive
for vaginal plug or spermatozoa were considered to be at day 0 of presumed gestation and were
placed in individual housing units. The cchabitation period was continued until 72 presumed-
pregnant female rats were obtained. Femaie rats which showed no evidence of breeding actisity,
and the male rats used for breeding, ware returmned to the general rat population in the facilliix

2.4  Assignment to Expenmental Groups

Presumed-pregnart female rats ware distributed to one of Groups 1-6 using a computer-
gencrated table of random numbers for a stratified sample of six. Thir procadure was continued
each morning until all six groups containad 12 presumed-pregnarit females.

2.5  Materials Administered
QOral Controi (Group 1): Tap Water
Obtained from the tap in Vivarium Room 319. Water analysis provided in study recoms.
Density: 1.00 g¢/mi (assumed)

Test Material: Coker Light Gas Qil

CAS Number: 64741-82-8

CRU Number: 87213

Density: 0.88 ¢/ml

Expiration Da‘te: 12-01-93

Stability: This matenal is believed to be stable at room temperature.

Test Material: Heavy Vacuum Gas Qil

CAS Number: 64741-57-7

CRU Number: 85244

Density: 0.92 g/ml

Expiration Date. 12-01-93

Stabiiity: This material is believed 0 bo stable at room temoerature.
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Test Material: Light Catalytically Cracked Naphtha

CAS Number: 64741-55-5

CRU Number: 84152

Density: 0.76 g/mt

Expiration Date: 12-01-93

Stability: This material is believed to be stable when refrigerated.

Test Material: Light Cycle Qil

CAS Number: 64741-59-¢

CRU Number: 86195

Density: 0.98 g/mi

Expiration Date: 12-01-93

Stability: This material is believed to be stable at room temperature.

Test Material: Vacuum Tower Overheads

CAS Number: >4741-49-7

CRU Number: 86270

Density: 0.91 g/mi

Expiration Date: 12-G1-93

Stability: This material is believed to be stable at room temperature.

2.6 Test Material/Tap Water Administration

Each presumed-pregnant female on study received a singie orai administration cof tap water
(Group 1) or refinery stream (Groups 2-6) on gestation day 13. The amount of material (tap
water or rafinery stream) administered to each animal was calculated using the most recently
recorded body weight for that animal, the dose level of its experimental group, and the density of
the material. Each material was measured using a 1.00 ml syringe (with gracations of 0.G1 mi)
and administered from the syringe via a 16 gauge (Group 3 only) or an 18 gauge stainiess steel

intubation needle.

2.7 Observations and Body Weights During Gestation
Each presumed-pregnant female was observed at least once a day throughout gestation until
sacrifice for normality of appearance/behavior/excretory function and any biological

discharges. All unusual findings were noted.

The bodv weight of each presumed-pregnant female was measured and recordad to the nearest

0.1 gram on days 0, 6, 13, 14, and 20 of gestation.
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2.8 Female Necropsy .
Each female rat remaining on study was sacrificed by over-exposur= to diethyl ether on ite
20th day of presumed gestation. The thoracic and abdominal cavities were exposed and the organs
examined grossly for evidence of pathosis. After removal of the uterus and ovaries, the carcass
was given to a member of the Pathology group for measurement and recording of liver and
thymus weights to the nearest 0.001 gram. No tissuss were saved.

2.8.1 Uterine/Ovarian Examination

The ovaries and uterus of each rat were excised and examined grossly. The number of corpora
lutea per ovary of each pregnant female was counted and recorded; the ovaries were then
discarded. The ovaries of non-pregnant females were grossly examined and then discarded. AN
remarkable findings were recorded. The weight of each intact gravid uterus was measured to the
nearest 0.1 gram and recorded. The uterine contents were then exposed and the number and
location of all implantations (early/late resorptions and live/dead fetuses) were recorded. The
uterus of each female rat that appeared non-gravid was pressed between two glass slides and
examined grossly to confirm that no implantation sites were present.

2.8.2 Fetal Evaluations

Each iive fetus was stripped of its surrounding extra-embryonic meinbranes, and its umbilical
cord was clamped flush with the abdominal wall. The cord was then severed distal to the clamp.
Each fetus was gendered, weighed to the nearest 0.1 gram, and grossly examined for external
anomalies. The following definitions and terminology were used in describing tetal findings

22j:

Malformation: permanent structural deviation which generally is incompatible
with, or severely detrimental to, normal postnatal survival or
development. Additionally, absence of a structure which should have
been present, as well as deviations in tail development, are also

classified as malformations.
A variation is a divergence beyond the usual range of structural

constitution. It has an indeterminate effect on health and generaity

has no effect on survival.
An incidental finding is generally an accidental event, e.g.,

accidentally, the tip of a tail was cut off.

After gross evaluation, fetuses in each litter were equally distributed into two groups; one being
designated for soft tissue (visceral) examination and the other for skeletal examination. Fetuses
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assigned to the soft tissue group were fixed in Bouin's soiution and will be examined for soft
tissue abnormalities using the Wilson technique of free-hand sectioning by razor blade. Fetuses
assigned to the skeletal group were fixed in 95% ethanol. Skeletal staining and examination are
not scheduled, however, these tissues will be saved in the event that skeletal examination
becomas warranted. Results oi the fetal visceral evaluations are not contained in this Interim
Report but will be presented in the Final Report.

2.9 Data Analyses and Siorage

Raw dzta were collected, processed, and analyzed using the Grosse Jata Acquisition/Reporting
System. Archiving of data and fetal tissues (skeletons and viscera) will be adiressed in the Final
Report. Maternal biophase data, cesarean section data, and fetal data were evaluated statistically
by analysis of variance foliowaed by group comparisons using Fisher's Exact or Dunnett's Test
Liver and thymus weight data were statistically evaluated by analysis of variance followed by
group comparisons using Tukey's Test. Differences between control and treated groups were

considered statistically significant ii the probability of the difference being dus to chance was

less than 5% (p<0.05).
3.0 RESULTS

With the exception of clinical observations, only data generated for pregnant animais are
presented. Similarly, only the data for pregnant animals were used in calculation of means and
standard deviations. For experimantal Groups 4 (LCCN) and 5 (LCO), only the data for three and
four pregnant females, respectively, are presented. !nitial observations of the first females to
receive the materials indicated that administration of LCCN and LCO orally resuited in extreme
discomfort for the animals. Clinical signs revealed modarata to severe toxicity and, although the
females did not die, it was determined that fetal viability may be compromised. Subsequently,
the remaining females in each of these groups were not dosed, bu: were removed from study.

Because of the reduced number (N) of animais in the LCCN- and LCG-exposed groups, the
designation of statistical significance, or lack thereof, of their results relative to the control
group may not accurately reflect the significance that would have been achieved had M been

greater. In view of this, and based on our experience in refinery stream related developmental

toxicity, the biological significance of an effect will be considersd in the absence of statistical

significance. as warranted.

3.1 Ciinical QObservations
incidentai and refinery stream-related observations reported during gestation are presented in

Table 2. In general, signs of toxicity considered to be related to refinery stream administration
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were perineai staining and decreased stool (both seen in all treatec groups except HY(.U), arc
red vaginal discharge (BCLGO, LCO, VTO). Red vaginal discharge is gensrally indicative of fetui
resorption, however, in this study, such a relationship was not confir.ned. Addit.na: to.do s:gi's
which occurred in only a few animals included: soft stool (BCLGO, LCCN, LCO), animal coid to
the touch (BCLGO, LCO), and no stool (BCLGO). Although not distinguished in Tabie 2, tvo types
of oral discharge and staining were noted. The discharge (1 female) and staining (1 female) sesn
in Group 6 (VTO) were slight and appeared to be from the tast material itself as is somstimeus
sesn when nonviscous, oil-like materials (like VTO or generic engine oils) are oraly
administered; this finding is considered incidental. The discharge and/or staining noted in
Groups 2 (BCLGO), 4 (LCCN), and 5§ (LCO) was more severe (greater quantity of discharge and
large staining area), did not look like test material, and was red in color indicating toxicity.
Signs of toxicity and/or stress reluted particuiarly to LCCN administration were vocalizatiorn,
circling, head tilting, salivation, and rales; the first three being noted during and imma-iately
following dosing. Signs of toxicity related particularly to administration of LCO were prostrate
and hunched body positions, piloerection, and decreased activity.

The remaining findings in Table 2 are considered incidental. Chromodacryorrhea and red nasal
exudate are common signs of stress in rats. They may be caused by any number of {actors ard
are both seen routinely in control animals. One female in Group 4 was missing a digit fror» n-z
left forepaw. Although not noted until gestation day 3, it was apparent that the Jigit had tzen
missing prior to her assignment to the study.

3.2 Body Weights

Mateinal mean bOJy weighnt, mean LOdy weight change, anc mean net Lody weigh
gestation days 13-20 are presented in Tables 3-5, respectively. Ma2n body weight change and
net body weight gain were adversely affected for al! refineiy streams e:.cpt HVGO. The animals
lost a significant (p<0.01} amount of weight following exposure to the tost materials, but the
effect was transient and weight gain resumed throughout the rest of the study (Table 4). The
effects on net body weight gain for these grc-ips (Table 5) are not statistically significant, but
are considered to be biologically significars.

ek wninht shansa fram
s Coalgw e

3.3  Observations at Cesarean Section

3.3.1 Necropsy Findings

Absolute and relative orgar weights are presented in Tables 6A and 6B, respectively. Liver
weights were not adversely affected by exposure to any of the refinery streams. Both atsolute
and reiative thymus weights were rediiced in those females exposed to LCO. The rt _uction is
considered to be biologically significant. No other findings attributable to administration of the

refinery streams were noted at the time cf necropsy.
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3.3.2 Hsproductive and Developmenial Evaluations

A summary cf the reproductive data is presenteu in Table 7. No adverse effects on reproductive
performiance svere observed. The high preimplantation loss recorded for Group 4 (LCCN) and
Group 6 (VTO) is due to one and two females, respectively, who had less than 10 implantation
sitns. This is not considered to ba related to exposure to the test materials since implantation

nreceded est material administration.

1..ean fetal body weights, a parameter of body growth and develooment, are presented in Table 8.
A decrease ir: fetal weights was observed in fetuses from dams exposed to LCO.

A statistically significant increase (p<0.01) in maiformation of the hindpaw digits was
coserved in fetuses from a dam exposed to BCLGO (Table 9). Une fetus rom a rz:ir expused to LCO
exhibited digit anomalies on both hind- and forepaws. Two fetuses from dams expecsed to VIO
collectively exhibited micrognathia, cleft palate, and digit anomalies. Aithcugh tha findirgs for
the LCO and VTO groups were not statistically significant, they are ccnsidered to be biologically

significant.
4.0 DISCUSSION AND CONCLUSIONS

In general, a single orar administration of LCO, LCCN, YTO, and BCLGO rzsulted in varying
degrees of maternal toxicity. Due to the obvious discomfort #~- morbidity observed for the first
females exposed to LCO and LCCN, the remaining females in those groups were riot dosed, but
were removed from study. It is interesting to note that, despite he pocr condition of the females
and the extreme red vaginal discharge that was observed, fotal viability did not appear to be
effected. Maternal toxicity was moderate for those dams exposad to VTO and BCLGO as evidenced
by ciinicali observations, transient weight icss, and a biologically significant decrease in net
body weight gain. HVGO appeared to be relatively nontoxic to the dams under the dosing regimen

of this study.

Developmenta! effects included decreased fetal weights and fetal external anomalies. Fetuses
from dams exposed to LCO weighed less than control fetuses. The fetal incidence of malformation
was significantly increased in fetuses from females exposed to BCLGO. Although not statistically
significant, the malformations seen in fetuses from duri.s exposed to LCO and VTO have been seen
in other fetuses from dams exposed to refinery streams [2,5,6,8,20] and =re considered

biologically significant.

in conclusicn, administration of BCLGO and VTO via a single oral dose on gestation day i3

resuited in maternal toxicity and teratogenicity. Administration of HVGO under the same
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conditions produced no adverse effects in either the dam or the offspring. In terms of severity of
maternal toxicity, the materials may be ranked as follows: VTO>» BCLGO> HVGO(no effects). For
developmental effects, including teratogenic potential, the materials may be ranked as:
BCLGC)> VTO> HVGO{no effects). Completion of fetal visceral evaluations will provide additional
data for ranking cach material for teratogenic effects. Although administration of both LCO and
LCCN resulted in maternal toxicity and there was evidence of teratogenicity in fetuses from
dams exposed to LCO, it is not feasible to include these materials in the ranking due to the smail

sample size.
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