VY nmusws oAs otu ﬁﬁ‘l’ﬂ -ATTACHMENTS.

D ooy e i S A




~d

-
L
N -
,
1 e
>
I
B4
¢
.
s ..
.
3
>
-~
a
“
tw
v e
.
\
]
. 3 -
L
C
i . -
a, -
v 5‘.
L4
ol .
’ ‘
.o -
.
. -
; -




ENROMAENT?S HEALT: ( ANC ¢ “E7( DEFAFCME
Mggxowumsr;e-fsx-m ]
.0 oRe
PRINCETON. NEW JERSEY (SE63-1.29
TELLPIINE 1900 7375530
FAXNO. (0B TA7-5672

“om 7 .2-550C

2%, MATICERER. 0
_3IAESR. ENVIRONNEMTAL AND HEALTH
1.2 NCRL LABORATORY

" BEHQ-0v- 0576 Su PP

EPA Docuny ¢ Jou.m: 2l
SEHQ-1185-05 16

. PDem A ~3 36

o In November, 1983, Mobil submitted a TSCA Section %(¢} nc:ific.ion on fas
icity of clarified slurry oil (CAS 64741-62-4). Supplemer-al subraissio:s o this 8(c
‘been made on several other rc swreams, t0 descrit-s the = atios si (p betwuen
position- ity. This scgion contains ¢ calts «f testing 1one on w0

ric gas oil. ‘We believe that the toxicity seen in esetesty s

' components responsible for the 0. =ity of o™ xr refinery

" Raport for the following sudies ar being submited at this

8002-059  Developmental Toxicity Study in Rats £xposen D..malty
w0 Lost Hills Light
f002-05-9 Developmental Toxicity Study in Rats Expesed Dermally
e w Beindge Heavy
8002-05-9  Posmatal Development and Survival Stady in Offspring
of Rats Exposed Dermaily to Lost Hills Light

8002059  Thirteen-Week Dermal Administration of Lost Hills
Light %o Rats. (Interim Report)

63846-1 8002-05-9 Thirteen-Week Dermal Administration of Belridge Heavy
to Rats. (Interim Report)

64146 68915-97-9 Developmental Toxicity Study in Rats Exposed Dermally
to Heavv Atmospheric Gas Oil.

The interim reports for the thirteen week studies contain all data currently available.

Results of hismpltholomexmﬁnaﬁon of tissues taken in these studies will be submitted
whez they become avai

321000033l

==

003024999Y




nrg oL ENT ML

o oy 36 vini: 99

FrlAL REPORY

DEVELGPUENTAL TOXTUITY STURY IN FA%S
EXPOSED DEHAALLY 70 LOST HILLS LIGH

STUDY N0. 33838

. CNVIRONMENTAL #ND HEALTH SCIENCE LAEIRATORY
P.0. BOX 1029
PRINCETON, NJ 08543-1029




icology Techaician




TABLE OF CONTENTS

2.2
2.3 Material Administered
2.4 Test Msterial Application/Control
2.4.1 Lost Hills Light Dermal Application
2.4.2 Shas Control
Mating Period.........cco. vhit ciiiiiiiiiieiiiiaannn .
Assignment to Experimental Groups
Observations During the Gestztion/Postpartum Period
2.7.1 Appearance and Clinical Signs
2.7.2 Body Weights and Food Consumption
Female Necrcpsy
2.8.1 Prenatal Groups

2.8.2 Postnatal Groups

Clinical Observations
Body Weights and Food Consumption
Observations at Cesarean Section

3.3.1 Necropsy Findings




""’ry of Clmucol Obarvatcom During Gntttuon—
Prmhl Groups..

'lh.n "Borml Body lmght‘ Durmg Guhtuon-
i ’mhl Groups.

8 llun ihtorml Body Weights During Gestation-
. Posmt.al Group: ............... RN 23

MA_ 2 _AA

lhon ﬂltornal Body Wﬂghf. Change During Gostatnon-
Postnatal Jroups...............0.. Cherieieeriadiaess 25

78_7 ary of Uterine and Net Body Weights
- Teble 6  Maternal Body Weights During Lactation

~ Table 7A  Meen Maternal Food Consusption Durmo Gestation-
o , Promtol Groups

" Table 78 'Ih.n lhtorml Food Consumption Durmg Gestation-
SRR Postnatal Groups

o ) Tablo 8 Avongo and Relative Orﬂnrﬂoi"ghts.
o Table ¢ Summary of Serum Chemistry.....




of Reproduction Dats

of Fetal leens

of Select Fetal Skeletal Varistions
of Fetal Soft Tissue Maiformations

of Clinical Observations During Lactation

of Litter Data




& Individus) F

| “,::f”{lﬁaiﬁidﬁ-l
a0 Individual
~6.11 Individual
. 8.12 Individual

6.13 lIndividual
6.14 Individual

6.15 Delivery and Litter Data...... e s 114
6.16.1 Pup Body Weights - Lactation Day O
6.16.2 Pup Body Weights - Lactation Day 4

+ Volume Two will be retained by the Archives of MEMSL and will not be
distributed with this Final Report.

vi




Study Mo. 63836-Final Report o

7.0 Reports (Archived Individuslly)

Study No. 6383¢I -

Study No. 63836P -

Study No. 63836CA -

Developmental Toxicity Study in Rats Exposed
Dermally to Lost Hills Light
S.L. Kerstetter, Study Director

Developmental Toxicity Study i1 Rats Expor -
Dermaily to Lost Hills Light, Pathology Scction
G.E. Cox, Study Pathologist

Serum Chemistry Data for a Developmental
Toxicity Study of Lost Hill. Light in the
Sprague-Dawiey Rat

J.J. Yang, Study Biochwmist




nt rate during

2 aroup muls ‘were

""Pbiﬁﬂitl|'iv'lluatmn‘; revealed 2 ngmflcant. increase in the number of
s stlnborn pups and a decrease in pup survival for the 2000 wg/kg/day group.
VTh. hv.born in thu treated group weighed significantly less than control

- pups on _postpartum days G and 4.




Lost Hills Light was applied once daily via dermal appiication to presumed-
pregnant rats at dosec of 0, 125, 500, or 2000 mg/kg/day. All Prenatal and
Postnatal Develcpmencal Toxicity group animals were dosed on gestation days
0-19. Prenstal Developmental Toxicity group aniamis were sacrificed on
gestation day 20. Postnata! Pavelopmental Toxicity group animsis, as well
as their offspring, were sac-ificed on postpartum day 4.

A significant decrease in net maternal body weight gain and food
consumption, a dacrease in thyaus weight, an incresse in liver weight., and
aberrant serum chex stry parsmeters were noted in fomales exposad to Lost
Hills Light at doses of 500 and 2000 mg/kg/d2y. A significant increase in
resorptions and a corresponding decrease in litter size were observed for
the 2000 mg/kg/day Franatal group. Fetuses from this group weighed
significantly less than control fetuses and had a graater incidence of

incompietely ossified skeletal structures (nasa. boncs, vertebrae),

findings indicative of growth retardation. Viscerai anomaiies were iimited

and included right-sided esophagus seen in two fetnses “-om the high dose
group. Although not statistically significant, this malformation has been

observed previously in fetuses exposed to refinery streams.

Postnatal assessment revealed -~ significant increase in the number of
stiliborn pups and a decrease in pup survival for the 2000 mc/kg/day
Postnata. y ~ug. The liveborn in this group weighed significantly less than

control pups on postpartum days O and 4.

In summary, dermal application of Lost Hills Light resulted in maternal
toxicity at doses of 500 and 2000 mg/kg/day and developmental toxicity at
2000 mg/kg/day. Neonatal growth and survivai were adversely affected in

pups exposed in utero at 2000 mg/kg/day.




n,- |~Ilntlilin of th g9, vnbihty and nornl d.nlepnnt of the

— ”;'cﬂryolfim, and po:mul survwal of necnates. The study was also

_ designed to mtlud' maternal serua chﬂntry umlyas This assay provides

: additional information whoeh may assist in interpretation of study results.

2.0 WETHODOLOGY
2.1 Experimental Design

Presused-pregnant rats were distributed into two groups: Prenatal and
Postnats! Developmental Toxicity groups. The Prenata! Developmental
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Toxicity group ("Prenatal® gronp) was divided further into four groups
(Groups 1-4) with graded doses ranging from O (controi) - 2000 mg/kg/day .
The Postnatal Developmental Toxicity group (*Postnatal® group) was divided
into two groups (Groups 5 and 6) with doses of 0 and 2000 mg/kg/day.
Prenatal and Postnatal group anissis were adwministered the test material
throughout gestation (days 0-19) . The dosing regimen is summarizod in
Tabie 1. At the start of the dosing phase of the study, the Prenatal and

Postnatal groups contained twelve presumed-pregnant femasles per group.

TAAE 1
s { E . | Desi

CROUP DOSE LEVEL ROUTE DAYS OF
(mg/kg/dsy) ADMINISTRATION=

Prenatal Groups:

Group 1 Sham Control 0-19

Greap 2 Dermal 0-19

Growp 3 Dermal 0-19

Group 4 Dermai 0-19
Postnatal Groups:

Group S 0 Sham Control 0-19

Group 6 2000 Dermal 0-18

» Designation as gestation day O followeo Jetection of a vaginal plug
(in sity or expelled) and spermatozoa in the vaginal lavage fluid.

All the animals were monitored throughout the study until sacrifice for

1) changes in appearance, behavior, and excietory function, and 2) signs of
ill-heaith, mortality, abortion and/or dystocia. A prepartum investigation

on a variety of fetal and maternal parameters for Groups 1-4 was undertaken
to assess the influencs of Lost Yills Light on reproductive performance and

development of offspring. Also, a postpartum investigation on a limited
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_February 20, 1090 - March 5, 1990
_March § - 15, 1990 '
 Mereh 8 - April 9; 1990
filau-euzs 29, 1990
March 81 - April 10, 1990

——Aprit-17 =-June-11,-1990- - -
R nchhn 'S,',:'lm = January-18, 1991

E th Tats {VAFIPN' Crl .CD(SD)U!,

) in ur-condutmmd rooms set to maintain 20=22'C

m relative hmudcty, and 12-hour |ight-dark cycles. Each animal was

"'miwndnﬂ Iy ndonmhod by » numbered metal esr tag on gestation day O.
Test Material: Lost Hills Light (Bakersfield, CA)
Identification: CRU §89845

Density: 0.90 g/mi
Expiration Date: 11-01-94

2.4 Test Material Application/Control
2.4.1 Lost Hills Light Dermal Application (Groups 2-4, 6)

The test material was applied to pregnant females in Prenatal groups
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2-4 and Postnatal group 6 via dermal spplication on gestation days 0-19.
This interval spans the entire period of embryogenesis. Animals were
clipped and collared on gestation day O and then clipped once weskly
thereafter; collars were replaced as necessary. The amovr® of test materizl
to be appiied to each animal was calculated using the mrst recently
racorded body weight for that animal, the dose level, and the density of
the test material. Lost Hills Light was applied once daily to the clipped,
intact, nonoccluded, dorsal surface of the rat aL a dose level of 125, 500,
or 2000 mg/kg body weight/day. Lost Hills Light was measured using a 50 ul
syringe (calibrated in 1.0 pl) for Group 2, a 500 i syringe (calibrated in
10.0 ul) for Group 3, and a 1.00 ml syringe (calibrated in 0.01 mi) for
Groups 4 and 6. During dispensing, the test material was spread eveniy on
the dorsal skin of the rat using the tip of the syrirnge. Ho needie was
used.

2.4.2 Sham Control (Groups 1 and 5)

Presumed-pregnant rats were clipped and collared as above (Section 2.4.1).
Tha darsal! ekin of each rat was stroked with the tip of a 1.00 mi syringe,

but no test meterial was applied.
2.5 Mating Period

During the mating period, female rats which had not previcusly 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; additionally,
cach female rat was examined for the presence of in situ vaginal sperm
plugs. Vaginal lavage fluid was obtained from each female which exhibited a

vaginal plug in situ or on the drop-pan papers, and was exsmined for the




&ch pruu.d-prqmnt. fl.llQ ns observed st !east once a day ﬁl'f‘éiiﬁﬁéﬁ

ntﬁ ‘sacrifice for s.gns of pathosis, abortion, premature
g Vy. dnhcu and/er dolt.h Das and their litters were observed on
'7 postp.rm days O through 4 for signs of patlious andlor doath On
rpo:f.pl'rtu day O pups wers examined for external maiformations and
,varutlons Pups were observed daily for the presence of milk in 5heir

stomachs; absence of mitk was roc«rdod All unususl findings were noted.
2.7.2 Body Weights and Food Consumption
2.7.2.1 Prenatal Groups

The body weight of each Prenatal group female was measured to the nearest
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0.1 gram on %svs 2, 3, &, 10, 13, 1%, aud 20 of gestation. Similarly, the
auount of food cunsumed Ly each animal was catculated for gestation day
intervais -3, i€, 8-17, 10-i3, 13-16, and 16-20. Stzinless-steel feeders,
identifiad individvall, = female rat rumber, were weighed on the first and
last duy *° the spacifiad interval. Feedurs were weighed before noon. Since
rats fead ~ainuly at night, mere definite control of the weighing time is
unascecsity. When a rzt cpii.ed nonrecoverable amounts of food, the
“censumpbion data® for that aninal were excluded from data calculations for

that coliec.ion inter\ai.
2.7.2.2 Postnstal Giriups

Body weights anc ‘aed :onsuapticn measurements were performed on the days
described in Sectic- ©.7.%.1. Aisu, the body weights of Postnatal group
animals werc massw ¢d on postoertum days O and 4, and reccrded. Food
consumption mezui -msnts wvera ot made during the postpartum period. The
body weights of w.. Jffupring wore measured according to gender for each

individual litter on pusiparcu= days O and 4, and recorded.
2.8 Female Necropsy

2.8.1 Prenstal Grougs

Each female rat was sac~ ficed by over-exposure to diethyl ether on its
20th day of presumed gestutioun. The sbdominal cavity was exposed and the
reproductive organs were examined grossly for svidence of pathosis.
Following removal of the uterus and ovaries, the carcass was given to the
Pathology group for thymus and liver weights, and macroscopic examination
of the remaining organs. Thymus and liver weights were measured to the
nearest 0.001 gram, and recorded by a member of the Pathology group. Only
the livers of praanant females were preserved in 10% neutral buffered

formalin.
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lablo in the MEHSL Archives (Study fo. 83t35LA) . The

qmttty or actwnty of the following serum components was measured:

' ﬁArlflhliriliﬂc"A-'iho'tnhsforas'o (AT Glucose
Albumin. - Lactate Dehydrogenase (LDH)
Albumin/Globulin Ratio Phosphorus, Inorganic
‘Alkaline Phosphatase ' Potassium
A’méhtb Aminotransferase (AST) Sodium
Bilirubin, Total Sorbitol Dehydrogenase (SDH)
Calcium Total Protein
Chloride Triglycerides
Cholestercl , Ures Nitrogen
Creatinine Uric Acid
Globulin
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2.8.1.3 Fetal Evaluations

Each 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 distal to the clamp. Each fetus was gendered, weighed to
the nearest 0.1 of a gram, and grossly examincd for external anomalies.
The following definitions and terminology were used in describing fetal
findings [1}:

Anomaly: Any deviation (malformation or variation) from

*normal .*

Malformation: A permanent structural deviation which generally
is incompatible with, or severely detrimental
to, normal postnatal survival or development.
Additionaily, absence of a structure which
shouid have bsen present, as well as deviations
in tail developmant, are also classified as
maiformations.

Variation: A variation is a3 divergence beyond the usual
range of structural constitution. It has an
indeterminate effect on health and generally
has no effect on survival.

Incidental: An incidenta! finding is generzily ¢
accidental event, e.g., accidentally, tip >f
tail was cut off.
After gross evaluation, fetuses in each litter were equally distributed
into two groups, and preparation began for either soft tissue or skeletal
evaluatiors. Fetuses assigned to the soft tissue analysis group were fixed
in Bouin’s solution. Groups 1, 3, and 4 wer2> exsm.ned for anomalies using a
modification of Wilsor’s technique of sectiozing by razor biade. Fetuses

assigned to the skeletal ana.ysis group were differentiaily stained for

cartilage and bone; all Prenatal groups were examined.

2.8.2 Postnatal Groups

Females with surviving offspring were sacrificed by over-exposure to

diethyl ether on postpzrtum day 4; females with no surviving pups ware




1 "”dm _were. stltntlcally ovaluatod bv ANOVA follond by :
jgtjoup cmnms uung F -shcr s Ex.ct ‘test.

'VPosmtnl group dats gonontod during gestation were colrloetod, processed,

"and ‘analyzed as d“crlb.d sbove for the Prenatal groups. However, the data
~were filed m f.h- syntn under Stucdy No. 63836R. Data generated during the
B bﬁi‘bﬂltﬂ 'phgu' nro 1 ocordod by hand and late-entered into the Grosse
sytﬁn under Study No. 63836R. Implantation sites pav titter, live pups per
lrirt'tror, and pup weight per litter were hand calculated.

Thymus and liver weights were collacted, processed, and analyzed using the
Pathology module of the Grosse system. The data were filed in the system
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under Study No. 63836 and 63836R for Prenatal and Postnatal groups,

respectively, and were statistically evaluated using Tukey’s test.

Serum chemistry data were collected and processed using the Clinpath module
of the Grosse system and anaiyzed by ANOVA followed by group comparisons
using Tukey'’s test. For all statistical anaiyses, differences between
control and treated groups were considered to be statistically significant
if the probability of the difference being due to chance was less than 5%
(£<0.05) .

3.0 RESULTS
3.1 Clinical Observations

Incidenta! and Lost Hills Light-related obse: vations revorted during
gestation are presentid in Tables 2A and 28 for Prenatal and Postnatai
groups, respectively. Observations for both Prenatal and Postnatal groups
were sinilar. The red nasal exudate and chromodacryorrhea noted in control
and treated groups are common in animals that are collared and/or stres:ed.
Seratchas wera observed on the backs of several of the animals at the time
of the first clipping and probably occurred during mating activity. A few
females developed neck lesions, in spite of the protective soft rubber

tubing that lines the inner surface of the cardboard collar.

The red vaginal discharge observed in the 2000 mg/kg/day groups was
considered to be test material related. This finding is usually indicative
of some degree of litter resorption and this appears to be the case in the
present study. One femaie in the 125 ing/kg/day group also exhibited red
vaginal discharge. This is not considered to be treatment related since 1)
she only had one resorption, 2) this finding has been seen in control

females at this facility, and 3) it is an isolated occurrence in the 125




ﬂou study could not bo confmd

I surf ce of tho :muls duc to n'.s tondoncy sprud
’Conuquultly, ‘the amnls were: covorod with the
thapt ;torgroou thaaselves,. scratg:lnd and nipped the

areas of the test site. In view of this, ingestion

,__;:(lela 4A and 48) ‘Net body night gun was slso significantly reduced at
‘these dose levels for the Prenatal group animals (Table 5). No '
: shtuttcally ugmfncant differences were observed between control and

traud animals durmg f.ho postpartum ponod (Table 6).

E Mun 'diily foodtonswtion valua during gestation of the Prenatal and

‘Postnatal group females are presented in Tables 7A and 78, respoctively.
The 500 and 2000 mg/kg/day groups consumed significantly less food during
early to mid gestation but had focd consumption valuss similar to control

values during the latter part of gestation.
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3.3 Observations at Cesarean Section
3.3.1 Necropsy Findings

An increase in the number of females in the 2000 mg/kg/day group with 2
small thymus was noted during macroscopic examination. Absolute and
relative thymus weights were significantly reduced at this dose level
(Table 8). A reduction in thymus weight was also apparent at the 500
mg/kg/day dose lavel, however, the effect was not statistically
significant. An increase in absolute liver weight (Table 8) was noted at
the 500 and 2000 mg/kg/day dose levels, with relative liver weights being

significantly increased at these jevels.
3.3.2 Serum Chemistry Analyses

Adverse cffects on serum components were noted at the 500 and 2000 mg/kg/
day dose jevels (Table 9) . Aberrant serum chemistry vaiues were obtained
for AST, ALT, alkaline phosphatase, cholesterol, triglycerides, total
bilirubin, A/G ratio, inorganic phosphorus, and SDH. With the exception of
the AJC ratio, all of the aforenentiouod components showed a linear
relationship (>99% confidence level, Pearson’s correiation costficient)
between dose and serum level . Whern compared to historical serum reference
values and with the exception of AST and ALT, the dose-reponse curve for
each component at the 2000 mg/kg/day dose level fell outside the normal

range as defined by the 10th and 90th percentiles of the historical data.

3.3.3 Reproductive Evaluations

A significant increase in mean number /percent resorpbions and a
corresponding decrease in litter size was observed at the 2000 mg/kg/day

dose level (Table 10) .
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3.4.2 Litter Data

thur‘al delivery data and |itter data from Postnatal group animals are
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summarized in Table 15. One female in the control group was noted as hsving
dystocia and was sacrificed woribund on cestation day 24- iter right ulerine .
horn was convoluted, making dslivery impossible. Her dsta are exciuded from
Table 15. Three females in the 2000 mg/kg/day group had no viable

offspring; their |itters were totally resorbed. Two additional females in
this group had their entire litters (2 pups/litter) die by postpartum

day 3. A significant increase in the number of stillborn pups was noted for
the 2000 mg/kg/day group. Additionaily, liveborn pups in this group weighed
significantly less on days O and 4 compared to the contro! pups.

Although the duration of gestation was not sign:Ticantly affected, there
was 2 tendency for most of the treated females to celiver in the afternoon
of gestation day 22 or on the morning of gestation das 23. The majority of
females in the control group delivered on the morning of gestation day 22.
The biological significance of this *delayed delivery®, if any, for the

treated group is uncertain.
4.0 DISCUSSION AND CONCLUSICNS

Daily application of Lost Hills Light on the skin of pregnant rats during
gestation was shown to be maternaliy toxic at 500 and 2000 mg/kg/day and
developmentally toxic at 2000 mg/kg/day. Maternal effects included a
reduction in net maternal body weight gain and food consumption, a decrease
in thymus weight (Prenatal), and an increase in liver weight (Prenatal).
Red vaginal discharge was noted in females in the 2000 mg/kg/day Pre- and
Postnatal groups. The discharge was probably due %o increased in utero

death at this dose level.

0f the serum chemistry parameters that were adversaly affected,
triglycerides and A/G ratio may be a2 result of the large number of

resorptions observed in the 2000 mg/kg/day group. It has beer found that
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indiseonud.rod to be of biological significance.

“Adverss effects were also noted during the postnetal phase of this study.
;,Pup body weights were significantly lower at the 2000 mg/kg/dsy dose level.
" Pups from the treated group weighed less at the beginning (day 0) and end
'(d-y 4) of the postpartum period. A significant increase in the number of
stiliborn pups was noted for the treated group. Additionally, pup mortality
was higher for the treated group (11%) than for the control group (1%). The
results indicate that Lost Hills Light produced an adve. se effect on
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parturition, pup growth, and pup survival. A more extensive postnatal study
is currently being conducted (Study No. 64282) to more clearly define the

effects of Lost Hill Light on postnata! survival and development.

The adverse effects noted in this study were not unexpected. Toxicologic
evaluation of refinery streams, complex mixtures of hydrocarbons which

result from the processing of crude oil, also reveal comparable toxicity.
This study has shown that dermal application of Lost Hills Light resulted
in maternal toxicity at 500 and 2000 mg/kg/day and developmentali toxicity
at 2000 mg/kg/day. Similarly, neonatal growth and survival were adversely

affected following in utero exposure to the test material.

[It should be noted that due to the dispersing nature of the material and
the high dose at which it was apptied {2000 mg/kg/day), the material could
not be confined to the dorsai surface cf the animais. Although wcasures

were taken to minimize ingestion of the material, oral ingestion cannot be

precluded.]




