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Environmental Protection Agency j N T T
401 M Street, SW
Washington, D. C. 20460
Attn:  Section 8(e) Coordinator
(CAP Agreement)
Gentlemen:

Phillips Petroleum Company is submitting the enclosed sixty (60) reports (two boxes, numbered
1 and 2) of toxicological studies pursuant to catagory {I.B.2.b of the CAP Agreement 8ECAP-0075
Reports. Reports being submitted contain no confidential business information.

We are sending an additional five boxes (box numbers 3-7) of reports of studies that have,
previously, been submitted to the FYI coordinator of the. Off

the American Petroleum Institute (API). These are being prov

ice of Pollution Prevention and Toxics by

ided solely for the Agency’s convenience.
For questions concerning this correspondence, plese contact Fred Marashi at 91 8-661-8153.

Very truly yours,

O

Barbara J. Pric

Vice President
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wwrs) Phillips Petroleum Compan ° 56
’ P Contuins No B}

CAP Identification Number: SECAP-0075
Pursuant to Category: I1.B.2.b

Title of Study: 26 Week Inhalation Toxicity Study of Toluene in the Rat

Name of Chemical: Toluene

CAS#: 108-88-3

Summary: After 7 days of inhalation, exposure to 1710 pPpm, rats exhibited signs of central nervous

system depression (ataxia, body tremors, prostration).

Fiche # 1684

Contact:

Fred Marashi
Phillips Petroleum Company
13 D2 PB
Bartlesvilie, OK 74004
Phone: 918/661-8153
Fax: 918/661-5664
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PROJECT NO. 78-7234

A 26 WEEX INHALATION TOXICITY STUDY
OF TOLUENE IN THE RAT

Submitted to: American Petroleum Institute
Washington, D.C.

Attention: Dr. Charles Holdsworth

Date: May 23, 1980
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NOTLowE e UNSALATION TOXITIIY G THny ;
OF TOLUPNG N THE RAT i
:
ABSTRACT
A twanly-six week inhalation toxicity study was performed with ;

vapors of toluene. Groups of fifteen male and fitteen fenale
Sprague-Dawley rats were exposed six hours per day, vive days per weck for
twenty-six weeks with selected animals being removed following 8, 17, and !
26 weeks of exposure, and a two-ueek post-exposure recovery period. The
target concentrations had originally been set at 100 and 2,000 ppm of
toluene, however following the observation of acute toxic responses during
the second week of the study the high-level terget concentration war lowered
to 1,500 ppm for the remainder of the study. The cumulative mzan exposure
concentrations were 0, 100 and 1,481 ppm for Groups I, IV and v,
respectively.

There were no treatment-related deaths during ctne study. During !
Week 2 the rats in the high-level chamber showed signs of central nervous .
system depression which was considered to be an acute response to the 3
erposure. In addition to these signs, the only observations noted which !
may reflect treatment-related responses were increased incidences of d-y L2
rales and staining of the ano-genital fur in the high-level group relative . P*é
to the control group. o 3

Body weights for the high-level male rats were significantly higher L
than for the control rats during the latter part of the study. This was o
not considered to be a toxic response. No diffarences were found in the '
hematology parameters measured which were considered to be biologically
significant. The urinalysis results were unremarkable.

Glucose levels in the female rats decreased in a dose-related S
pattern from the control group to tke high-level group, however, all values
fell within normal limits. A dose-related elevation in serun glutamic
pyruvic transaminase levels was observed primarily in the female rats. The
absolute values for all animals, except one high-level male and one
high-level female rat, appeared to be within normal limits. The two animals
mentioned above had SGPT levels approximately 4 and 5 times the average of
their respective groups.

After termination of the exposure, all animals were submitted, live,
to the sponsor for subsequent neurological examination at Albert Einstein
College of Medicine.

P.O. Box 43 * Mettlers Road ¢ East Millstone, New Jersey 08873 + (201) 873-2550 « Telex: 844597 » Cable: BIO/OYN
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I. RICRR RN
This study, corducted for the American Petroleus Institute, wen
designed to dssess the inhalation taxicity of tolucne administered to rals
six hours per day, five days per weok for 26 weeks at target concentrations
of 100 and 1,500 par:s.per million {ppm). Three rats/sex/treated group,
five rats/sex/group, and four rats/sex/qroup were randomly withdrawn from
test on Weeks 9, 18, and 27, respectively, for neurohistopathological
examination, All remaining animals were submitted for exanination at
Week 29. Hematology, clinical chemistry, and urinalysis parameters were
evaluated in ten rats/sex/group after 13 weeks and in five/sex/group after
26 weeks of exposure.

I1. MATERIALS

A. Test Material: Toluene

Grade: Photrex

Supplier: J.T. Baker Chemical Company
Phillipsburg, New Jersey 08865

Dilutant: None

Description: Clear, colorless liguid

Date Received: 26 February, 1979

Label Information: Toluene (for UV Spectrophotometry)
‘Photrex' Reagent
Lot 745849

J.T. Baker Chemical Company
Phillipsburg, N.J. 08865

Amount Received: 48-1 qallon bottles
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N MATERIALS {Cont )
B. Test Animals: 92 rats {d5750x)
Strain: Sprague-Dawley
Supplier: Charles Piver Breeding Lahoratories
Wilmington, Massachusetts 01837
Date Received: 29 March, 1979
Age Upon Receipt: 35 days
Dates of Exposure: 16 April, 1979 - 12 October, 1979

Age at Initial Exposure: 53 days

Baseline Weight Mean Range
(Last weight prior to Males: ~ 285 258-§2!

exposure - grams): Female: 197 177-223 ;

I11.  METHODS 2
A. In-Life: §
Selection: More animals were purchased and equil- ..~£

ibrated than were required for the study. Animals considered unsuitable for » é

Study on the basis of pre-test physical examinations were eliminated prior
to initiation of exposure to the test substance. Animals were sorted into
groups on a random basis from those animals considered suitable for study

purposes using the procedure described in Appendix B (Methodology and Ref-

erences) .
Identification: Individually ear-tagged after selec-
tion.
Equilibration: 17 days

Iak
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N MTH)y (Contl)

A, In-Life {cont.)

Experimental Desinn:

Target Mumber of Animals!
Concen- [xposure Remaved for Neurological
Group tration TimeZ Exposed Lab Test Examination

Week 13 Week 26 Week 9 Week 18 Week 27 veek 29

13 None 6 hrs/day 30 20 10 0 10 8 ALS.A
(Chamder 5 days/week
Control) 26 weeks

IV 100 ppn 6 hrs/day 30 20 10 6 10 8 A.S.
S days/week
26 weeks

vS5 1500 ppm 6 hrs/day 30 20 10 6 10 8 A.S.
5 days/week
26 weeks

TOTALS: 90 60 30 12 30 24

INumber of animals equally divided male and female.
2Exp05ures were not run on the following holidays: Memorial Day, July Fourth,

Labor Day.
3This group served as a common control for Bio/dynamics projects 78-7233 and

78-7234,

4A.S. = A1 survivors.

5The target concentration was lowered from 2000 ppm to 1500 ppm beginning at
Test Day 11, at the request of the sponsor.

Husbandry: E

Housing: Individual in hung, stainless steel,
wire mesh cages.

Food: Standard laboratory pellet diet
(Purina® Laboratory Chow - 5001)
ad 1ibitum (out of chamber)

Water: Tap-city water (Elizabethtown Water Company) '
with automatic watering system K
ad libitum (out of chamber) '

Lights: 12 hours on, 12 hours off '
Exposed during 1ight period. .

Temperature: 62°F - 79°F ‘

BEST Ccopy AVAILABLE




BN MOTHOOS {(Cont )

A, tn-Life (cont.)

Test Material Administration:

The test material was placed in a gas washing bottle (890-milli-
liter for the low-level exposure, 1,000-milliliter for the high-level
exposure) which was suspended in a large Pyrex waterbath. The waterbath
temperature was maintained at 34° by a Cole-Parmer Magnetic Stirrer/Hotplate
with a temperature probe (Model 4812). Dry air was bubbled through the test
material and the resulting vapors passed through glass tubing (with minimal
Tygon tubing connections) into the entry portals of two one cubic meter
stainless steel and glass exposure chamters. The vapor-laden airstreams
were diluted with room air upon entering the chambers. Adjustments in the
exposure concentrations were achieved by altering the air flow rate through
the bubblers.

Chamber Operation:

The stainless steel and glass chambers in which the rats were
exposed had a total volume cf one cubic meter and an effective volume of
760 liters. They were operated dynamically at a flow rate of approximately
155-190 liters per minute with a mean value of 173 1iters per minute. This
flow rate provided for one air change every 5.8 minutes and a 99% equil-

ibrium time (tgg) of 26.7 minutes.

Atmospheric Sampling:

Three samples were drawn from each exposure chamber each day

UERING £ A0 A

B,

RPN
)

e el MY
TRTLY SR = T I

using a Wilks Instrument Company, Miran Long Pathlength Infrared Analyzer

Model IA. These samples were drawn at approximately the first, third, and

fifth hour of exposure. The concentration of the test material was

determined by comparing the adsorption of these samples to a calibration

curve prepared using the same instrumental settings.

R Y

-\'Q
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1. METHONS (Cont.)

A. In-Life (cont.)

Ay e s e

Animal Observaticons and Rody Weights:

The test animals were observed twice daily for mortality and

a full, recorded, physical assessment was recorded weckly. Individual body

weights were recorded weekly.

Laboratory Studies:

Number of Animals:

Week 13:
(9, 10 July, 1979)

Week 26:
(8 October, 1979)

Blood Collection:
Parameter Evaluated:
Hematology6
hemoglobin

hematocrit
erythrocyte count

leukocyte count (total and differential)

clotting time
Clinical Chemistryb

blood urea nitrogen

serun glutamic pyruvic transaminase IR

alkaline phosphatase
glucose

(Methodology and References -
Anpendix B)

10/sex/group f
5/spx/group g
3
Retrobulbar venous plexus B
=
. k]
.

AR

R 134
-
T

B S

«

6Rats were fasted overnight prior to orbital bleeding.

PN SUROTPN L
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I, METHDDS (Cont.)

Urinalysis: {Metrndoloqy and References -
A ondix B)
Number of Animals: ,
i
Week 13: 10/sex/group |
(14, 15 July, 1979) J
Week 26: 5/sex/group

(13 October, 1979)
Parameter Evaluated:
appearance

specific gravity
occult blood

pH
protein )
bilirubin : 3
ketones -
glucose 1
B. Disposition of Animals ,:i
Animals were randomly withdrawn from test and submitted to . _é%;
T
Albert Einstein College of Medicine for neurological evaluation according to ’ ";g ]
the following schedule: ;
Week 9: 3/sex/treatment aroup (Group IV arJ V) Q
K
Week 18: 5/sex/group (Groups I, [V, V) o
)
Week 27: 4/sex/qroup {Groups I, IV, V) E
Week 29: A1l survivors }
.
$
A
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111, METHODS (Cont.)

C. Dost Mortem

Gross Necropsy: Performed on all animals dying snonta-
neously or killed in extremis

Tissues Fixed: The following tissues were taken from
all animals dying spontaneously or killed in extremis for possible future

histopathological examination.

bone and bone marrow sciatic rerve
{costochondral junction) spinal cord (cervical and

kidneys (2) thoracic)

liver gro~, iesions

1ungs7 with mainstembronchi
lymph nodes {pulmonary and
mesenteric)

Fixative: 10% neutrai-buffered formalin
D. Statistical Analysis (Methodology and References -
Appendix B

Hematology and clinical chemistry parameters and body weights
were statistically analyzed. Mean values of all treatment groups were
compared to the control group at each time interval. Statistically
significant differences from the control are indicated in the mean tables.

tE. Storage of Raw Data

All original records, raw data, and the protocol will be main-

tained at Bio/dynamics archives.

7Lungs were inflated with formalin via trachea with an amount of formalin
approximately equal to 75% of the lung capacity.
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A. Chamber Concentraticn of the Jest Moateriag
{Curulative Lxposure Record - Tabhle 1, page 195 Calibration
Curves for the Miran 1A Anbient Air Apalyzer - Appendie A)

The target concentration for Group V was lowered from 2006 ppn
to 1500 ppr after the seventh exposure (4/24/79 - test day a) brcause the ;
animals began showing acute effects of the test material on Days 6 and 7.
The animals were not exposed the following day (4/25/79) so that the animals
could recover from these acute effects and to allow for recalibration of the
chamber at the new dose level. The Group V exposure was re-initiated on
4/26/79 and ran according to schedule for the remainder of the study. Rt

The rats in Group IV (low-level) and in Group V (high-level)
received exposure to cumulative mean concentrations of 10U parts per million

‘ppn) and 1481 ppm, respectively. These values are based on readings taken

RN & WIS TSN

using the Miran IA Ambient Air Analyzer.

Closed loop injections were performed during the course of the

o5

study to recheck the calibration curves. All data used to generate the

e

calibration curves is presented in Appendix A. These calibration checks 3>‘;” )

IR LA

were in agreement with the original curves.

FExposure Variations

On 5/17/79 at 9:15 AM, two liters of heptane was spilled in the

chamber room after the animals had been loaded into the chambers. The

.
%
Iy

ki

heptane was cleaned up with the flammable liquid spill kit, however, the
solvent odor did not clear for approximately 45 minutes. On 8/12/79 (a non-
exposure day), the power in 211 rooms was off from 4:17 ppm to 5:00 ppm.
The animals received 43 more minutes of light and 43 minutes less dark on

that day. The light schedule was properly adjusted by the next morning.
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B. Physiral Nhaervations
{Summary of fhystcael DObservationg - Tablo 2, nuge 23)

The Groun [ rats (control) exhibited scattered ohservations of
dry rales, dried material around the cyes, nasal area, and/or back, red end
mucoid nasal discharge, excessive lacrimation, hair loss, open sores,
scabbing, and a swollen ear lobe during the 28 weekly observations.

The Group IV (low-level) rats exhibited the same signs as did
the control rats (except excessive lacrimation, hair loss, open sores,
scabbing, and a swollen ear lobe) and in addition, yellow staining of the
ano-genital fur, exophthalmia. and a damaged tail. These observations were
generally scattered and do not represent a treatment effect when compared
to the control.

The Group V (high-level) rats exhibited the same signs as did
the control (except a swollen ear lobe) and in addition, yellow staining of
the ano-genital fur and a single observation of soft stool. The incidence
of dry rales and yellow staining of the ano-genital fur was higher than that
observed in the control during the 28 weekly observations.

Additional observations were recorded on 4/23/79 through 4/26/79

for Group V (test days 8-11). 0n 4/23/78, 4/24/79, and 4/26/79, in-chamber

observations were recorded. Also on 4/24/79, the rats were observed upon
removal from the chamber after the six-hour exposure. On 4/25/79 (animals

not exposed due to lowering of target chamber concentration), the animals

were observed individually in the morning.

On Monday 4/23/79 (test day 8, exposure aumber 6), most rats ; .
exhibited excessive salivation, excessive lacrimation, rapid breathing, .

increased activity, and 1imb ataxia during the exposure. The mean chamber

BEST COPY AVAILABLE




v, RESULTS AND DISCUSSIY (Fone,)

B. Physical Dhservations fcnnt.)

concentratior for this day was 1760 ;e On Tuesday 4/24/79 (test day 9,
exposure nunher 7) most animals exhibited excessive lacrimation, excessive
salivation, rapid shallow breathing, and body tremors; all animals exhibited
increased activity and uncoordination in limb movements; and two rats were
prostrate in the chamber. Upon removal from the chamber dry rales (12 of
30), excessive salivation (14 of 30), chromodacryorrhea {2 of 30), red nasal
discharge (2 of 30), excessive lacrimation (3 of 30), mucoid nasal discharge
(4 of 30}, and yellow staining of the ano-genital fur, hair loss, dried
material on the leg, and labored breathing {1 of 30, each) were noted. The
mean chamber concentration on this day was 1710 ppn.

On these two days, the rats exhibited signs of central nervous
system depression (ataxia, body tremors, prostration). The rats were not
exposed on Wednesday 4/25/79 to allow for recovery from these acute effects.
On the morning of 4/25/79, the rats exhibited dry rales (14 of 30),
excessive salivation (1 of 30), hair loss {4 of 30), dried material on the
leq (1 of 30), and matted fur (1 of 30). The sponsor requested the target
concentration be lowered from 2000 ppm to 1500 ppm and exposure be re-
initiated the following day.

On Thursday 4/26/79 (test day 11, exposure number 8) in-chamber
observations included excessive lacrimation, excessive salivation and
labored breathing in some rats and uncoordination in l1imb movements in all
rats. The mean concentration for this day was 1370 ppm. The signs of
central nervous system depression did not appear to be present in the rats

during the exposure at the lower target concentration.
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. Body werghte amd Worgh! a0

(Feas Values < TabTo o, raaw 0, Indyidng) Vaiaes -

Appendiy 0)

The medn body weights in the foenales 1o Groups IV {Tow-leved)
and V (high-Tlevel) were comparable to the Group [ (control) mean body
weights throughout the duration of the study. The Group IV body weights
were significantly decreased (p<0.05) compared to the control during Week 2
in the males. During Weeks 18, 21, 22, £3, and 27, the mean male body
weights in Group V were significantly increased (p<0.05) compared to the
control and during Week 28, the mean male body weight in this group was
significantly increased (p<0.01) compared to the control; these weight
increases were linearly related to the dose levels. The weight decrease in
the Group IV males during Week 2 and the weight increases in the Group V
males during Weeks 18, 21, 22, 23, 27 and 28 did not appear to represent a
significant treatment-related effect.

D. Hematology

(Mean Values - Table 4, page 30; Individual Values -
Appendix E)

The mean hematology values for the Group IV {low-level) and
Group V (high-level) males during Weeks 13 and 26 were comparable to the
control {Group !). During Week 13 in the Group V females the mean
hemoglobin and hematocrit values were significantly increased (p<0.05)
compared to the control and linearly related to the dose levels, but not to
a degree considered to be biologically significant. During Week 26, the
mean clotting time in the Group 1V females was significantly decreased
(p<0.05) compared to the control. All other parameters were within normal

biological 1imits and were unremarkable.
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V. RESUUTS AND DISCUSKINY (fant ]

f. Clinical Chemistry
[(Mean Values - 1able 5, paqe 32, Individual Values -
Anpendix F)

The mean serum qlutamic pyruvic transaminase value in the Group [Y
(Tow-level) females durina Week 26 was sianificantly (p<0.01) increased com-
pared to the contral. The males during Week 26 did not show the same effect
in serum qlutamic pyruvic transaminase values as did the females. Nuring Week
26, the mean glucose value in the Group V (high-level) fenales was siqgnificant-
ly decreased (r<N.01) compared to the control and was linearly related to the
dose levels. The males showed the same pattern as the females of decreasing
alucose values during Week 26 though no statisticantly siqnificant differences
occurred; this decreasing pattern was also present in the males and females at ) é
Week 13 (though no statiscally significant differences occurred). All other
clinical chemistry parameters compared well with the control and were within
normal biological limits. B

In Group [V, male no. 401 and female no. 456 had serum glu.amic :
pyruvic transaminase values at Week 26 that were approximately 4 times and 5

times, respectively, that of the average for the rest of the group. This

parameter was reevaluated in both animals in the event of a possible error,
but the original values were confirmed. Since these values are not re- - ;
presentative of the rest of the group, they were not included in the v
calculation of the mean.

The glucose levels observed at Week 26 were all within normal

1imits and the differences do not appear to be hiologically significant. The ' £§

elevation in serum qlutamic transaminase levels especially in the female rats
may be a response to the exposure, with the exception of the two animals
discussed above, however, these elevations are not considered to be signif-

icantly above normal levels.

o mm—
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[V, RESHLTS AND DISTHSSION {fant.)

F. Hrinalysis

{Tndividual Values - Appendix G)

Mild proteinuria was ohserved in all qroups at Weeks 13 and 26,
Proteinuria was most often seen in the Group V (high-level) males at Week 13
(throuah unremarkable in the Groun V females at Week 13), and in the Group IV
(Tow-level) females at Week 26 (though unremarkable in the Group IV males at
Week 26). The specific qravity values in all qroups were qenerally higher than
those normally observed, but this is attributed to sample evaporation. Ketones
were observed in one of the Group IV females durinqg Week 26. None of these

findings appear to be related to treatment.
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George M. Rusch, Ph.D. Date
Director, Inhalation Technology
William E. Rinehart, Sc.D. Date

Vice President, Science
Participating Senior Staff Personnel:

Jeffrey W. Thackara, B.S., Manager, Inhalation Toxicology
Cathy A. Hoffman, B.A., Supervisor, Inhalation

Mary R. Melcon. B.S., Technician-in-Charge

John P. Kovach, B.S., M.T. {A.S.C.P.), Supervisor, Clinical
Howard E. Blatt, D.V.M.,, Manager, Veterinary Services
Sandra J. Duckworth, B.A., Study Monitor, Inhalation
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OF TOLUENE IN THE RAT < § ;v"c?v
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CURCCATIVE EXPUTURE CONCERTRATICH?

CRLUP 1V (0L ppo)

TRILY TEILY DALY TOTAL TOTRT IKT
TEST EXPO EXPO EXPO CONC EXPO CONC MEAN

DATE DAY oM CURC HRS HRS AARS HRS TUNC
4/ 16779 1 : ! 5.0 qJE 5.0 TUe tEt ,
4/17/79 2 2 100 6.0 600 12.0 1008 gu ;
4718779 3 E} 102 €.0 6712 1.0 YR g0 k
4/19/79 4 4 100 6.0 600 24.0 2220 93 i
4/20/79 5 5 95 6.0 570 30.0 2790 g3 i
4s/22/79 8 6 102 6.0 612 6.0 3402 95 o
4/28/7G 9 7 93 .0 553 0.0 B 1R, PA :
4/25/79 10 8 93 6.0 558 48.0 4518 gl
4/26/79 ] ] 8¢ 6.0 52E 5.0 STU6 93
4/27/79 12 10 34 6.0 504 60.0 5550 | 93
4/30/7% 15 11 30 6.0 50D 6.0 5090 g2
5/31/7¢9 16 12 g6 5.0 516 72.0 6606 92
5/72/79 17 1 10 5.0 b1 Tc.0 NPAR, g3
£/2/79 18 14 109 6.0 654 84.0 7872 qy
§5/4/79 19 7 T44 6.0 cod g0.0 37120 g7
/7779 22 16 107 5.0 £42 96.0 9378 g
5/E/79 23 17 109 v.0 90 02,0 §9T7c o
5/9/79 24 18 97 6.0 582 108.0 10560 g
5/10/79 25 i9 173 5.0 ¥R T78.0 T3¢ 1°32]
5/13/79 26 20 96 6.0 576 120.0 11814 g
c7i4/7% 29 271 102 B0 612 T25.0 T2UZH 99 o
5/15/79 30 22 96 6.0 576 132.0 13902 Q99 e
5716779 kX 23 g6 6.0 570 130.0 TI57C g3 .
5/17/79 32 24 gu 6.0 564 144.0 14142 98 o
SYARTAL) 73 z5 aT 5.0 L TS0 TOE22 a7 by
5/21/79 36 26 105 6.0 €30 156.0 18252 98 !
5722773 3T 27 TTT 5.0 1339 T62.0 T5U9TE TS
5/23/79 38 28 99 6.0 594 168.0 1€512 g3
5724779 kL) 239 g¢ 6.0 5Co 7o 0 T7T00 g
5/25/79 40 an 39 6.0 594 180.0 17694 98
5725779 Jh 1 18] 5.0 547 T€0.0 238 T
5/30/79 us5 32 98 6.0 588 162.0 18822 g8
5731719 1) 33 10T 5.7 3819) 1980 TS e
671779 47 34 T 6.0 666 204.0 20094 99 b
78779 1) 35 g7 50 511 2100 o650 o8- 4
TTCCHTINUED== f

350e Methodology and References (Appendix B) for the calculation of the Integrated

Mean Concentration.
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TABLE 1 (Cont.) &
42— WEEH Iﬁﬂﬁ%ﬁ?imﬁ Tgffet%% SEH Y- ol <5.
OF TCLUENE IN THE RAT Q5$P~$§y )
O
- . o w o aed OQ\" s
CUMTEATIVE - CAPLIUNE AT OR A B SN P OURT :
CRCUT IV (IO PR ;
URILT DRicT 19219974 TULTAL TULAL PRLA i
TEST EXPO EXPO EXPO CCNC EXPO CCNC MEAN |
DALl DRI WON CONUL 138385 Hoo Ao HHS cUn L i
575719 5T ELi) T3 5.7 IZRE) 26,0 AT 237
5/6/79 52 27 107 €£.0 gu2 222.0 21900 59
L YATNL] 53 IC TJ9 t.0 ©50 c2e.l 225 Ty
6/8/79 5y 24 119 6.0 714 234.0 23268 99
YASNAL] 5T ey 071 6.0 GOB LRI 2IETY o X
€/12/79 58 41 9y 6.0 56U 246.0 24423 90
&7 13779 59 T2 TS 5.0 530 7520 TS5 o
6/14/79 60 43 96 6.0 576 258.0 256U4 95
6, 15779 61 0L 17 6.0 702 264.0 26206 100
6/18/79 6u 45 109 6.0 654 270.0 27000 - 100
6719779 6e 4% a8 6.0 538 276.0 27588 100 .
£/723/79 66 u7 100 6.0 600 282.0 28188 100 : :
6721713 &7 0g a7 6.0 TE2 288.0 28770 o0 4
€/22/79 68 49 90 6.0 540 294.0 29310 100 :
6725779 T 50 T4 5.0 5004 Th0.0 20E 14 “F]
£/2€/79 72 51 36 6.0 516 206.0 20230 95 '
6727779 73 g2 38 6.0 B8 372.0 INGTE 53 :
6/28/79 74 53 92 6.0 552 318.0 31470 99 3
5726779 75 54 T07 5.0 XY 324.0 2772 39 E
7/2/79 78 55 91 6.0 S46 320.0 312658 99 %
775719 79 g T34 5.0 bod 736.0 37062 53 o
7/5/79 g1 57 102 6.0 612 342.0 23894 99
T7/6776 g2 cg 35 5.0 576 GE.0 ILLR0 56
7/9/79 &s 59 139 6.0 8324 54,0 25298 100 -
T/10/719 th 60 10 5.0 it 260.0 5016 50 ’
7/11/79 7 61 143 6.0 8esg 366.0 28904 101
7712779 EE 62 T:d 5.0 504 372.0 37608 . SR
7/13/79 89. 63 93 6.0 558 378.0C 20166 101 |
ELYAE 92 s 50 5.0 ) EEAD) TE€76E T
7/11/79 a3 65 100 5.0 609 290.0 29366 101
7715779 g% 1) 50 £.C ) ICE.T TG560 TO7
7/19/79 95 67 97 6.0 582 402.0 40548 101
1720779 2]4) [+ HisIy) 5.0 500 oTo8.J TTTEE T
7/23/79 g9 69 101 6.0 £06 414.0 41754 101 l
772477139 o0 L) 7 5.0 TEY U200 T273E T3 i
§ .
i )
T T--CCWTINUED-< :

35ee Methodology and References (Appendix B) for the calculation of the Integrated
Mean Concentration.
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TABLE 1 (Cont.)
. 75 miiK IGHALATICK [CXITITY  JUY
XA, CF TCLUENE IN THE RAT
O 5 T T
s .
VdQ‘ CUPULATIVE EXPUSURLEL CUNCENTRAGIUNT -
GCRCOY IV (CT EpOT
UrRlLd CRILY UAIlLY TULVAL iJial Tl
TEST EXPO EXPO EXPO CONC EXPO CONC MEAN
DATE DAY NTH CORT HRS HRS HRS FRS TCnC
7/25/79 101 T 102 5.0 R T6. T Togne o
7/26/79 102 72 93 6.0 558 422.0 43506 101
7/27/179 102 73 9% 6.0 T8 138.0 Lgigslop) T
7/32/79 106 74 89 6.0 5734 Buy,Q 44628 101
T/31/79 107 75 102 5.0 (% ¥] 4530.0 15240 YO
e/1/79 108 76 118 6.0 708 456.0 ysqug 101
8/2/79 109 71 172 6.0 67 T52.0 TH69 |9
$/3/79 110 78 90 6.0 540 468.0 47160 101
B/6/79 113 79 105 5.0 630 a74.0 7750 10
E/7/79 114 g9 90 6.0 540 480.0 48330 .- 101
8/8/79 115 g1 51 6.0 LEd 0gs.0 05870 T
8/6/79 116 £2 109 6.0 654 492.0 4gu7c 101
2/13779 137 53 1715 6.0 B50 7g9c .1 SOTEU T
2/13/79 120 g4 105 6.0 630 504.0 50790 101
27747769 121 g5 €8 5.0 478 515.0 51158 3T
2715776 122 g6 95 6.9 570 516.0 51768 109
¢/167179 123 e7 102 6.0 512 522.0 5270 To0
8/11/79 124 28 97 6.0 582 528.0 52962 100
/20779 127 89 85 6.0 570 534.0 53532 TO0
€/721/79 128 99 99 6.0 540 S49.0 54072 100
£722/779 129 G1 g5 6.0 570 5U5.0 Ea642 T30
8723779 130 92 99 6.0 594 552.0 55226 100
B/724776 37 g% 07 b.7 X0 558.0 5587¢C 10
2/27/179 124 oy 103 £.0 618 564.0 56496 103
c/72c/7¢8 T35 55 G8 B.1J 558 5TO. 0 57034 T
8729779 136 96 100 6.0 600 576.0 ST6E4 100
730773 3T g7 TUS 5.0 554 58270 SEITC T
£/72321/79 128 93 106 6.0 636 588.0 58974 1090
§74779 182 59 122 8.0 79¢ 5980 SYTE0 T
9/5/79 143 100 95 6.0 5790 600.0 60236 101
J75775 TRQ YO z 5.0 52¢ 1195 BUEET T
9/7/79 145 102 g9 6.0 - 594 612.0 61458 100
VADYAL TUg 103 g7 5.0 502 REIY YR T
/11779 149 104 84 6.0 504 624.0 62544 100
S772779 150 105 53 6.0 558 5300 53702 ™0
—--CUNTIRGED=-=

35ee Methodology and References (Appendix B) for the calculation of the Integrated
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é?'s'}' AR E—WEEF TABhigméggnEfe),cm% STy
LR \g’ CF TCLUENE IN THE RAT
SR
°) o S o e et A B Pt
COM A T I Y E AP O UR T OO CE N TR T ITUN
—eRetP ety
DAILY RITY TRy .Y TOTARL TOTAEL INT
TEST EXPO EXPO EXPO CONC EXPO CONC MELN
URILL Ul NUHM LUND 132385} ono HEHOS 139385Y LUNUL
J737TS TS TCE I5 0 STT 660 A4 aon
Q/14/79 152 107 105 6.0 630 fu2.0 64302 100
g7TT7TS TS TSS T 5.0 52T L) BUYTE TOT
5/18/79 156 109 128 6.0 768 654.0 65694 100
5719773 TS 10 95 - 6.0 5OY 6600 BECES T
9/23/79 158 111 91 6.0 S4g 665.0 668134 100
Y rAPAL] TS T2 P 5.0 T2 572.0 5TRUG T
g/24/79 162 113 106 6.0 636 673.0 68082 100
725778 763 TTH o8 5.0 527 5300 58706 O
9/26/79 164 1158 103 6.0 618 690.0 69324 - 100
9/27/79 165 116 100 5.0 600 596.0 59924 190
5/28/79 166 17 g7 6.0 582 702.0 70506 100
10/1/79 109 118 ¢l 5.0 111 700.0 70992 T
10/2/779 170 119 123 6.0 738 T14.0 71730 100
1873779 771 720 790 £.0 6500 720.0 72330 799
1M0/8/79 172 121 100 6.0 600 726.0 72929 100
i9/5/79 172 122 95 £.0 570 722.0 73500 100
10/8/79 176 122 74 £.0 yuy 738.0 72944 109
10/9/79 177 124 107 6.0 ou2 744.0 745560 100
10/730/79 178 125 79 6.0. 474 750.0 75069 100
0711779 179 126 E1 6.0 4cH 756.0 755456 150
10/12/79 189 127 107 6.9 642 762.0 76188 100
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TABLE 1 (Cont.)
A 26 WEEK INHALATTCN TCYICITY STULY

A} OF TCLUENE IN THE RAT
Ke) e-s? —
c ? CUMULATIVE EYPCSURE COUNCEMTRATION®
GROUP Y (=500 opo)
DATLY DATLY DATLY TOTAL TOTAL INT |
TEST EXPO EXPO EXPO CONC EXPO CONC MEAN

DATE DAY MIIM CONC HRES HRS. HRS HRS CONC
ULIELTD b 1 1990 £ 0 11Qh9 £.0 11940 149C
4/17/79 2 2 2020 6.0 12120 12.0 24060 2005
A SN Aedo) 2 2 18720 5.0 11220 1£ 0 3:39{1 1060 v
L/19/79 y y 1890 6.0 11340 24.0 46620 1943 l
N L0 LTS 5 5 21810 60 108 €0 20,0 57480 1916 :
4722779 g 6 1760 £.0 10560 36.0 68040 1890
T 2o STW dodla] a ed 1710 e 10260 nz. 0 "'Q:{:J\ LR
4/26/79 11 g 1370 6.0 ga220 48.0 265290 18032
TWELNLE 12 5 +235— £-+5 7985 5L QUEDS 1755
L/70/79 15 19 1520 6.0 9120 60.0 103620 . 1727
WL 16 L] 1405 £~D Qr}nn_’ —£6-+05 112:5{;\ 1305
5/2/79 17 2 1470 6.0 gezo 72.0 121380 1686
422G +8 2 1505 £ G5, 35 $35220 1628
5/4/79 19 14 1520 6.0 9120 8u.0 1400“0 1667
SHFHTG 22 +5 473 &3 2228 330 12265 +£54
5/28/79 23 16 1620 €.0 97290 95.0 1585€&0 1652
S+4L+79 s T 25 &5 L4525 1525 167135 1625
5/10/79 25 18 1660 6.0 9950 10€.0 177060 1629
Lo ls 3 [0, -~ 1.5 1run Ll o B 14 O 12008300 LN BN
27 T 17 0 & LI - ~ e o polf B g T 0V e HER AT A LR A
5/14/79 29 20 15“0 5.0 g24n 1235.0 1953“0 1630
SH-5HF3 33 24 1456 40 L35 4265 253045 60
5/16/79 31 22 1260 6.2 7560 13¢.0 211500 1602
EI"{'[PII';A 32 3: 1,|9n . Qr)lnn 1'33_0 220440 15_937_
5/18/79 32 24 1280 6.0 7680 1445.0 228120 1584
S AP ATS 26 25 923 &5 CcE23 155 2340853 e
5/22/79 31 26 1560 6.0 9260 156.0 203260 156
bl s B ) 1-'n 22 ~Ney “pos &0 22N LI s B o ¥ (ot adke Mo Wilel L& ol ol ol
JIL_, T o~ T M e 4 o7 o o L)|7“'J T
5/24/79 3 28 1310 6.0 7860 168.0 259800 1546
EAREATG ug 25 sn2g £~+C eaorn 128 0 2632805 LB ~S1k)
5/29/79 Ly 30 1209 £.0 7800 180.0 276180 1524 g
SA25ARS 45 34 S5F5 65 S425 1360 225655 1528 | TR
5/31/79 46 32 1420 6.0 £520 192.¢ 294120 1522 :
T WEWL 3o\ 47 33 LWTN ! 60 £610 21580 202765 1520 "
6/4/79 50 34 1440 6.0 8640 204.0 311&00 1526
£45/70 1 25 1L50 5.0 2700 2100 220300 1524

CONTINUED B
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TABLE 1 (Cont.)
o oap veorp TNBALATION ~CYICITY STUDRY

OF TOLUENE IN THE RAT

CUMULATIVE -XPOSURE CONCENTRATIONZ e

CcRAUP Y (3500 ppml
> PP

. DAILY DAILY DAILY TOTAL TOTAL . INT
TEST  EXPO EXPO EXPO CONC EXPO CONC MEAN
DATE DAY N1 CONC HRS HRS HRS HRS CONC
JATANL T 52 2 453 £.C £700 2160 222800 1522
6/7/79 53 37 1490 6.0 8ouo 222.0 337749 1521 ;
£-ARATG i 22 156D 5.0 g260 228.0 3471480 1522 .
6/11/79 51 39 1430 6.0 £580 234.0 3556€0 1520 :
44124720 5¢ Tl 1280 6.0 £280 200 263960 1517 y
£/13/79 59 41 1590 6.0 gguo  246.0 272900 1516 4 3
IR B L] £3 L2 blirLetal £.0 o200 2520 :-‘91?).10 16542 i
£/15/79 61 43 1639 6.0 9780 258.0 391020 1516 B
£ 433479 64 B 1235 £~5 2860 2640 398880 1811
6/16/79 65 45 1390 6.0 8340 270.0 407220 1508 :
EA23HT3 &E 45 438 -0 3450 2760 115520 L
6€/21/78 67 47 1240 6.0 Tul0 282.0 423069 1500 [
EA2RATS £2 LE 425 £5 £580. 2588 L21£40 1n9g -t
6/25/79 71 43 1410 6.0 8460 294.0 440100 1497 |-
—-——5/2E6ATS 72 £5 LSS E~5 3759 2000 LRELSQ0 1uge |- )
€/27/75 73 51 1470 6.0 £€20 206.0 457629 15395 v
_ 6/-23AFS I 52 16D 5.5 2T ED 2120 NERIEQ 1498 ¢+ 4
6/29/79 75 53 15E9 6.0 480 318.0 475860 14396 ‘
A 72 e 28 £~ $6-25 2240 LELZER et D
T/2/76 79 55 1550 6.0 9320 330.90 4936E90 1456 !
. FARARS £ 5£ 1n35 6.0 8889 225.0 502560 1LGs | :
7/6/19 g2 57 1520 6.0 9120 342.0 511680 1496 }
—— 349425 25 - 1633 6.0 gELC IuL .0 52128C 1498 P
T/30/79 £6 59 1699 6.0 3949 354.0 520220 1498 :
WA R Wi ekod £5 2645 £.G 856D LoD 520220 1520 PR
7/32/79 g8 61 158 6.0 GUED 366.0 549360 1501 2
EFIEVLY> 29- ) 1250 £.0 1800 272.0 5E71£0 1488 D
7/16/79 92 63 1462 6.9 8880 378.0 566040 1497
7437479 ol U 1LsC £.C 2700 2240 574740 1407
7/18/79 9u 65 1479 6.0 ge29 290.3 583560 1496
T L5435 oL ££ 17200 £.C 10200 2946.0 593740 1599 |
/25719 96 67 1430 6.0 €560 402.0 602340 1498
T L3 I 93 £8 1230 £.0 8949 4nR .0 611280 1408
7/24/79 1290 69 1520 6.0 9180 414.0 6204690 1499
7125438 101 70 1840 £.Q RE4O 420.0 £26100 1468

COoVTINLED

25ee Methodology and

References (Appendix 8) for the calculation of the Integrated

Mean Concentration.




-21-

TABLE 1 (Cont.)
A 2R WEEX TNBALATICH

TCYICITY

CF

TCLUENE IN THE RAT

CUMULATIVE EXPCSUSE CONCENTRATICNY

GRCUP Y (1800 ppn)

DATLY DATLY DATLY TOTAL THT.

TEST  EXPO EXPO EXPOC CONC CONC MEAN

DATE DAY NIIM CONC HRS HRS HRS cone
TLE LTS 102 71 1532 £.0 SULC Q ﬂ‘_:*DE’J(\ b GRS
77277179 103 72 1520 6.0 9120 0 647700 149G
e Ar bW e de 1CE 72 12890 5.5 ;J'_u_m S E5E0U0 '1170
7/31/79 107 74 1560 6.0 9360 0 665400 1499
CWEWLL, 108 75 1520 65 9120 5 674520 1150
8s2/79 109 76 1400 6.0 84909 Q 682920 1uee
§A42475 135 eded 1223 - 7025 3 605815 1u08
E/6/79 113 g 1610 6.0 9660 .0 700500 1497
EATATS 34 75 1535 b5 5120, 5 155635 1452
8/8/79 115 83 1210 6.0 7260 .C 716940 1464
34GALTO 216 £2 LE1BI¥e £ O 2640 ol 725580 4Q2
&£/10/79 17 g2 1490 6.0 E9u9 Q 734520 IEPK
o s 20— S5 450 £EG &=L o U223 Sl
8/14/79 121 gu i510 6.0 3060 .0 752280 LK
EAEA7E 22 £5 1235 &8 53£5 5 TEILED 403
$/716/79 123 26 1490 5.0 3949 .0 7704920 s
SATFATE 2k 87 15256 £ 125 5 FL625 s
£/29/79 127 88 1390 6.0 g340 .0 767860 1492
Ay ~a g -2 [N LI R B ol =220 YR o e oI RoErEat LETR W]
T et1717 M “% 3 - T - T &= 7 e Ty - - T (e
8722779 129 90 1589 6.0 9480 540.90 8OU42EG 1885
#2379 +35 ~G 1225 65 £285 SL6-5 812645 1453
8724/79 131 92 1850 6.0 8700 552.0 g21340 1488
2ARTATG 34 93 1565 &5 2245 5580 £20755 30
§/2E/7¢ 135 94 1500 6.0 9300 564.0 £29709 1489
SASGAFS +=6 oL *Lds &5 £824 5354 £LESES LLea
€/30/79 137 g4 1529 6.0 9182 576.0 8577£9 14E%
B2 128 o 1524 £—-5 G555 5825 §£6755 SRR
274/79 42 98 1579 6.0 g429 0 76180 14990
s 5430 1442 ;o 1550 £.0 G250 sl 28l 1nQ1
L6779 144 100 13290 6.9 7980 0 892UED 1489
WM Ld! 45 154 1425 £.5 £525 5 a51clg 1ul
€/10/79 148 102 1220 6.0 7920 0 959909 14E7
WAL LI 140 302 LiNasl F o\ gnpg fol 0182004 LBIBAES
9/12/79 150 104 1440 6.0 g6un 0 926940 1ugs
0412428 +5-3 105 1Ues £E~GC 8838 0.0 025820 2425

laYat Lok 40
ey T

3see Methodology and References (Appendix B) for the calculation

of the Integrated

Mean Concentration.
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TABLE 1 (Cont.) <&
A—25-WEEE INHALATION TIXICITY CSTURY ‘Aﬂ3<§i“t7 S
OF TOLUENE IN TEHE RAT , \‘ & ¥
L <\
SRS M v e s Wk
: CUMULATIVE EYPOSURE CONCENTRATICH A [ _
X
o 2ok s ) - b
= GROU2 VW (1500 ponm)
- .. I . -
i U DAILY U DATILY DAILY TOTAL TOTAL . IuT.
TEST EXPO L, EXPO- . EXPO CONC EXPO CONC HMEAN
DATE DAY NUM _CONC HBS HRS HRS HRS core
9/12/?é 152 156 ‘459 6.5 £7560 £2£6.0 QU5 tult
9/17/79 155 107 : 154G 6.0 gau9 6u2.0 652¢C20 Tieh
9]118;?1; 355 108 15040 60 QU0 £UE D QEICEC 1unL
9/18/79 187 109 1440 . 6.0 goUn 65,0 971720 i
SWET: WL 158 LT, 1550 £-.0 62090 AN _C 621000 1L27
9/21/79 159 111 1570 6.0 guzn £66.0 9c0420 tuly
GADUATG 162 112 1540 5.0 Q240 L72.0 QQaLLl 1’
9/25/79 163 113 150 . 6.0 8700 678.0 1008260 1487
9_’126’179 164 3-H 1576 60 9u29 65430 103173788 14zz
9/27/19 165 7. 115 . 1480 .. 6.0 88¢€n 630.0 102€6ED g2
WL W1 TS 166 116 1480 —6-0 8760 £QE 0O 1026120 Tuzz
10/1/79 169 117 1340 6.0 gouo 702.0 1CLTURD 14l
$0424F9 176 132 +670-—F6~0 15520 75£-0 105 2hC .
10/3/79 171 119 1530 6.0 91869 714.9 1062610 RN
+OANATD 2 1+ 60 65 £76D 7235 1573823 el
10/5/79 173 121 1460 6.0 2769 726.0 10851875 el
1648479 176 122 1320 6.0 2920 7i2.0 1022L8 1LZE
10/9/79 . 177 123 -, 1520 6.0 gi29 728.0 10672290 1eg7
HAAHG 178 24 —3330 60 7935 FLU_C 1108238 Llg
10/11/79 179 125 990 | 6.0 5943 750.0 1111140 1ef2
ELVILVLIE 138 126 130 6.0 £52¢2 75E.C 1119720 t4f

3see Methodology énd

the Intecrated

Mean Concentration.

e,
P
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-30- 78-7234

Table 4

A 26 Week Inhatation Toxicity Study
of Toluene in the Rat

Mean Hematology Values!

HE SN PP k. e o by M . RS e

Males
Group HGB HCT RBC CLOT X WBL
ppm o1 % ;Bs/mm3 min ?637;;F
Week 13
A- A- A- A- A-
I Mean 15.6 51 8.41 2.9 9.3
0 S.E. 0.3 1 0.20 0.3 0.6
N 8 10 8 10 8
v Mean 15.4 51 8.08 2.8 8.8
100 S.E. 0.3 1 0.13 0.5 0.5
N 9 10 9 10 9
v Me an 14.7 50 8.09 2.6 9.1
1500 S.E. 0.3 1 0.16 0.4 0.6
N 10 10 10 10 10
Week 26
A+* A- A- A- A-
1 Mean 16.7 S 7.73 3.5 11.8
0 S.E. 0.2 ] 0.21 0.5 1.5
N 5 5 5 5 5
I8 Mean 17.3 50 7.90 3.8 10.2
100 S.E. 0.2 0 0.17 0.5 0.7
N 5 5 5 5 5
) Me an 16.6 47 7.72 3.2 11.5
1500 S.t. 0.2 1 0.21 0.4 0.9
N 5 5 5 5 5

TWhen N (number of animalz) was less than that specified in the Experi-
mental Design (see page 3), one or more samples were not available for
analysis (see Appendix E).
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Table 4 (cont.)
A 26 Week [nhalation Toxicity Study
of Toluene in the Rat

Mean Hematology Values!

Females
Group HGB HCT RBC CLOT X WBC
ppm oy 4 % 105/rrm3 min lO‘s/m;3
Week 13
A+l a4l A- A- A-
1 Mean 15.4 45 7.26 2.6 9.1
0 S.t 0.2 | 0.11 0.4 0.3
N 8 7 8 10 8
v Mean 15.6 a7 7.36 2.3 9.1
100 S.E. 0.2 1 0.07 0.4 0.4
N 10 10 10 10 10
v Mean 16.2* 49* 7.60 2.8 9.2
1500 S.E. 0.1 0 0.16 0.5 0.6
N 10 g 10 10 10
Week 26
A- A- A- A+ A-
I Mean 14.9 44 7.25 3.3 8.3
0 S.E. 0.1 1 0.11 0.6 0.6
N 5 5 5 5 5
v Mean 15.1 46 6.99 1.3* 6.7
100 S.E. 0.5 1 0.22 0.2 0.8
N 3 4 3 5 3
v Mean 15.2 45 7.10 3.4 8.6
1500 S.E. 0.3 0 0.19 0.6 1.3
N 5 4 5 5 5

TWhen N (number of animals) was less than that specified in the Experi-
mental Design (see page 3), one or more samples were not available for
analysis (see Appendix E).
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Table 5
A 26 Wecek Inhalation Toxicity Study
of Toluene in the Rat

Mean Clinical Chemistry values!

Males
Group SGPT ALK PHOS BUN _GLy
ppm U (Y mg/d] myg/d}
Week 13
K- A- A- A-
I Mean 19 93 15.6 HE)
0 S.E. 2 4 0.5 3
N 10 10 10 0
v Mean 22 110 16.5 130
100 S.E. 3 9 0.6 9
N 10 10 10 10
v Mean 17 96 15.6 114
1500 S.E. 1 5 0.3 7
N 10 10 10 10
Week 26
A- A- A+* A-
I Mean 23 92 16.7 142
0 S.E. 3 3 .7 7
N 5 5 5 5
v Mean 22 90 18.3 127
100 S.E 3 5 0.5 7
N 4 5 5 5
v Mean 19 84 14.9 126
1500 S.E. 3 10 0.7 8
N 5 5 5 5

TWhen N (number of animals) was less than that specified in the Experi-
menta) Design (see page 3), one or more samples were not available for

analysis {see Appendix F).
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-33- 78-7234
Table 5 (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Mean Clinical Chemistry values!
Females
Group SGPT ALK PHOS BUN GLY
ppm v U mg/d} mg/d1
Week 13
K- A- A- A-
1 Mean 14 40 15.9 123
0 S.E. 2 5 0.8 3
N 10 10 10 10
v Mean 13 33 16.5 121
1C0 S.E. 1 2 0.6 7
N 10 10 10 10
v Mean 12 44 18.3 114
1500 S.E. ] 4 0.8 4
N 10 10 10 10
Week 26
A++ K- A~ A++l+
1 Mean 16 25 17.7 151
0 S.E 1 i 1.9 4
N 5 5 5 5
v Mean 26** 28 17.5 142
100 S.E. 2 1 0.8 ]
N 3 4 4 4
v Mean 19 30 18.0 128**
1500 S.E. 2 7 0.3 5
N 5 5 5 5

TWhen N (number of animals) was less than that specified in the Experimental
Design (see page 3), one or more samples were not available for analysis

(see Anpendix F).
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Appendix A Qo fs?’ !

A 26 Week Inhalation Toxicity St .iv \-§ 5 '
of Toluene in the Rat <§?

Miran 1A Ambient Air Analyze:
Closed Loop Calibrations

The Miran IA Ambient Air Analyzer was used to uetermine the concen-
tration of the test material in the chamber by infrarnd analysis. The con-
centrations were determined by comparing the daily absurbance readings to
a calibration curve prepared using the same instrumentil settings.

Separate calibration curves were generated foi uroup IV (Tow-level)
and Group V (high-level). The Miran settings, absorhance values, and
typical calibration curves for each group are presentad within this
appendix. Also, one calibration curve is included wirich was generated to
check the linearity of the calibrations from low-leve! to high-level and was
found to be in agreement with the nther curves.

During the low-level exposure, Miran #03 was used from 4/16/79 through
5/3/79 at which time it was sent out to be serviced. Hiran #01 was used
from 5/4/79 through 6/22/79. Injections were perforned on 6/23/79 to con-
firm the validity of the first calibration curve prosented on page A-S,
generated using Miran #03 and it was then used for tie remainder of the
study.

During the high-level exposure, Miran #03 was used from 4/16/7S
through 4/24/79 at which time the target concentration for Group V (high-
dose) was lowered from 2000 ppn to 1500 ppm. Miran #02 was calibrated on
4/25/79 (no Group V exposure that day) and was used “rom 4/26/79 through
5/4/79 at which time it was sent out to be serviced. Miran #01 was used
from 5/7/79 through 6/22/7%. Additional calibration data was added to the
original curve as a result of the target concentratinga being lowered and
this curve is presented on page A-1l.

The curve generated to check the linearly of the absorbance values
using Miran #02 is presented on page A-12.

[ AAIR .
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Project:

Compound:

Molecular Weight:

Density:

MIRAN SETTINGS:
Wavelength:

Pathlength:

Range:
S1it Width:

Response Time:

A-2

Appendix A (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Miran IA Ambient Air Analyzer

Closed Loop Calibrations
Group IV - Low-Level Exposure

A-12 78-7234
Toluene
92.13 g/mole
.866 g/ml

3.4 4

14 (dial reading)

1A

1 mm

4 sec.

78-7234
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Appendix A (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Miran IA Ambient Air Analyzer
Closed Loop Calibrations
Miran #03
(4716779 - 5/3/79; 6/25/719 - 10/12/79)

Absorbance
Injection Concentration Ay A A3 A4
Date Volume {ul) (ppm)
3727779 0.5 20.03 .03 .04 .03 .03
1.0 40.07 .07 .08 .07 .06
2.0 80.13 4 14 .13 .13
2.49 99.77 .15 A7 .16 .16
3.0 120.20 .19 .21 .19 .18
5.0 200.34 .31 .32 .3 .31
7.0 280.47 .42 .43 .42 .42
9.0 360.60 .58 .54 .53 .52

BEST COPY AVAILABLE
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A-4 78-7234
Appendix A (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Miran 1A Ambient Air Analyzer
Closed Loop Calibrations
Miran #01
(5/4/79 - 6/22/79)
Absorbance
Injection Concentration Ay A2 A3 Ag
Date Volume (ul) {ppm)
3/7/79 0.5 20.03 .03 .02 .04 .03
1.0 40.07 .06 .05 .07 .06
2.0 80.13 .13 115 .135 13
2.49 99.77 .15 .15 7 .16
3.0 120.20 .19 .18 21 .19
5.0 200.34 .33 .31 225 .32
7.0 280.47 .44 .435 .45 44
9.0 360.60 .56 .55 .57 .56
BEST COPY AVAILABLE
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Appendix A {cont.)
A 26 Week Inhalation Toxicity Study !
of Toluene in the Rat

Miran IA Ambient Air Analyzer

Closed Loop Calibrations }
Group V - High-Level Exposure !
Project: A-12 78-7234
Compound: Toluene
Molecular Weight: 92.13 g/mole E
Density: .866 g/ml i?
MIRAN SETTINGS: o
9
Wavelength: 3.4 wgé
Pathlength: 3.5 (dial reading) éﬁ‘
/:;?2.
Range: 1R f;%
S1it Width: 1 mm 3
B
I .
Response Time: 4 sec. Qf,
)
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Appendix A {cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Miran IA Ambient Air Analyzer
Closed Loop Calibrations
Miran #03
(4/16/79 - 4/24/79)

Absorbance ;
Injection Concentration Ay A2 A3 A4 ;
Date volume (ul) { ppm) o
i)
o
3/28/79 40.0 1602.68 .62 .63 .61 .63
42.0 1682.81 .65 .65 .64 .66
45.0 1803.02 .69 .68 .68 .70
47.0 1883.15 .71 .70 71 .74
49.0 1963.28 .74 .73 .73 .76
49.89 1998. 94 .75 .74 .74 .77
51.0 2043.42 .76 .75 .75 .78
53.0 2123.55 .77 .77 .77 .80
56.0 2243.75 .81 .81 .80 .83
53.0 2323.89 .84 .83 .82 .86
60.0 2404.02 .86 .85 .84 .87




Appendix A (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Miran IA Ambient Air Analyzer

Closed Loop Calibrations
Miran #02
(4726/79 - 5/4/79)

Ab sorbance
Injection Concentration Ay Az A3 Ay
Date volume (ul) { ppm)

4/16/79 40.0 1602.68 .76 .76 .77 .77
42.0 1682.81 .79 .80 .80 .80
45.0 1803.02 .83 .84 .84 .84
47.0 1883.15 .86 .87 .87 .88

49.0 1963.23 .89 .90 .90 .91
49.83 1998.94 9N .92 .92 .92
51.0 2043.42 .92 .93 .94 .94

53.0 2123.55 .95 .96 .97 .97

56.0 2243.75 .00 1.00 1.02 .01

58.0 2323.89 - - - -

60.0 2404.02 - - - -

4/19/79 0.5 20.03 .01 .0 - -
4/25/79 1.0 40,07 .02 .02 - -
2.0 80.13 .03 .04 .05 .05
2.5 100.17 .05 .05 .06 .06

3.0 120.20 .06 .07 .07 .07

5.0 200.34 .10 a1 1 1

7.0 280.47 .14 .15 - -

9.0 360.60 .18 .19 - -

10.0 400.67 .20 .21 .23 .22

15.0 601.01 .3 3 .34 .32

20.¢C 801.34 .40 .40 .44 .42

25.0 1001.68 .51 .50 .53 51
30.0 1202.01 .59 .59 .62 .60
4/26/19 32.0 1282.14 .61 .62 .63 .63
34.0 1362.28 .64 .65 .67 .66
36.0 1442.41 .68 .69 .70 .70

37.0 1482.48 .69 A A N
38.0 1522.55 A .72 .13 .73
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Appendix A {cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Miran [A Ambient Air Analyzer
Closed Loop Calibrations i
Miran #01
(5/7779 - 6/22/19)

Absorbance
Injection Concentration A Az A3 A
Date Volume (ul) {ppm)

3/8/7¢9 40.0 1602.68 .65 .665 .64 .665
42.0 1682.81 .68 .69 .67 .69
45.0 1803.02 .72 .73 .72 .725

47.0 1883.15 .745 .755 .735 .76

49.0 1963.28 .77 .78 .76 .78

49.89 1998.94 .78 .79 .77 .80

51.0 2043.42 .79 .80 .785 .81

53.0 2123.55 .815 .825 .81 .83
56.0 2243.75 .85 .86 .84 .875

58.0 2323.89 .88 .885 .87 .90

60.0 2404.02 .90 91 .89 .92




Appendix A {cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Miran IA Anbient Air Analyzer

Closed Loop Calibrations
Miran #03
(6/25/79 - 10/12/79)

Absorbance
Injection Concentration Aq Az Ay Aq
Date Volume (ul) { ppm)

6/23/79 32.0 1282.14 .53 .54 .52 .53
6/25/79 34.0 1362.28 .56 .56 .55 .56
36.0 1442.41 .58 .59 .58 .58

37.0 1482.48 .60 .60 .59 .60

38.0 1522.55 .61 .61 .60 .61

40.0 1602.68 .63 .64 .63 .64

42.0 1682.81 .66 .66 .65 .66

45.0 1803.02 .70 .70 .69 .70

47.0 1883.15 .72 .73 .7 .73

49.0 1963.28 .75 .75 .74 .75
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Appendix B

A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Methodo1bgy and References

Parameter

General

Reference or Description

Body Weight
Organ Weights

Selection

INTEC Automatic Data Acquisition System.
Mettler PL 200 Analytical Balance.

Similar groups of animals were selected by
weight, using the Monroe 1360 Random
Sorting Calculator Program, as follows:

1) After acclimatization, individually
housed animals are given temporary numbers
beginning with “1".

2) A mean body weight end its standard
deviation are calculated for each sex.

3) At least three "ranges" of weight are
designated arbitrarily in such a way tnat
the nunber of animals in each weight range
is as close to a multiple cf the number of
exposure groups as possible.

4) The animals in each range group are
arbitrarily listed sequentially and dis-
tributed separately among the exposure
groups, cne animal per group at a time, as
their sequence numbers are generated
randomly.

5) fach animal receives a permanent number
following randomization.

Chamber Exposure Parameters

Integrated Mean Concentratien

The integrated mean concentration was cal-
culated by first multiplying the daily ex-
posure concentration by the daily exposure
hours to produce the daily concentration
hours. This number was added to the pre-
vious value in the total concentration
hours colunn to yield a new total concen-
tration hours value. This value, divided
by the total exposure hours for the exposure
up to that time, gave the integrated mean
concentration up to and including that day.
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Appendix 8 (cont.)

A 26 Week Inhalation Toxicity Study

Parameter

of Toluene in the Rat

Methodology and References
Statistical Analysis

Reference or Description

Body Weight
Hematology
Clinical Chemistry

Statistical evaluation of equality of means was
made by the appropriate one way analysis of
variance technique, followed by a multiple
comparison procedure if needed. First Bartlett's
test was performed to determine if groups had
equal variance. If the variances were cqual,
parametric procedures were used; if not, non-
parametric procedures were used. The parametric
procedures were the standard one way ANOVA using
the F distribution to assess significance. If
significant differences among the means was
indicated, Dunnett's test was used to determine
which means were significantly different from the
control. If a nonparametric procedure for testing
equality of means was needed, the Kruskal-Wallis
test was used, and if differences were indicated
a summed rank test {Dunn) was used to determine
which treatments differed from control.

A statistical test for trend in the dose levels was
also performed. In the parametric case (i.e. equal
variance) standard regression techniques with a
test for trend and lack of fit were used. In the
nonparametric case Jonckheere's test for monotonic
trend was used.

The test for equal variance (Bartlett's) was con-
ducted at the 1%, two-sided risk level. Al1l other
statistical tests were conducted at the 5% and 1%,
two-sided risk levels.

References for these techniques are Snedecor, G.W.
and Cochran, W.G., Statistical Methods, 6th edition,
lowa State Univ. Press (1967), Hollander and Wolfe,
Nonparametric Statistical Methods, John Wiley and
Sons, New York {1973), Dunnett, C.W., J. Am. Sta.

Assn., Vol. 50 (1955) and Biometrics, Vol. 20 (1964) .

Bartlett's Test pp. 296-298 S&C
ANOVA pp. 277-279 S&C
Dunnett's Test pp. 1096-1121, 482 D
Kruskal-wallis pp. 114-116 H&W
Summed Rank Test (Dunn) pp. 131 HE&W
Regression Analysis Trend pp. 149-152 S&C
Lack of Fit pp. 160-164 S&C

Jonckheere's Statistic

pp. 120-123 HAW
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Appendix B (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Methodoloqy and References
Laboratory Studies
Reporting
Abbreviation Parameter Specimen Units Reference or Description
Hematology
HGB Hemoglobin Whole {14 Coul ter Hemoglobinometer,
Blood Coulter Electronics, Inc. :
HCT Hematocrit Whole % Directions for Use-Adams Mech- 1
B1ood anical Hematocrit Tube Reader. 4
Clay Adams, Inc., 1960. !
RBC Erythrocytes Whole 106/mm3  Instruction Manual-Model ZIf- ﬁ'
Blood Coulter Counter, Coulter Elec- 2
tronics, Inc. : ;
1BC Total Whole 103/m3  Instruction Manual-Model Zf- f£~
Leukocytes Blood Coul ter Counter, Coulter 3
Electronics, Inc. - ﬁa
Differential  Whole < WBC  Schermer, S. The Blood ]
Leukocytes Blood Morphology of Laboratory R
and Enimals; Jrd Edition. .';ﬁ
Erythrocyte Philadelphia: F.A. Davis Co., ot
Morphology 1967. o g
CLOT X Clotting Time Whole Minutes Davidsohn, I. and B.B. Wells ;f;
Blood (€ds.). Todd-Sanford Clinical N
Diagnosis by Laboratory =3
Methods (modified). 13th »
Edition. Philadelphia: W.B. 4
saunders Co., 1966, p. 416. P
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Appendix B (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Methodology and References
Laboratory Studies

Reporting
Abbreviation Parameter Specimen Units Reference or Description

Clinical Chemistry

SGPT Serum glutamic  Serum U CentrifiChem System 400®
pyruvic Modified Wroblewski Technique
transaminase

ALK PHOS Alkaline Serum U CentrifiChem System 400®
phosphatase Modified Bessey-Lowry-Brock

Technique

BUN Blood urea Serum mg/dl CentrifiChem System 400®
nitrogen Modified Urease Technique

GLU Fasting Serum mg/dl  CentrifiChem System 400®
glucose Hexokinase Technique

yrinalysis

Urine Appropriate diagnostic labstick,
Ames Company, Division of Miles
Ltaboratory. Clinical Refracto-
meter {National Instrument
Company) for specific gravity.
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Appendix C
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Animal Disposition History
Males Females
An.  Days on Date Week An, Days on Date Week
Group No. _Test Sent Sent No. Test sent Sent
ppm
I 100 197 10/29/79 29 150 183 10/15/79 27
0 101 120 8/13/79 18 151 120 8/13/79 18
102 197 10/29/79 29 152 197 10/29/79% 29
103 183 10/15/79 27 153 197 10/29/79 29
104 183 10/15/79 27 154 120 8/13/79 18
105 197 10/29/79 29 155 183 10/15/79 27
106 197 10/29/79 29 156 120 8/13/79 18
107 183 10/15/79 27 157 120 8/13/79 18
108 197 10/29/79 29 158 197 10/29/79 29
109 120 8/13/19 18 159 197 10/29/79 29
110 120 8/13/79 18 160 120 8/13/79 18
in 183 10/15/79 27 161 183 10/15/79 27
112 197 10/29/79 29 162 197 10/29/79 29
113 120 8/13/7?2 18 163 183 10/15/79 27
114 120 8/13/79 18 164 197 10/29/79 29
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Appendix C {cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

c-2

Animal Disposition History

18-7234

Group
ppm

Iv
100

1500

Males Females
An.  Days on Date Week An. Days on Date Week
No. Test Sent Sent No. Test Sent Sent
400 183 10/15/79 27 450 120 8/13/79 18
40 197 10/29/79 29 451 120 8/13/79 18
402 120 8/13/179 18 452 183 10/15/79 27
403 120 8/13/79 8 453 120 8/13/79 18
404 120 8/13/79 18 454 57 6/11/79 9
405 57 6/11/79 9 455 183 10/15/79 27
406 120 8/13/79 18 456 197 10/29/79 29
407 183 10/15/79 27 457 197 10/29/79 29
408 183 10/15/7% 27 458 57 6/11/79 9
409 183 10/15/79 27 459 120 8/13/79 18
410 57 6/11/79 9 460 183 10/15/79 27
411 197 10/29/79 29 461 197 10/29/79 29
412 57 6/11/79 9 462 183 10/15/79 27
413 197 10/29/79 29 463 120 8/13/79 18
414 120 8/13/79 18 464 57 6/11/79 9
500 57 6/11/79 9 550 120 8/13/79 18
501 197 10/29/79 29 551 183 10/15/79 27
502 183 10/15/79 27 552 197 10/29/79 29
503 120 8/13/79 18 553 57 6/11/79 9
504 197 10/29/79 29 554 197 10/29/79 29
505 183 10/15/79 27 555 57 6/11/79 9.
506 183 10/15/79 27 556 120 8/13/79 18
507 120 8/13/79 18 557 197 10/29/79 29
508 57 6/11/79 9 £53 120 8/13/79 8
509 120 8/13/79 18 559 120 8/13/7% 18
510 120 8/13/79 18 560 120 8/13/79 18
511 57 6/11/79 9 561 182 10/15/73 27
512 197 10/29/79 29 562 183 10/15/79 27
513 120 8/13/79 18 563 183 10/15/79 27
514 183 10/15/79 27 564 57 6/11/79 9




Appendix D
A 26 Week lnhalation Toxicity Study
of Toluene in the Rat

Individua)l Body Weight Values
Data Preface

2agody weight taken post-exposure, not used in the calculation of the

mean.
bArimal sent to Albert Einstein College of Medicine for neurohisto-

pathological examination. (Noted at time of removal from test, and

once on each page thereafter),
CAnimal fasted overnight prior to orbital bleeding, body weight not used

in calculation of the mean.
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Appendix E
A 26 Week [nhalation Toxicity Study
of Toluene in the Rat
Individual Hematology Values
Data Preface

3sample clotted, no value reported.
Sample spun out of tube during centrifugation, no value reported.
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Appendix £ {cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Individual Hematology Values
Total and Differential Leukocytes

Preface
The following cells are identified and counted:

Abbreviation Type of cell

Lym Lymphocyte
Seg Mature (segmented) neutrophil

Remarkable erythocyte or leukocyte morphology and any other comments
are noted under "Other'. Abbreviations used are:

Abbreviation Type of cell

Mon Monocyte

Ban Band cell

Eos Mature {segmented) eosinophil
Bas Mature (segmented) basophil
Hypo Hypochromic

0i fferential leukocytes are expressed as percent total leukocytes.
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Appendix £ (cont.)
A 25 Week lnhalation Toxicity Study
of Toluene in the Rat
Individual Hematolcgy Values
Total and Differential Leukocytes
Week 13 - Males
An. Neutrophil
Group No. WBC M SEG Other
ppm 103/
1 101 9.6 85 14 1 Mon
0 102 a 77 20 2 Mon, 1 Eos
103 7.9 90 9 1 Mon
104 na 92 8
105 10.6 0 10
106 9.1 89 1
108 9.3 89 1
112 5.7 92 8 1+ Hypo
113 11.0 79 20 1 Mon
114 a 84 15 1 Eos
Mean 9.3
S.E. 0.6
N 8
v 400 9.6 87 13
100 401 a a a
402 9.8 80 17 3 Eos
403 8.2 83 16 1 Eos
404 9.1 83 15 2 Eos
406 8.0 86 13 1 Eos
407 6.9 67 33
408 7.4 84 15 1 Eos
413 8.2 78 21 1 Bas
414 11.7 95 5
Mean 8.8
S.E. 0.5
N 9

asample clotted, no value reported.
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Individual Hematclogy Values

Appendix E (cont.)
A 26 Week Inhalation Toxicity Study

of Tolu

» in the Rat

Total and Differential Leukocytes
Week 13 - Males {cont.)

78-7234

Group
ppm

1500

An.

No. WBC LM
107 /mm

501 7.9 83

502 11.6 94

503 13.2 85

504 7.9 79

506 9.3 84

507 7.5 78

509 9.0 80

512 8.2 87

513 8.6 84

514 7.5 83

Mean 9.1

S.E. 0.6

N 10

Neutrophil

SEG

16

5
14
21
16
22
19
13
14
16

1 Eos
1 Eos
! Eos

1 Eos

2 Eos
1 Mon
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Appendix £ (cont.)
A 26 Week Inhalation Toxicity Study

of Toluene in the Rat :
Individual Hematology Values
Total and Differential Leukocytes
Week 26 - Males
An. Neutrophil
Group No.. wBC LM SEG Ot her ‘
1,3
ppm 107 /mm .
-1
I 103 15.4 g5 4 1 Eos i
0 106 10.7 87 13
107 13.6 83 17
108 12.6 89 9 2 Eos
112 6.9 83 15 2 Eos
Mean 11.8
S.E 1.5
N 5
v 400 10.3 87 12 1 fo.
100 401 9.9 91 8 1 Eos
407 10.2 76 22 2 tos
411 12.5 88 10 1 Mon, 1 Eos
413 7.9 83 17
Mean 10.2
S.E. 0.7
N 5
v 501 11.3 88 12
2000 502 13.2 80 16 1 Ban, 3 Eos
504 12.6 N 7 2 Eos
505 12.3 91 9
514 8.1 93 6 1 tos e
RSP - S
Mean 11.5 ?{} ;
S.E. 0.9 B
N 5 ' oL
] - ui .
. i_*i
4

1

e
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Appendix [ (cont.)

A 26 Week !nhalation Toxicity Study

of Toluene in the Rat

Individual Hematology Values

Total and Differential Leukocytes

Week 13 - Females

78-7234 f

An.
Group No.
ppm

v 452
100 453

e L
10~ /mm
8.5 92
9.8 87
9.9 91
9.4 78
7.3 85
8.7 71
9.8 18
9.7 90
a 73
a 92
9.1
0.3
8
10.3 85
11.2 89
9.3 77
9.7 84
8.6 86
8.2 86
8.1 82
8.2 88
9.8 89
7.4 83
9.1
0.4
10

Neutrophil
SEG

10

20
12
27
21
10
24

14
10
20
15
1
13
17

10
17

Ot her
1 Mon, 1 Eos
3 Eos
2 Eos
2 Ban, 1 Eos
2 Fos
1 Eos

— OO it et PN 4 () — —

Mon, 1 Ban, 1 tos

Eos
tos
Eos
Eos
Mon,
Eos
Eas
Eos
Eos

1 Ban

aSample clotted, no value reported.
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Appendix £ (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

1 A— S o sy t—— £ bt ..J

T8-7234

Group
ppm

1500

An.

No.

550
551
554
556
557
558
559
560
561
562

Mean
S.E.

Individual Hematology Values
Total and Differential Leukocytes
Week 13 - Females {cont,)
Neutrophil
WBC LM SEG Other
107 /mm v
11.8 84 15 1 £os i
10.3 83 14 3 tos ‘
1.1 75 22 3 Eos
8.1 87 N 1 Mon, 1 Eos o
8.1 87 13 i
8.4 86 14 B
5.7 85 15 3
7.7 79 20 1 Eos :
11.8 92 8 K
9.4 86 1 3 Eos J
;
9.2 T3
0.6 § :
10 5
O
4
4
L
} ;
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Individual Hematology Values

Appendix E (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Total and Differential Leukocytes

Week 26 - Female:

78-7234 ;

Group
ppm

IV
100

1500

An.
No.

150
155
159
162
164

Mearn
S.E.

452
455
456
461
462

Mean
S.E.

551
557
561
562
563

Mean
S.E.

WBC

10 /mm3

p—

no Y~ WOWO
« s e e e
o w O — O —Ww

.

o wn ~
e e
(Vo) w 0

6.7

w o
o]

.

—
w o N VWO W

N — OO N WL~ O
PPN .

.

S

80
74
77
82
86

87
80
84
87
80

78
73
81
8]
88

Neutrophil
SEG

18
25
20
15
1N

20
14

15

22
26
18
19

Ot her

WWL—MN

W N

Eoe
Eos
Eos
Eos
fos

Eos

Eos
Eos

o

tos

Eos
fos

Eos

¥
|

g

PR ENEY TP

aSample clotted, no value reported.




Appendix F
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Individual Clinica) Chemistry Values

Data Preface

4Possible sample contamination, value excluded from the calculation of

the mean.
bSamp!e destroyed, technician error.
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G- 772
Appendix G
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
Individual Urinalysis Values
Key
Gross Appearance

Appear = Appearance C1 = Clear
Sp.G. = Specific Gravity Cy = Cloudy
pH = Acid-Base Determination D = Dark
p = Protein H = Hazy '
GL = Glucose L = Light R
K = Ketones NC = No Color :
B = Bilirubin St = Straw o
0cC = QOccult Blood Y = Yellow : i
Protein: Negative (N); Positive (P); Trace (Tr); 30 mg/dl (1+); J

100 mg/dl (2+); 300 mg/dl (3+); over 1000 mg/dl, (4+). g
When positive protein values of 2+ or greater were obtained with j
Bili-Labstix®, the original sample was centrifuged and tested with g
sulfosalicylic acid. The results are presented in parentheses: ‘:i.
Negative = N; Positive = P, v
Glucose: Negative (N); Trace (Tr); 1/4 g/d1 (1+); 172 g/dl (2+); aé

1 g/dl (3+); 2 or more g/dl (4+). 4
Ketones: Negative (N); Small (1+); Moderate (2+); Large (3+). f%

ey

Bilirubin: Negative (N), Small (1+); Moderate (2+); Large (3+). fﬁ.
Occult Blood: Negative (N), Small (1+); Moderate (2+); Large (3+). if
Positive occult blood values were verified using a fresh Bili-Labstix®. : &y

A1l animals with positive occult blood values were checked for signs

of external bleeding.
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G-2 78-7234
Appencix G (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat
1-dividual Urinalysis Values
Week 13 - Males
AnTme]l
Group Number Appear Sp.G. pH P 6L K B 0OC
ppm
I 101 HLY 1.033 8.0 Tr N N N N
0 102 HLSt 1.035 8.0 I+ N N N N
103 ciLy 1.035 8.0 1+ N N N N
104 CILst 1.028 8.0 1+ N N N N
105 ClLsSt 1.020 8.0 Tr N N N N
106 HLSt 1.030 7.5 1+ N N N N
108 HLY 1.030 8.0 1+ N N N N
112 HLY 1.038 8.0 Tr N N N N
113 HLY 1.040 8.5 2+(P) N N N N
114 ClLsSt 1.010 8.0 N N N N N
1V 400 CyLY 1.045 8.5 I+ N N N N
100 401 HLY 1.062 7.5 1+ N N N N
402 CyLY 1.040 7.0 1+ N N N N
403 ClLSt 1.015 8.0 N N N N N
404 HLY 1.047 8.0 1+ N N N N
406 ClLY 1.025 7.0 Tr N N N N
407 HLSt 1.027 8.0 N N N N N
408 HLY 1.022 7.5 Tr N N N N
413 a 1.039 8.0 1+ N N N N
414 CyLyY 1.034 8.5 1+ N N N N
) 501 ClLy 1.026 8.0 1+ N N N N
1500 502 CyLSt 1.015 8.5 N N N N N
503 HLY 1.044 8.0 1+ N N N N
504 HLY 1.042 8.5 1+ N N N N
506 HLY 1.043 8.0 3+(P) N N N N
507 HLY 1.056 7.0 1+ N N N N
509 HLY 1.027 8.0 1+ N N N N
512 CiLy 1.030 7.0 TIr N N N N
513 HLSt 1.036 8.5 2+(r) N N N N
514 CyLY 1.037 5.0 2+(P) N N N N
2Appearance not recorded due to a technician error.
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Appendix G (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Individual Urinalysis Values
Week 26 - Males

Animal
Group Number Appear Sp.G. pH P GL kK _8_
ppm
1 103 HLY 1.045 8.0 2+(P) N N
0 106 CyLSt 1.040 6.5 1+ N N
107 HLSt 1.026 8.0 I+ N N
108 HDY 1.060 6.0 2+(P) N N
112 HLSt 1.020 8.0 1+ N N
v 400 HLSt 1.033 7.0 I+ N N
100 401 HLY 1.064 7.0 1+ N N
407 HLSt 1.026 7.0 Tr N N
41 CILSt 1.033 7.5 I+ N N
413 HDY 1.072 8.0 2+(P) N N
v 501 CiLst 1.022 8.0 Tr N N
1500 502 cILY 1.056 8.0 Tr N N
504 CILNC 1.014 8.0 Tr N N
505 HLY 1.045 7.0 2+(P) N N
514 c10Y 1.098 7.5 2+(P) N N

z2xZZX2
Z2Z2ZZZ

ZZZZX=Z

L2 ZZTZ

ZZ2Z2Z
zZzZ2Z=22




Arvendin § {cons
A28 Week Irhatation Towigcioy S2udv
of Toluene in the Sa-
Individual Urinalysis Yalues
Week 13- Females
Animal
Group Kumber Appear $p.G. PPk B XK B oc
fpm

! 150 NG 1.030 8.0 N N N
0 152 ciLy 1.030 8.0 X N N
153 HOY 1.0%6 9.0 N M N

156 CyLst 1.037 8.0 N N N

158 CiLy 1.042 . 6.0 H N N

159 HLY 1.049 8 N i N

160 - 1.016 N N N

' 1.045 « N N N

1.036 K H K

1.022 N N N

N N H

Wi NN

N N N

4 o H N

SN N

NN N

S| N LN

N ‘KON

K L

N W N

N N N

N N % N

N N N

N L N

ON LN N

SN M

T R ]

CNE N N

L FE N

JREL N N

MLABLE

S A
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Appendix G (cont.)
A 26 Week Inhalation Toxicity Study
of Toluene in the Rat

Individual Urinalysis Values
Week 26- Females

. Animal
Group Number Aopear Sp.G. e p
ppm
CILY - t.042 7. T+ N
SCiLse o t.023 8. Tr N
ClLy 1.060 . 1+ . N
© C1LNC 1.020 . 1+ N
00N N

clLst. 1.015

&

Ly 1.066

5 N N

0 N N
5.5 N SN
7.0 N “ N
6.0 N - - N
© 6.5 SN Ee N

21,060 .0 7.0 N N N

1070 5.5 . N M N

“ho- 1,083, 8.0 NN N
L0048 7.0 N N N
. T.068 . 6.0 NN b
1.0650 7. 8.5 SN N b
‘ 1.0337 8.0, N N b
. 1,010 8.5 I b
AL 1.034 - 8.5° W N b

bOEcu’%tb“lood values m;t recorded due to a ’techniaian Brror.
" AVAIL,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

Barbara J. Price

Vice President OFFICE OF
Health, Environment & Safety pREV%;:ggOZESSTTAﬁaESS AND

Phillips Petroleum Company
Bartlesville, Oklahoma 74004

MAY 0 8 1995

EPA acknowledges the receipt of information submitted by
your organization under Section 8(e) of the Toxic Substances
Control Act (TSCA). For your reference, copies of the first
page(s) of your submission(s) are enclosed and display the TscCA
§8(e) Document Control Number (e.g., 8EHQ-00-0000) assigned by
EPA to your submission(s). ease cite the assigned 8(e) number
when submitting follow-up or su lemental information and refer
to the reverse side of this page for "EPA Information Requests"

All TSCA 8(e) submissions are pPlaced in the public files
unless confidentiality is claimed according to the procedures
outlined in Part X of EPA's TSCA §8(e) policy statement (43 FR
11110, March 16, 1978). Confidential submissions received
pursuant to the Tsca §8(e) Compliance Audit Program (CAP) should
already contain information supporting confidentiality claims.
This information is required and should be submitted if not done
so previously. To substantiate claims, submit responses to the
questions in the enclosure "Support Information for Confiden-
tiality Claims". This same enclosure is used to support
confidentiality claims for non-CAP submissions.

- Please address any further correspondence with the Agency
related to this Tsca 8 (e) submission to:

Document Processing Center (7407)

Attn: TSCA Section 8(e) Coordinator
/Office of Pollution Prevention and Toxics
U.S. Environmental Protection Agency
Washington, D.C. 20460-0001

EPA looks forward to continued cooperation with your
organization in its ongoing efforts to evaluate and manage

potential risks posed by chemicals to health and the environment.

Sincerely,

e SO
/ /’ L //\ N (_/ Ar: -—
Terry R. O'Bryén

Enclosure i;;\%3’—7fzyq Risk Analysis Branch

{3\, Recycled/Recyclable
%{9 Printed with Soy/Canola Ink on paper that

contains at least 50% recycled fiber




Triage of 8(e) Submissions

Date sent to triage: / 2,/ / ‘/{/ 4{) NON-CAP
Submission number: ) 9\ 5?7 A TSCA Inventory:@ N D

Study type (circle appropriate):
Group 1 - Dick Clements (1 copy total)
ECO AQUATO
Group 2 - Ernie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR

Group 3 - Elizabeth Margosches (1 copg each)

STOX EPI RTOX GTOX

STOX/ONCO CTOX/ONCO  IMMUNO CYTO NEUR

Other (FATE, EXPO, MET, etc.):

Notes:

THIS IS THE ORIGINAL 8(e) SUBMISSION; PLEASE REFILE AFTER TRIAGE DATABASE ENTRY

For Contractor Use Only

entire document:@? 2 pages l - ’

Notes:

Contractor reviewer : / /p 5 Date: 7////2/ fS""
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T . o 0501 NO INFO REQUESTED ) ACTION RI PORTYDY
-wn@surr FLWP : 03502 INFO REQUESTED (TECH) 0487 STUDIES PLANNE DAINDH RWAY
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, mmnq.( . 'REFER TO CHEMICAL SCREENING 0406 APPJUSE DISCONTINUED
! ’ : NOTICE R 0407 PRODUCTION DISCONTINUED
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CH ; . CASS o
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0200 ONCO (ANIMAL) - " 217 HUMAN EXPOS (PROD CONTAM) 01 8284 © IMMUNO (HUMAN) 01 02 04
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6207  REPRO/TERATO (ANIMAL) 01 0204 0222  EMER INCI OF ENV CONTAM Y 1] 4T  DNA DAMREPAIR 01 0204
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NEURO (ANIMAL) n&t X @ PROO/COMP/CHEM ID o124 051  MSDS . 01 02 04
0210 TOX. (HUMAN) nee " REPORTING RATIONALE o1 ez €9  OTHER 010204
o X. (HUMAN) C 1 026 - CONFIDENTIAL o1 0204 . '
B ACUTETOX. (ANIMAL) fnne 0227  ALLERG (HUMAN)- - 016204
SUB ACUTE TOX (ANIMAL). 0? ons  ALLERG (ANIMAL) 010204
0214  SUB CHRONIC TOX (ANIMAL) ~ 018284 €239  METABFHARMACO (ANIMAL) 018204
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