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Document Control Office (DCO 7407M)

Office of Pollution Prevention and Toxj

Environmental Protection Agency eO‘\rr’l‘\”\’ NO CB|
1200 Pennsylvania Ave. NW

Washington, DC 20460-0001

ATTN: 8(d) Health and Safetv Reporting Rule (Notification/Reporting)

Dear Administrator,

The Eastman Chemizal Company has reviewed their files in response to requests by the Environmental
Protection Agency to report unpublished health and safety data pursuant to Section 8(d) of the Toxic
Substances Control Act (71 Fed. Reg. 47,130, August 16, 2006; 71 Fed. Reg. 57,439, September 29,
2006).

The table below lists those chemicals for which Eastman possessed health and safety data. Copies of this
data are organized by the chemical's CAS number on the enclosed compact disc. Please contact Dr.
James A, Deyo at 423-229-5208 should you have any problems extracting the information from the disc.

110-18-9 1,2-Ethanediamine, N,N,N’ N’-tetramethyl-
110-33-8 Hexanedioic aci?, dihexyl ester
111-85-3 Octane, 1-chicro-
124-63-0 Methanesulfonyl chloride
131-57-7 Methanone, ¢2-hydroxy-4-methoxyphenyl)phenyl-
25646-71-3 Methanesulfonamide, N-[2-[(4-amino-3-methylphenyl)ethylamino]ethyl]-, suifate (2:3)
4170-30-3 2-Butenal
645-62-5 2-Hexenal, 2-ethyl-
68987-66-6 Ethene, hydrated, by-products from
7795-95-1 1-Octanesulfonyl chloride
81-07-2 1,2-Benzisothiazol-3(2H)-one, 1,1-dioxide
94-96-2 1,3-Hexanediol, 2-ethyl-
97-00-7 Benzene, 1-chloro-2,4-dinitro-

Regards,

Pl f S0 LA

‘Marc G. Schuyger
Director, Product Safety & Health

Enclosure: Coinpact Disc labeled "Eastman TSCA 8(d) Submission; October 4, 2006
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: MELLON INSTITUTE

Carnegie~Mallon University

Mg_12" Insect Repellenht Formulations, Centaining a8 setive Ingredients
2-Ethyl-1,3~-Hexznadicl znd NwNmDiethvl—m&tawToluamide
Modifisd Ranze Finding Toxicity Studies

Editor: C. S. Weil Contributors: N. I, Condra, E. R. Kinkead

Fori: UNWION CARBIDE CORPORATION, Chemicals and Plastics Operations Division

Surmary

No. Died/No, Dosed - Skin
Stomach Skin Inhalation, Irritation, - Eye
Intubation, Penetration, rat, _ rabbit, Injury,
rat rabbit L hout, '~ covered rabbit,
0.5 zm./kg, 2.0 gm./ka. mist patch 0.1 ml,
Fozm concentrate 0/12 C/& - 0/12 © none irritant
Cream o 0/12 /4 0/12 none irritant
Liguid - 0/12 . 0/4 0f12 none Cdirritant
Liguid/spray /12 . 0l4 ' a/12 none {rritant
Spray concentrate 0/12 /b o/i2 none irritant
Towelette concentrate - 0/12 o/et % p/12 none irritant
Snray . - - 0/12 none irvitant
Foam - - - 0/12 none irritent
Srick - - - none irzitant
Towelette - - - none -

l| AL 1’.0 gm./kg. -

Interpratation

The 2~ethyl-l,3-hexanadiol and N,N-diethyl—meta—tbluamide formulations tested had
- relatively low order of texicity by the peroral, skim panetration OT inhalintion

Y

routas. No irritation resulted on the abraded cr unabraded skin of rabbits with the
materials retained under a covered patch, Rabbit eyes were irritated with 0.1 ml,
cuantities and human eye contact should be avoided.

Sampies

Quantity: 6 to 18 ounces Date Received: 3-26-70 M, I, Sample No.: 33-5% to -G
Submicted bys: R, B. Mitchell Division: Consumer Preoducts Divisicn

Tarrytown, New York
Tdentification: as appended to 3-20-70 letter
from Mitchell to Carpanter _ Charge No.: 01012
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Procedures

Stomach Intubation - Rats

Five male and 5 fEﬂ«le rats, welghing 120 to 180 grams, were dosed
perorally with 0.5 grams of 2 formulation or concentrate per kilogram of bedy meigh;.
The rats were fasted 24 hours before dose and observed 14 days thereafter, If death
occurrad at this maxinum desage lewvel, an LD30 would have been determined.

Skin Penetration — Rabbits

Male slbine rabbits, 3 to 5 months of age were immobilized during a Z4-
hour contact perifiod with the fornulation or concentrate retained under irpervious
sheeting on the clipped intact skin of the trunk, Thereafter, excezs fluid was Te-
moved to prevent ingestion and the rzbbits were observed for 14 days. The maximu
dosage level used was 2.0 fl./kz. If mortality occurred at this level, an LD50
would have been determined, '

Inhalation - Rats

The formulatlens ox concenurates wore atomized in a glass VAPONEFRIN

&a
to exposa 6 males and & females per material for one hour to a maximum concentrat
of 5 mg./L, and to determine the LC50 if mortality resulted within 14 dav@. Touz-
hour exposures were used and the concentrations attained are noted in the "Results
section,

4
Skin Irritation = Rabbits

The formulation or concentrate (0,5 ml, or 0.5 gram guantity) was applled
to the clippad skin of each of 6 rabbits. One spot on each rabbit was previously
abraded and cne umabraded for each formulation. The area was covered with au:gic
gauze, two layers thick, held in place by a czoss3 of acdhesive tape. The entire €
of the rabbit was wropped with an dmpervious cover open at both ends and the rabbi
wera immobilized for 24 hours of EKPOSU;G, when the patches were rexoved,
:era raad one hour and 48 hours aftar patch rewovalj at 24 and 72 hours after ap)
tion of the dese.
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Eve Iniuxy = Rabbits

i eyes, mot staining with 57 £l vasceln in 20 seconds contacs wers used
for eazh formulation or concentrate. A sir;le instilliation of 0.1 mi., was made wmIc
tha eeniunctival scac, the eyes Cﬁuﬂ“ﬂed and the coraezl imjury gr reded 24, 43 and 7Z
heuss oftar dosa. An eye wasz judged "oocitive” or "wegotive’ as defined In tho
Tadernl Ragieter, Septembar 17, 19043 29 F.R. 13209 §1e1,12 (&) (3.
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Results
Stomach Intubation — Rats

The results of single peroral doses of the 6 liquid formulations or com—
centrates are summarized in Table 33-60., None of the rats died during the l4=day
postdose cbsarvation pericd.  No abrormal symptons or gross autopsy findings were
obserygd. The body weight changes of some of the groups of rats were lower than
thoge of others, The cwo groups which gazined the least were those that received tha fozm
concentrate or the spray concentrate, Contrariwise, the group that received the
towelette concentrate had the highest weight gain. The body weight changes did not
appear to be related to the concsntration of either the 2-ethyl-l,3-hexanediol or
the N,N-diethyl-umata-reluamide In the formulations. '

~

Skin Penetration - Rabbits
r

_ g The results of the rabbit skin penetration dosing of the 6 liquid formu-
lations 1s presented in Table 33-61. As with the single peroral dose, none of the

animals died at ‘the scréening dosagze level or highar,

Inhalation — Rats _ -

The results of tha single inhalation exposure of rats to the 6 liquid and
the foam and spray formulations are presented in Table 33-62. As with peroral zand
skin penetration doses, none of the rats exposad to these sprays died within 14 days
of the dose. All rats appeared normal and gained equivalent amounts of body weight.

Skin Irritation - Rabbits

No summary table is presented fFor this criterion of effect as none of the
groups of 6 rabbits for any of the 10 materials had any signs of skinm irritation, No
capillary injection, erythema, eschar, edema or necrosis was seen on any individual
rabbit,

Eye Injury - Rabbits

_ The relative degree of eye injury for the ¢ formulations or concentrates
is summarized in Table 33-63, The quantity of each applied was 0.1 ml. or 0.1 gram.
This amount of 2-ethy1-l,3-h3xanediol or N,N-diethyl—:eta-tolunmide will produce
severe eye injury., Therefors, 1t was not vnexpected that all of the materials tested,
except the fozm, 33-61, were irritating to each of the eyas tested, Iritls, dullness
of tha cornea and eyelid irritation was noted. Even with the foam formulation, 4 of
the 6 eyes had "positive' reactions, The mean cornzeal injury score for the foanm and
the foza concentrate were indicative of less injury than the other formulations and
slightly better healinz resulted in tha 72-hour postdose observation perlod. In any
cage, eye contact with any of these formulations should be avoided.

Loz, Y101

Carrol S, Uail, ilA,
Seniocr Fellcw
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Table 33-61

Results of Sinzle Skin Penetration Dosel° of Diol/Deet Formulations
Mean
Body
CHF Mortality; Weight
Name No. Dead/Doged Body Wt. Changes Change
Foam concentrate 33-59 0/4 -75,105,256,351 158
Cream ) ‘ 33-02 ‘ C 0/ - 328,334,385,390 159
Liquid 33-63 0/4 -72, 85,149,256 104
Liquid/spray ' 33-64 0/4 -23,170,292,372 203
Spray concentrate 33-65 - 0/4 152,375,397,423 337
‘Towelette concentrate 33=66 ’ 1/4%‘ 103,231,235,388 2302+

1. Dosage level = 2.0 ml,/ks. of formulation to 2235 to 2878 gram rebbits,
2. As 1 of 4 died at 2,0 nl,./kg., 4 additional rabbits were dosed at 4.0 ml./k3,

All survived; the weights listed are for the survivoxs at 4.0 ml. lrg.
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4 - C. U, Dernehl :
1 - E, G, Hall
L = R. E. Joyner A
1 - R, J. Sexton ‘
1-J, E, Block

1 - M., B. VerNooy

2 - N. H. Ketchanm

1 =P, W, Mchanicl

1 - H. R, Guest -
Libraries

emicals Division {1 set ezch Library)
uilding 701 and 770 Libraries
South Charleston, West Virginia

Frofect Initiator-—to distribute zs you see fit. No copies have been sent to
others in your business or operatione team, except summaries
to the R/D Directors, V.P.'s and Libraries. More copies will
be furnished upon your request,

Profect Iniciator

L «~ R, B. Mitchell
1 - H. L, Haynes
1 - ?. H. Lahx

¥

COLLECTED SUMMARIES of 2all reports are gent to Lizz A zt mouthly
_________________ intervels, List & reciplentc sral
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L - T, T, Szzbo 1 - Plascies Divizlion Library

Lo T, H, Walch Bounéd Brock, H, J.

L= WN. Lo Zutty 1 - Miping and Matsls Library

Tuxedo, N, Y.

2 = Cheniecals and Plescics Division
Bidg., 701 & 770 Libuzaries
South Charles:icun, W. Va.

1 - R &D Library



244970X
TX-88-168

ACUTE TOXICITY OF 2-ETHYL-1, 3-HEXANEDIOL

HAEL NO. 88-0087 ACC, NO, 906659

e

BY KENNETH P. SHEPARD, B.S.

TOXICOLOGICAL SCIENCES LABORATORY
HEALTH AND ENVIRONMENT LABORATORIES
EASTMAR KODAK COMPANY
ROCHESTER, KY 14652-3615

DATE OF STUDY COMPLETION OCTOBER 21, 1988



Chemical:

244970X
TX-88-168

SUMMARY OF ACUTE TOXICITY STUDIES

2-Ethyl-1,3-hexanediol

Accession No.: 906659

HAEL No.:

88-0087

Source Reference I1.D. No.: TX-1694-65

Source: Tennessee Eastman Company

Date of First Study Initiation: July 25, 1988

Comments:

All animals were identified by metal ear tags/cage number. All
specimens, raw data, and the final report of this work are stored
in the archives of the Health and Environment Laboratories. Only
limited analyses have been completed on the strength, purlity,
composition, stability, uniformity, and concentration of the test
material. Professionals involved in this study other than the
study director included: Gordon J. Hankinson, D.V.M., M.S5.,
Laboratory Animal Medicine and Milan S. Viaovie, D.V.M., Ph.D.,
Pathologist. Deviations from approved protocols or standard
operating procedures included: None.

c*«%c\jﬁn? Oettobe2 A &

Diredtdr) Mammalian Poxicology Section Date
Study Director

\§>YT? T OO /L&,fééz

OcFeder 20, /720

iréctor, Toxicolo;izll Sciences Laboratory Date



244970X
-2 TX-88-168

ACUTE ORAL TOXICITY IN THE RAT

Dose levels tested: 5000 mg/kg

No. Rats/dose: 5 of each sex/dose

Vehicle: RNone

Solution/suspension: Administered as recelived

Initial Body weight range (g): Males: 135 - 153 Females: _138 — 153
Strain: Crl:CDo(SD)BR

Method of calculation: Weil method

Test SOP No.: TA 110, TA 120

DOSE | NO. RATS |NO. DEATHS| 7TIME OF DEATH |WEIGHT GAINX|WEIGHT GAINX
mg/kg |DOSED(M,F)| (M,F) 1 WEEK(M,F) |2 WEER(M,F)

5000 5,5 0,2 ~2 Hrs - Day 1 5+,3+ 5+,3+

* 4+ = Number of animals gaining weight
= Number of animals losing weight

SUMMARY OF CLINICAL SIGNS
DOSE (mg/kg) CLINICAL SIGN NO, OF RATS AFFECTED
5000 Slight Weakness S5M, 3F
Severe Weakness 5M,5F
Prostration 2M,AF
Vasodilation 5M,SF
Clinically Recovered 5M, 3F
Death 2F

ESTIMATED ORAL LDs5q IN RATS

MALES: > 5000 mg/kg - 95% C.I. No ranze calculable
FEMALES: > 5000 mg/kg — 95% C.I. No range calculable




244970X

-3- TX-83-168
ACUTE ORAL TOXICITY IN THE RAT CONT,
REMARKS: The test article was slightly toxic orally. Treatment-related

signs observed after administration of a 1imit dose of 5000 mg/kg
consisted of severe weakness (5/5 males, 5/5 females),
vasodilation (5/5 males, 5/5 females), and prostration

(2/5 males, 4/5 females) on the day of dosing. Other abnormal
clinical signs noted during the remainder of the study were
limited to slight weakness on Day 1 of the study. One female
(Rat 239) died approximately two hours after dosing and a second
female (Rat 238) died on Day 1. All other animals survived the
gscheduled l4-day observation period and gained weight normally.

The cause of death for the two females which died after exposure
to the test material was not determined. RNo treatment-related
changes were observed at autopsy. Only the stomach from Rat 239
was processed for microscopic evaluation, The grossly observed
red discoloration in the glandular gastric mucosa of Rat 239
could not be confirmed microscopically. It could have been due
to congestion, which is a common agonal change, and was not
conslidered treatment-related.



244970X
4= TX-88-168

ACUTE DE OXICITY I TS

Dose levels tested: 20 mL/kg

No. Rats/dose: 5 of each sex/dose

Vehicle: HNone

Preparation: Administered as received

Initial Body welght range (g): (M) _262 — 283 (F) _193 - 208
Strain: Cr1:CD>(SD)BR

Method of calculation: Weil method

Test SOP No.: TA 310

DOSE | NO. RATS |NO. DEATHS| <IME OF DEATH |WEIGHT GAIN* |WEIGHT GAINx
mL/kg |DOSED(M,F) {M,F) 1 WEEK(M.F) |2 WEEK(M.F)
20 5,5 0,0 ———————— 54,5+ 5+,5+
Number of animals gaining weight

*
+
nu

Number of animals losing weight

SUMMARY OF CLINICAL SIGNS
DOSE (ml./kg) CLINICAL SIGN §O, OF RATS AFFECTED

20 Appeared Clinically Normal 5M,5F

ESTIMATED DERMAL LDsq IN RATS
MALES: > 20 mL/kg - 95% C.I. No range calculable
FEMALES: > 20 mL/kg - 95% C.I. Ko range calculable

Skin Absorption__ Not Evident
(Based on Dermal Toxicity and Repeated Skin studies)

REMARKS: The test article was, at most, slightly toxic by the dermal
route, A limit dose of 20 mL/kg was applied to the skin after
the hair was removed from the skin with an electric clipper. An
occlusive wrap was used to hold the test material against the
skin for 24 hours, and at the end of exposure, residual test
material was washed off with running water. No abnormal clinical
signs were observed, all animals gained weight normally, and no
signs of percutaneous absorption were evident.



244970X

-5- TX-88-<168
ACUTE _TOXICITY - DERMAL IRRITATION IN GUINEA PIGS
24 hr, Occluded Single Dose Acute Skin
Slight Moderate Strong Severe Irritation
‘ Slight
Dose levels tested: 0.5 mL Moderate
No. guinea pigs/dose: Strong
Vehicle: RNone
Preparation: Administered as recelved Estimated
Initial Body weight range (g): _40Q02 -~ 42 Corrosivity
Strain: Crl:(HA)BR Hartley No
Test SOP No.: TA 160 Questionable
Sex: Female Yes
RESULTS
ANIMAL MAXIMUM EFFECT WEIGHT CHANGE (g)
NO, SKIN —~ 24/48 HOURS SKIN - 2 WEEKS 1 WEEK 2 WEEKS
706 Normal Normal +29 +100
107 Normal Nermal +17 +81
708 Normal Rormal +20 +96
709 Normal Normal +16 +88
710 Normal Normal +24 +90
KEY: §Slt. = Slight Ery. = Erythema Esc. = Eschar St. = Staining
Mod. = Moderate Ed. = Edema Scr. = Scarring Ero. = Erosion
Str, = Strong N, = Necrosis V, 51t = Very Slight
REMARKS: The test article was, at most, a slight skin irritant. A dose of

0.5 mL was applied to each depilated guinea pig abdomen, and an
occlusive wrap was used to hold the test material against the skin

for 24 hours.

gained weight normally, and no signs of percutaneous absorption were

evident.

No signs of irritation were observed, all animals



244970X

—6— TX-88-168
ACUTE TOXICITY - REPEATED SKIN
Dose levels tested: 0.5 mL drop-on
No. of doses: 9 Ro. of days: 11
No. guinea pigs/dose: 5
Vehicle: None '
Preparation: Administered as received
Initial Body weight range (g): 352 - _417
Strain: Crl:(HA)BR Hartley
Test SOP No.: TA 170
Sex: Not Determined
RESULTS GREATEST EFFECT
ERYTHEMA EDEMA NECROSIS ESCHAR QTHER
1ST DOSE 0 0 0 0 0
LAST DOSE 2 0 0 0 0
REMARKS: The test materlal produced slight exacerbation of the irritant

response with repeated application. No initial signs of irritation
were observed when the material was applied topically to the backs
of guinea pigs after the hair was removed with an electric clipper.
Slight erythema was noted after the third dose. After nine daily
applications over a period of eleven days, signs of irritation
consisted of moderate erythema in three of five animals and slight
erythema in two of five animals. There was no evidence of
percutaneous absorption, and all animals gained weight over the
course of the study.



244970X

—7- TX-88-168
ACUTE TOXICITY — SKIN SENSITIZATION

KODAK FOOTPAD METHOD

No. guinea pigs per dose: 10 Estimated
Irritation drop-on body weight range (g): 418 - 561 Human Risk
Induction body weight range (g): 399 - 494 Low

Strain: Crl:(HA)BR Hartley Moderate
Test SOP No.: TA 180 High

Sex: Female

[ Irritation Drop-on

Concentrations tested: 0.05 mL of compound in 5.0 mL of Acetone + Dioxane +
Guinea Pig Fat.

Highest average score: 0

| Induction and Challenge Study

Induction preparation: 0.05 mL of a 1.0X solution of compound in Freund's
Complete Adjuvant.

No. of challenge doses: 1

Challenge preparation: 1.0 mL of compound in 10.0 mL of Acetone + Dioxane +
Guinea Pig Fat.

SENSITIZATION NUMBER POSITIVE | TOTAL SCORE
NORMAL | SLIGHT | MODERATE | STRONG
FREUND'S ONLY 10 0
1% CPD. IN FREUND'S 10 0

REMARKS: The test article has a low potential to cause human sensitization.
No reaction was observed at challenge in any of the animals
previously induced with Freund's adjuvant or the test article in
Freund's adjuvant.



244970X

-8- TX-88-168
ACUTE TOXICITY — RABBIT EYE IRRITATION
Dose level tested: 0.1 mL Acute Eye
No. of doses: 1 Izzitation
No. rabbits/dose: 3 washed / 3 unwashed Slight
Vehicle: None ' Moderate
Washing agent: Distilled water Strong
Body weight range: Not determined
Strain: Kew Zealand white
Test SOP No.: TA 150
Sex: Not Determined
RESULTS 3 UNWASHED EYES
IMMED, 1 HR, 24 HR, 48 HR, 72 HR. DAY 7 DAY 14
Initial Mod.
Conjunctiva Str. Mod. Mod. Mod. Mod.
Lids Slt. Slt. Slt. Slt. Slt.
Nict. Membrane Str. Mod. Mod. Mod. Mod.
Corneal Opacity Str. Str.
Iris S1t. Sit.,
Adnexal Stain 3/3
Corneal Stain 3/3
Discharge Mod. Slt.
Number Normal 0 0 Q 0 Q 0 3
RESULTS 3 WASHED EYES
IMMED, 1 HR, 24 HR, 48 HR, 72 HR, | DAY 7 DAY 14
Initial Slt.
Conjunctiva Mod. Mod. S1t. Sit.
Lids
Nict. Membrane Mod. Mod. Sit. Slt.
Corneal Opacity
Iris
Adnexal Stain 2/3
Corneal Stain 0/3
Discharge Slt.,
Number Hormal Q Q 4] 0 2 3 3
KEY: S1t, = Slight Mod., = Moderate Str. = Strong
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ACUTE TOXICITY — RABBIT EYE IRRITATION CONT.

RO. RESPONDING | Slight | Moderate | Strong | Severe _Fluorescein Stain
Adnexa Cornea
UNWASHED
EYES 3/3 3/3 3/3
WASHED
EYES 3/3 2/3 0/3
REMARKS: The test article was a moderate eye irritant. It caused

moderate (2/3) to strong (1/3) erythema and strong edema of the
conjunctivae and nictitating membranes in unwashed eyes within
24 hours after administration of the test material. Slight
erythema and edema of the lids, slight corneal opacity, and
moderate discharges from the three eyes were also noted. When
tested with fluorescein dye 24 hours after dosing, there was
adnexal and corneal staining in the unwashed eyes. Slight
erythema of the irides was noted in 1/3 eyes at 48 hours and 2/3
eyes at 72 hours. By Day 7, signs of irritation consisted of
slight edema (2/3) and slight (1/3) to moderate (2/3) erythema
of the adnexa. By Day 14, all unwashed eyes appeared clinically
normal.

Immediate washing was palliative. In washed eyes, signas of
irritation were restricted to slight (1/3) to moderate (2/3)
erythema and moderate edema of the conjunctivae and nictitating
membranes. Slight discharges from the eyes were observed only
at the one-hour observation period. While adnexal staining was
evident, no cormeal staining was observed when the eyes were
tested with fluorescein dye 24 hours after administration of the
test article. By 72 hours, two of three washed eyes appeared
clinically normal and the third eye was normal on Day 7 of the
study.
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DEVELOPMENTAL TOXICITY PROBE STUDY OF 2-ETHYL-1,3-HEXANEDIOL IN THE RAT

HAEL RO. 88-0087 ACC. NO. 906659

Abstract

The potential toxicity of 2-ethyl-1,3-hexanediol (EHD) was determined in
pregnant rats administered doses of 0, 500, 1000, 2000, or 4000 mg/kg EHD by
gavage in corn o0il on the 6th through the 15th days of gestation. Mortality
was observed at 2000 (1/8) and 4000 (7/8) mg/kg. Clinical signs observed in
dams at lethal levels consisted of weakness, reapiratory difficulty,
dehydration, sialorrhea, gait disturbances, nasal discharges, porphyrin tears,
diarrhea, decreased volume of feces, haircoat wet and/or stained with urine,
unkempt haircoats, hypothermia, partially closed eyes, and/or excessive
tearing. No clinical abnormalities were seen in dams at the 0, 500, or

1000 mg/kg dose levels, Mean body welght gains and feed consumption were
reduced at all dose levels during the first three days of treatment, but the
differences were not statistically significant. Mean body weight gains were
also reduced at all dose levels when calculated for the entire treatment
period (Days 6-16 of gestation), but the differences were not statistically
significant. Mean relative liver weight was significantly increased for the
2000 mg/kg dams. Gross pathologic changes were seen only in the dams that
died or were euthanatized and included: necrosis of the glandular gastric
mucosa, excessive mucus in the cecum, and atrophy of the thymus and adipose
tissue. No necropsy lesions were noted in the 500 or 1000 mg/kg dams. Mean
corpora lutea, implantation sites, viahle fetuses per litter, and
pre-implantation losses did not differ among the EHD-treated groups and the
controls. Post-implantation losses (early resorptions) were statistically
increased for the 2000 mg/kg group. A statistically significant increase was
seen in the the incidence of malformation in fetuses from dams treated with
2000 mg/kg EHD. These malformations included rudimentary (filamentous) talls,
missing tails, and abnormal curvature of the hindlimbs, In additionm,
incidences of arthrogryposis, shortened trunk {lumbar region), and umbilical
hernia were seen at the 2000 mg/kg dose level, Malformations noted at 500 or
1000 mg/kg were restricted to rudimentary talls in one fetus at 500 mg/kg and
two fetuses from different litters in the 1000 mg/kg dose group. Hematomas
(a developmental variation) were seen on nine fetuses from four 2000 mg/kg
litters. The incidence of this varlation was statistically significant.
Thus, preliminary data indicate that EHD produces maternal toxicity and
lethality at oral doses of 2000 or 4000 mg/kg. Significant fetal toxicity and
teratogenicity were evident at a maternally toxic dose (2000 mg/kg), while
only one fetus in the 500 mg/kg group and two fetuses in the 1000 mg/kg group
had malformations. A definitive developmental toxicity study is necessary to
better delineate the toxicity of EHD in pregnant rats.
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DEVELOPMENRTAL TOXICITY PROBE STUDY OF 2-ETHYL-1,3-HEXANEDIOL IN THE RAT

PURPOSE

The purpose of this study was to evaluate the toxicity of
2-ethyl-1,3-hexanediol when administered to pregnant rats on the 6th through
15th days of gestation.

TESTING FACILITY

Toxicological Sciences Laboratory

Health and Environment Laboratories (HAEL)
Eastman Kodak Company

Kodak Park (Bldg. 320)

1100 Ridgeway Avenue

Rochester, NY 14652-3615

SPONSOR

Eastman Chemicals Divizion
Eastman Kodak Company

TEST ARTICLE CHARACTERIZATION

General Description

Test Article Name: 2-Ethyl-1,3-hexanediol
Synonyms: EHD

CAS Number: 94-96-2

EK Accession Rumber: 906659

HAEL Number: 88-0087

SRID Rumber: TX-1694-65

Study Number: 88008772

Source Of Test Material: Texas Eastman Company

Physicochemical Properties

Molecular formula: CgHjg0>
Molecular weight: 146.23

Boiling point: 244°C

Melting point: - 40°C

Specific gravity: 0.935

Vapor pressure: 10 mm Hg/29°C
Flash point: 265°C (closed cup)

Appearance: clear, viscous liquid
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PURITY, STABILITY, AND CONCENTRATION ANALYSES

The test material was analyzed for structure confirmation using gas
chromatography/mass spectroscopy. The mass spectrum of the test sample was
consistent with the structure of 2-ethyl-1,3-hexanediol.

The purity of EHD was determined to be 99.9x0.0% when analyzed by gas
chromatography with flame ionization detection.

Stability of EHD in corn oil, at concentrations of approximately 2 and 40%,
was determined by repeated analysis using gas chromatography with flame
jonization detection on 0, 3, 7, and 9 days after test sclution preparatiom.
Mean concentrations of the test article were 2.3% and 44X prior to storage and
2.4% and 43% after 9 days of storage indicating the material was stable at
these concentrations for at least 9 days. A 24-hour stability determination
was performed on a 60% solution of EHD in corn oil. The concentration, when
initially analyzed, was 64.5%. After a 24 hour period, the concentration was
59.0%, indicating that the test material was stable for at least 24 hours at
this concentration. All solutions were stored at approximately 4°C during the
stability studies.

For the first two days of dosing (Days & and 7 of geatation), the dosing
factor was 10 mL/kg of concentrations of 5, 10, 20, or 40% EHD in corn

0oil, for the 500, 1000, 2000, and 4000 mg/kg groups, respectively. The mean
concentrations of EHD in the solutions were 5.1, 10, 21, or 44% when
determined using gas chromatography with flame ionization detection., For the
balance of the treatments (Days 8 through 15 of gestation) the dosing factor
was change to 6.67 mL/kg. This change was necessary because of difficulty
encountered in administering the larger volume required with a dose factor of
10 mg/kg. The mean concentrations of EHD were 7.8, 16, 32, and 62% compared
to target concentrations of 7.5, 15, 30, and 60%, respectively. Following the
change of the dose factor, the 60% test solution was prepared daily.

All analysis were performed by the Chemical Quality Services Division, KP.
REATME GROUPS AND TEST STRATIO

The treatment groups consisted of eight inseminated females each given 500,
1000, 2000, or 4000 mg/kg EHD in corn oil by gavage on the 6th through the
15th days of gestation. The dose levels were chosen on the basis of data from
the first two weeks of a four-week toxicity study and an acute oal toxicity
study. A control group of elght inseminated females was treated similarly to
the test animals except that the animals were given only corn o1l in a velume
equivalent to the largest volume given a treated animal. The body weights on
Day 6 of gestation were used to calculate the deose volume. Gavage was chosen
as the route of administration because it is a route commonly used in toxicity
testing.

ANIMALS

Timed-pregnant females rats (CD®(SD)BR) from Charles River Laboratories,
Wilmington, MA, were randomly assigned to four treatment groups and a control
group of eight animals each., The animals were received on Day 1 of gestation
and immediately assigned to the study. Upon receipt, the rats weighed

{mean = SD) 184 = 11 g.
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ANIMALS (COR'T

The rat was chosen as the test species because it 1z the primary rodent
species recommended by the U.S. Environmental Protection Agency for use in
developmental toxicity studies. There is much historical control data on the
rat in the literature and this epecies has been shown to be sensitive to the
effects of known developmental toxicants,

HOUSING

The rats were housed singly in stainless steel cages with wire mesh floors.
The study was conducted in the vivarium area of Bullding 320. The study room
was maintained at 72-74 °F and 44-55% relative humidity. A photeo period of 12
hours from 6 a.m. to 6 p.m. was maintained. No other study was housed in the
same room as this study. Cages and racks were washed once a week, Absorbent
paper under the cages was changed daily.

FEED AND WATER

Agway® Prolab Animal Diet (RMH 3200), certified ground chow was fed

ad libitum. Feed containers were cleaned weekly. Feed containers were
refilled at least once a week, Water was supplied ad libitum through an
automatic watering system. The source of the water was the Monroe County
Water Authority. No known contaminants in feed or water were expected which
would interfere with the outcome of this study.

IDENTIFICATION

Each rat was ldentified by a uniquely numbered metal ear tag. In addition,
each female was assigned a study number which was cross-referenced to its ear
tag number. Individual female cages were color coded according to group and
had a card attached which contained the animal's ear tag and study numbers,
the experiment number, and the dose group.

RANDOMIZATION

All culling and randomization were done by computer-generated lists using the
Automated Animal Toxicology System.

CLINICAL SIGHNS

Each rat was removed from its cage and examined by a trained technician on the
mornings of body weight measurement and on treatment days (Days 6 to 15 of
gestation). Cageside observations were conducted on mornings when animals
were not treated or welghed, post—dose on treatment days, and in the
afternoon. Cageside observations included, but were not limited to,
examination of the hair, skin, eyes, motor activity, feces, and urine.

BODY WEIGHTS

Individual body weights were recorded for each female on gestation Days 1, 6,
9, 12, 16, and 19. Body weight gain was calculated for Days 1-6, 6-9, 9- 12,
12 l6, 16-19, and 6-16 of gestation.
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FEED CONSUMPTIO

Feed containers were weighed on Days 1, 6, 8, 9, 10, 12, 16, and 19 of
gestation and individual feed intake was calculated for Days 1-6, 6-9, 9-12,
12-16, 16-19, and 6-16 of gestation,

POSTMORTEM EVALUATIOQONS
Maternal

Females that died spontanecusly or were euthanatized because they were
moribund, were necropsied with particular attention given to the uterine
contents. Fetal implantation sites, if present, were evaluated to distinguish
between normally developing fetuses and resorptions.

All dams that survived were fasted overnight and anesthetized on the 20th day
of gestation by inhalation of carbon dioxide. The abdoeminal viscera were
exposed by a mid-line incision through the abdominal wall and the animal was
exsanguinated by severing the inferior vena cava (SOP No. TC 360). The
terminal body welght was recorded., The uterus with ovaries attached was
removed and welghed. The ovaries were dissected free, trimmed of extraneous
tissue and the corpora lutea of pregnancy were counted and recorded (S0P No.
TC 370). The thoracic cavity was also opened and a necropsy examination of the
thoracic and abdominal viscera were conducted in situ on each female. The
liver and kidneys were removed, trimmed of extraneous tissue, and weighed for
organ/body weight comparisons. Samples of these organs were preserved in 10%
neutral buffered formalin, but were not processed and examined for
histopathology.

Fetal

After the gravid uterus was weighed, the uterine horns were opened and the
implantation sites were counted and categorized as: live fetus, dead fetus (no
visible degeneration}, late resorption (partially or fully formed fetus
undergoing degeneration), or early resorption {(implantation but no conceptus
or placenta present). The uterl of apparently nonpregnant females were
stained with a 10% solution of sodium sulfide and examined for the presence of
implantation sites (Kopf et al., 1964).

Viable fetuses were removed from each uterine horn, beginning at the ovary and
proceeding to the vagina. Each fetus was blotted dry on absorbent material,
examined for external abnormalities (SOP Ro. TC 490), sexed, and weighed.
Viable fetuses with abnormalities were preserved in 95X alcohol in preparation
for processing for skeletal examinations. Late resorptions were examined for
external malformations and were save in 95% alcohol. Fetuses which were
saved, were not processed for skeletal or histologic examination,

STATISTICAL ARALYSES

Statistical analyses compared the EHD treated groups to the control group.
Incidence data were analyzed using Chi Square tables (p < 0.05). Continuous
data were analyzed using a one-way analysis of variance (p < 0.05). Freeman
Tukey transformations of the data were used where appropriate, but the data
are reported untransformed., Bartlett's Tests were performed to test for
equality of variances (p < 0.01). All analyses were two-talled tests.
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DATA STORAGE

The final report, raw data sheets, tissues, paraffin blocks, slides, and other
non-perishable specimens will be stored in the HAEL Archives for a period of
ten years.

GLP STATEMENT

This study was conducted in accordance with the Environmental Protection
Agency Good Laboratory Standards 40 CFR Part 792, November 29, 1983 and Good
Laboratory Practice for Nonclinical Laboratory Studies as promulgated by the
Food and Drug Administration, 21 CFR Part 58, December 22, 1978 and revised
September 4, 1987, The study was also conducted in accordance with OECD
Principles of Good Laboratory Practice.

UALITY ASSURANCE

The study was subjected to the guality assurance auditing procedures as set
forth by the Quality Assurance Units of Eastman Kodak Company. A quality
assurance statement is included in the final report.

PROJECT PARTICTIPANTS

Study Director, Developmental Toxicologist
Study Technician . G, Bernard, A.
Pathologist . §. Viaovic, D.V.M., Ph.D,

W. J..Krasavage, M.S.
L A.S
M .M
Laboratory Animal Medicine G. J. Hankinson, D.V.M., M.S5.
K .
M
L
W

Analytical Chemist . A. Robillard, Ph.
Quality Assurance . S, James, A.A.S.

Report Author(s) G. Bernard, A.A.S,
J. Krasavage, M.S.

The names of other personnel that participated In the study are documented in
the raw data.

DATE OF STUDY INITIATION

September 7, 1938

EXPERIMENT START DATE

September 7, 1988

PROTOCOL. _AND SOP DEVIATIONS

.In some litters with malformations, the normal fetuses were saved along with
the malformed fetuses. All fetuses were preserved in 95% ethanol rather than
formalin because the malformations noted appeared to be of skeletal origin.
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RESULTS

Maternal Observations

DISTRIBUTION ARD FATE OF ANIMALS

The distribution and fate of the animals in this study are shown in the table
on page one of the appendix.

No females aborted or delivered early. Mortality was observed at the 2000 and
4000 mg/kg dose levela., Seven of the eight 4000 mg/kg females died following
2 to 6 doses of EHD and the one remaining female was moribund and therefore
euthanatized after two doses. One 2000 mg/kg female died after four doses.

No mortality was observed at the 500 or 1000 mg/kg dose levels. The preghancy
rates were low in the control and 1000 mg/kg dose groups, but were normal in
2ll other groups compared to historical controls for this parameter. All
litters examined at cesarian section had at least one viable fetus., The
number of litters examined were 3, 6, 4, 6, and 0 for the contrel, 500, 1000,
2000, and 4000 mg/kg dose levels, respectively. Data for the nonpregnant
animals are presented with the individual data in the appendices, but are not
included in the calculations of the means.

CLINICAL SIGNS

Clinical abnormalities, seen in all 4000 mg/kg dams and the one 2000 mg/kg dam
{R-629) that died, consisted of minimal to severe weakness, respiratory
difficulty, dehydration, post-dose sialorrhea, gait disturbances, nasal
discharges, porphyrin tears, diarrhea, decreased volume of feces, unkempt
haircoats, and haircoats wet and/or stained with urine. Additional
abnormalities observed in the 4000 mg/kg dams only, were hypothermia,
partially closed eyes, and excessive tearing. Four of the six surviving

2000 mg/kg dams showed minimal to minor weakness, and one had urine staining
of the haircoat. No clinical abnormalities were observed in the dams given 0,
500, and 1000 mg/kg EHD,

Treatment-related abnormalities observed in the nonpregnant animals given 2000
or 4000 mg/kg EHD were similar to those seen in the pregnant animals., No
abnormalities were observed in the nonpregnant females in the 0, 500, or

1000 mg/kg groups, except for a single incidence of depressed activity and
sialorrhea at the 1000 mg/kg dose level (R-624).

BODY WEIGHT

Mean body weight gain was less in all treated groups during the first three
days of treatment (gestation Days 6~9) compared to the control, group, though
these differences were not statistically significant (ANOVA). During this
period, the control dams gained a mean of 16.7 grams, while the 500 and

1000 mg/kg dams gained 13.6 or 9.4 grams, respectively and the 2000 and

4000 mg/kg dams lost 1.3 or 13.7 grams, respectively. For the remainder of
the study, the body weight gains were comparable among the control and treated
groups at each time period except that the 2000 mg/kg dams gained less welght
from Days 16-19 of gestation than the other groups.
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Mean body weight gains during the treatment period (gestation Days 6-16) were
less for all EHD-treated groups than the control group, but the differences
did not reach statistical significance (ANOVA).

At study termination, the mean body weight of the control dams had increased
92+7% and the mean body welghts of the 500, 1000, and 2000 mg/kg dams had
increased 84=14%, 86x16%, and 73:13%, respectively.

The mean corrected body weights (terminal weight minus gravid uterine weight)
were comparable among the control and EHD-treated groups.

FEED CONSUMPTION

Feed consumption was comparable between the EHD-treated groups and the control
group from gestation Days O to 6 (pre-treatment). The 4000 mg/kg dams, that
died or were euthanatized prior to Day 12, consumed only 107 grams/rat/day
during this period of time.

From Day 6-9 of gestation (the first three days of treatment), mean feed
consumption was reduced in a dose-related manner, but these differences were
not statistically significant (ANOVA). During this time period the 500, 1000,
2000, and 4000 mg/kg animals consumed an average of 10, 19, 22, or 40% less
feed than the control dams. Feed consumption for the one 4000 mg/kg dam that
survived to Day 12 of gestation was significantly less than the control group,
vhile the mean feed consumptions of the 500, 1000, and 2000 mg/kg dams were
comparable to the control group for the remainder of the study.

IERMINAL BODY AND ORGAN WEIGHTS

Terminal body weights corrected for gravid uterine weight, the absolute kidney
and liver weights, and kidney weights relative to body weight were comparable
among the EHD-treated and control groups.

Mean relative liver weight was statistically significantly (ANOVA p < 0.05)
heavier at the 2000 mg/kg dose level when compared to the control. The
relative liver weights for the 500 and 1000 mg/kg animals were comparable to
the control.

PATHOLOGY

Treatment-related changes observed in the 4000 mg/kg females that died or were
euthanatized consisted of test compound in the stomach (5/8) and duodenum
(1/8), necrosis of the glandular gastric mucosa (8/8), excessive mucus in the
cecum (2/8), and atrophy of the thymus (2/8) and adipose tissue (2/8).

At the 2000 mg/kg dose level, treatment-related changes were seen only in the
one dam that died. These lesions included hemorrhage in the glandular gastric
mucosa and atrophy of the thymus and adipose tissue.

No treatment-related changes were observed in the dams treated with 500 or
1000 mg/kg EHD.
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OBSERVATION OF THE DAMS SES A TIME OF CESAR SECTION

The pregnancy rates were low for the control and 1000 mg/kg groups, but the
rates for the other groups (500, 2000,and 4000 mg/kg) were within the range
for historical controls for this parameter in our laboratory.

The mean number of corpora lutea, implantation sites, viable fetuses per
litter, and pre-implantation loss did not differ between the control and
EHD-treated groups. Statistically significant increases (Duncan's Test

p € 0.05) in the number of resorptions and post-implantation losses were
observed at the 2000 mg/kg dose level. The mean fetal body weight for each
sex analyzed separately and when combined were statistically significantly
decreased (Duncan's Test p € 0.05) at the 2000 mg/kg level. There was a
corresponding reduction of the mean gravid uterine weight of the 2000 mg/kg
dams, but the difference did not quite reach statistical significance (ANOVA).

Ro differences were seen in these parameters at the 500 or 1000 mg/kg dose
levels when they were compared to the control group.

EXTERNAL FETAL EXAMINATIONS

Statistically significant incidences of external malformations were seen in
fetuses in the 2000 mg/kg group. These malformations censisted of rudimentary
(filamentous) tails in 15 fetuses from 4 litters (Fisher's Exact Test

p = 0.003) and missing tails in 11 fetuses from 3 litters (Fisher's Exact Test
p = 0.015). Other malformations associated with the tail (fetus/litter)
consisted of small tail (1/1), curly tail (1/1), edematous and/or hemorrhagic
tails (2/2), and one fetus with a cyst on the tail (1/1). A statistically
significant increase in the incidence of fetuses with abnormal curvature of
the hindlimbs (13/4, Fisher's Exact Test p = 0.009) was also seen at this dose
level, In addition, incidences of arthrogryposis (abnormal flexure of the
wrist joint) (3/3), shortened trunk (lumbar regiom) (5/3), and umbilical
hernia (4/2) were seen in fetuses from dams given 2000 mg/kg EHD. Hematomas
were seen at the 2000 mg/kg dose level in 9 fetuses from 4 litters. The
incidence of this variation was statistically significant (Fisher's Exact Test
p = 0.028).

Malformations seen at the lower treatment levels (500 or 1000 mg/kg) were
restricted to the tail. Two fetuses, each from different litters, from the
1000 mg/kg dose group and one fetus from the 500 mg/kg dose group had
rudimentary (filamentous) tails. One fetus in the 1000 mg/kg dose group had a
hematoma (a variation) on the face. No malformations or variations were
observed in the control fetuses.
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CUSSIO INTERPRETATIO

The potential toxicity of 2-ethyl-3-hexanediocl (EHD) was determined in
pregnant Sprague-Dawley rats when EHD was administered during the most
sensitive period of pregnancy (gestation days 6-16). Maternal toxicity was
evident as abnormal clinical signs and mortality at dose levels of 2000 and
4000 mg/kg. One 2000 mg/kg dam died after four daily doses and seven of eight
4000 mg/kg dams died after 2-6 dally doses of EHD. 8light to moderate
reductions in body weight gain and feed consumption seen in all treated groups
during the first three days of dosing and a statistically significant increase
in the relative liver weight seen at necropsy were also indicative of maternal
toxicity at this dose level. Compound-related gross pathology was seen only
in those animals that died or were euthanatized. Necropsy lesions included
hemorrhage and necrosis of the glandular gastric mucosa, excessive mucus in
the cecum, and atrophy of the thymus and adipose tissue.

The pregnancy rates were much lower than historical controls for the
concurrent control and 1000 mg/kg EHD groups. This finding was not
treatment-related since the pregnancy rates for the 500, 2000, and 4000 mg/kg
dams were within the historical control range (75-100%) for our laboratory.
Thus, even doses high enough to produce maternal lethality did not ianterfere
with the implantation process. However, the small number of control litters
compromised statistical analyses of the data by reducing the number of litters
and fetuses available for comparison with EHD-treated groups. The number of
implantation sites resorbed was significantly increased for the 2000 mg/kg
dams, thus increasing the pest-implantation loss at this dose level. The mean
body weight of the fetuses from dams treated with 2000 mg/kg of EHD was
significantly lower than the controls. Statistically significant increases in
the incidence of external malformations were seen in the 2000 mg/kg fetuses
compared to the controls and consisted of tail defects (primarily rudimentary
and missing talls) and abnormal curvature of the hindlimbs. Other
malformations seen at this dose level, but not in the lower dose groups and
the controls were arthrogryposis, shortened lumbar trunk, and umbilical
hernias. The only malformations seen at the lower dose levels were
rudimentary tails in two fetuses at 1000 mg/kg and one fetus at 500 mg/kg. A
statistically significant incidence of hematomas (a developmental variation)
was seen at the 2000 mg/kg dose level. No developmental variations were
observed at the lower dose levels.

Thus, preliminary data indicate that EHD produces maternal toxicity and
lethality at oral doses of 4000 or 2000 mg/kg. Significant fetal toxicity and
teratogenicity were seen at a maternally toxic dose (2000 mg/kg), while only
three fetuses at the lower doses had malformations; one in one litter at

500 mg/kg and one from two different litters at 1000 mg/kg. The significance
of the effects seen at the lower doses is obscured by the small number of
control fetuses avajilable for examination. A definitive developmental
toxicity study is necessary to better delineate these effects.
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TABLES

Tables, including means and individual data points for body weight, feed
consumption, hematology, clinical chemistries, and organ weights, and reports
of individual contributors are appended.

REFERENCES

Kopf, R., Lorenz, D., and Salewski, E. (1964) Procedure for staining
implantation sites of fresh rat uteri. Naunyn-Schmiedebergs Arch. Exp. Path.
u., Pharmak. 247, 121-135.
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Q.A. INSPEGTION STATEMENT PAGE
(CFR 58.35(B)(7) 792.35(B)(7) 160.35(B)(7)) 12/12/88

STUDY: 88-0087-2 STUDY DIRECTOR: KRASAVAGE,W.J.
ACCESSION NUMBER: 906659

ODY TYPE: DEVELOPMENTAL TOXICITY SCREEN

Y, 2o /5
(AUDITOR, QUALIT SSURANCE UNIT) DAT

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE UNIT OF THE HAEL, EASTMAN
FODAK COMPANY, ROCHESTER, N.Y. AND WRITTEN STATUS REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

INRSPECTION PHASE(S) STATUS REPORT
DATES INSPECTED DATES
09/07/88 TEST SYSTEM WEIGH, CULL, AND RARDOMIZE TO HOUSING 09/07/88

09/08/88 SCALE/BALANGE CALIBRATION

' TEST ARTICLE DISTRIBUTION RECORDS _
CONTROL ARTICLE DISTRIBUTION RECORDS
TEST ARTICLE WEIGH AND MIX WITH CARRIER
SAMPLE COLLECTION
SAMPLE LABELLING
SAMPLE/SPECIMEN SENT FOR ANALYSIS
CONCENTRATION ANALYSIS DORE BY CQSD

09/08/88 PROTOCOL SUBMISSION
PROBE STUDY
09/26/88 RECROPSY

SPECIMEN/SAMPLE WEIGHT
SPECIMEN COLLECTION
COURT CORPORA LUTEA
COUNT IMPLARTATION SITES
SEX DETERMINATION OF FETUSES
~ EXTERNAL EXAMINATION OF FETUSES
10/05/88 PROTOCOL AMENDMENT

BODY WEIGHT RANGE CHANGED
12/08/88 FINAL REPORT REVIEW
12/09/88 FINAL REPORT REVIEW

12/12/88 FIRAL REPORT REVIEW 12/12/88



Supersedes reports from 10-04-88 to 10-05-88

ANALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT

HAEL #: 88-0087 Accession ¥: 906659 CQs Job #: EE8HO21

HAEL Study:
Study Director:

Developmental Tox. Probe

W. Krasavage

EAS/CQS, B-320
In~Process Inspection Date: ---

Date This Report Sent To Study Directer: 12-02-88

Auditee Group & Location:

Sample(s) Teat Report
Request for Received Test Report Inspection
Analysis # Analysis Date Date Date
126691 Dose Verif. 09-15-88 09-28-88 10-04-88
126687 Dose Confirm. 09-08-88 09-29-88 10-05-88
126690 Dose Verif. 09-14-88 09-28-88 10-05-88

We have insﬁected the analytical work described above. Our findings have been

sent to the study director and to management. This is done in accordance with
Good Laboratory Practice Standards 40 CFR 792.35 and 160.35, and 21 CFR 58.35.

%ﬂr,zm«n:_

M. J. Boccacino, Quality Assurance Engineer

The analyses for initial purity,
structure confirmation, and test
solution stability were done in
conjunction with the 28-day study.
The QS0 QA statement for these data
are preasented on the next page.

GLP Compliance, Q50 Quality Assurance

12-02-88 : ter J. Krasavage,

Study Director



Supersedes reports from 08/26/8B8 to 10/04/88

ANALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT

HAEL #: 88-0087 Accession #: 906659 CQS Job #: EEBHO021
HAEL Study: 28 Day Gavage

Study Director: W. Krasavage

Auditee Group & Location: EAS/CQS, B-320

In-Process Inspection Date: 09-01-88

Date This Report Sent To Study Director: 12-02-88

Sample(s) Test Report
Request for Receivea Test Report Inspection
Analysis # Analysis Date Date Date
084797 Init. Purity 06-28-88 08-22-88 08-26-88
126678 Dose Verif. 08-25-88 08-30-88 09-06-88
126684 Dose Conf. 09-01-88 09-09-88 09-13-88
126670 9 Day Stabil. 08-16-88 08-31-88 09-16-88
084797 Struct. Conf. 07-15-88 08-01-88 09-21-88
126688 Conc. Deter. 09-08-88 09-27-88 10-04-88
126692 Dose Verif. 09-15-88 09-28-88 10-04-88
126773 Dose verif. 09-22-88 09-28-88 10-04 -88

We have inspected the manalytical work described above. Our findings have been
gent to the study director and to management. This is done in accordance with
Good Laboratory Practice Standards 40 CFR 792.35 and 160.35, and 21 CFR 58.35.

M. J. Boceacino, Quality Assurance Engineer
GLP Compliance, QSO Quality Assurance
12-02-88
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DISTRIBUTION AND FATE OF FEMALES
ACCESSION NO. 906659

HAEL NO. 88-0087 ACCESSION NO. 906659 EXPERIMENT NO. 88308712
START DATE: (06-SEP-8B ROUTE: GAVAGE
DOSE GROUP (MG/KG )

0.000 . 1000. 2000.000 = _4000.000
Females on Study 8 8 8 8 8
Total Females Dead/Euthanatized 0 [\ 0 1 8
Not Pregnant 0 0 0 0 1
Pregnant D) 0 0 1 7
Females Aborted/Delivered L 0 0 0 ¢
Females Examined at C-Section 8 8 B 7 0
Not Pregnant 5 2 4 1 0
Pregnant 3 6 4 6 0
Females With Non-Viable Implants Only O 0 0 0 0
Females With Viable Fetuses 3 6 4 6 0

Total Females Pregnant 3 6 4 7 7



GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT § 8B0087T2 EXPERIMENT START DATE: 6-SEP-BS SOFTW%RWOU g 88—0887
' ACCESSION NUMBER 908659
SEX — FEMALE OBSERVATION PERIOD — A.M.
MEAN  ONSET
NO. OF ONSET S.D.
CLINICAL SIGN ANIMALS DAY  JDAYS  ANIMALS AFFECTED
GROUP 1 — ©.000 MG/KG
* NORMAL 3 8e1,606-6807
TREATMENT ADMINISTERED 3 6. 9. 601, ,606-607
INDUCED DEATH, CAREON DIOXIDE 3 20. 0. ©81,605-6e7

GROUP 2 —  500.000 MG/KG

®» NORMAL 6 611-816
TREATMENT ADMINISTERED : 8 8. e. 611-6186
INDUCED DEATH, CARBON DIOXIDE 6 20. o. 611-616

GROUP 3 — 1000.000 MG/KG

¢ NORMAL . 4 617-619,621
TREATMENT ADMINISTERED 4 - 0. 617-618,621
INDUCED DEATH, CARBON DIOXIDE 4 20. 8. 617-819,621

KEY: #—INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMA
OR CAGESIDE OBSERVATION NORMAL ! L

NOTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,
DN — SPONTANEOUS DEATH : NOT PREGNANT, EP -~ EUTHANITIZED : PREGNANT



GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT § 880087T2 | EXPERIMENT START DATE: 6-SEP-88 SorTUSRUPOUND ! 880087
ACCESSION NUMBER 906659
SEX — rm;s .. &E?ﬁ:mgé%?" PERIOD — A.M.
CLINICAL SIGN ANIMALS DAY #DAYS  ANIMALS AFFECTED
GROUP 4 — 2000.880 MG/KG
o NORMAL 5 625-626,628, 638-631
TREATMENT ADMINISTERED 7 6. e. 625-631
WEAKNESS 1 7. e. 629
DEHYDRATION 1 s. ®. 629
GENERAL BODY COND. POOR 1 9. e. 629
EXCESSIVE WEIGHT LOSS 1 9. 0. 629
GAIT DISTURBANCE 1 0. e. 629
SPONTANEOUS DEATH 1 10. 0. 629
INDUCED DEATH, CARBON DIOXIDE & 20 ®. 625-628,630-631
RESPIRATORY TRACT b
RALES 1 7. e. 629
EVES
PORPHYRIN TEARS 1 8. e. 629
NOSE
PORPHYRIN NASAL DISCHARGE 1 8. e. 629
HAIR OF INGUINAL REGION
HAIRCOAT-WET BY URINE 1 8. e. 629
HAIRCOAT-DRY URINE STAIN 1 9. 0. 627
HAIR OF ABDOMEN
HAIRCOAT-WET BY URINE 1 8. ®. 629
HAIR
UNKEMPT HAIRCOAT 1 8. e. 629
FECES
DIARRHEA 1 8. e. 629
DECREASED VOLUME 1 $. e. 629

KEY: o—INDICATES ANIMALS SHOWING ONLY CLIN ’
R CAGESIDE OBar AT otHowING JICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL

NOTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN — NOT PREGNANT : NEGATIVE STAIN, DP — SPONTANEOUS DEATH : PREGNANT,
DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANITIZED : PREGNANT



GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT § B50@87T2

CLINICAL SIGN

GROUP 5 — 4000.000 MG/KG

* NORMAL

TREATMENT ADMINISTERED
WEAKNESS
HYPOTHERMIA
DEHYDRAT ION
SPONTANEOUS DEATH
INDUCED DEATH, CARBON DIOXIDE
GAIT DISTURBANCE
EXCESSIVE WEIGHT LOSS
NOSE
PORPHYRIN NASAL DISCHARGE
SKIN OF FOOT AND TOE
DISCOLORATION,RED
RESPIRATORY TRACT
DYSPNEA
WHEEZING
HAIR
UNKEMPT HATRCOAT
FECES
DIARRHEA
DECREASED VOLUME
EYES '
PORPHYRIN TEARS
PARTIALLY OPEN
HAIR OF ABDOMEN
HAIRCOAT-WET BY URINE
HAIR OF INGUINAL REGION
HAIRCOAT-WET BY URINE

EXPERIMENT START DATE: 6-SEP-88 COMPOUND § B8—0987
SOFTWARE VERS 3.0
ACCESSION NUMBER 926659
SEX - FEMALE OBSERVATION PERIOD — A.M.
. or S OET
ANIMALS DAY §DAYS ANIMALS AFFECTED
t 634
7 6. ®. 633-638,548
5 8. 1. 635-538,640
1 8 e. 636
3 . 1. €35-636,638
2 1. 3. 633,640
1 8. e. 636
2 9. e. 635,638
1 9. 0. 635
1. 633,636-638
1 7. e. 837
1 B. e. 636
1 9. 8. 635
1 8. e. 636
2 9. 1. 635-636
2 9. e. 635,638
3 9. 1. 835,637-638
1 1e. 8. e38
2 9. 1. 637-638
3 0. 1. 635,637-638
1 e. e. 638

HAIRCOAT-DRY URINE STAIN

KEY: #—INDICATES ANIMALS SHOWING ONLY CLINICAL
NORMAL

OR CAGESIDE OBSERVATION

NOTE: MEANS DO NOT INCLUDE NN OR ON VALUES.

NN - NOT PREGMANT

: NEGATIVE STAIN, DP — SPONTANEOUS DEAT

DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANITIZED

EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL

: PREGNANT,
PREGNANT



-

EXPERIMENT § BB0e87T2

CLINICAL SIGN

GROUPED SUMMARY OF CLINICAL SIGNS

GROUP 1 ~ 0.000 MG/KG

* NORMAL

GROUP 2 - 500.000 MG/KG

¢ NORMAL

GROUP 3 — 1800.000 MG/KG

* NORMAL

GROUP 4 - 2000.000 MG/KG

s NORMAL

WEAKNESS
GENERAL BODY COND. POOR
MOUTH
SIALORRHEA
RESPIRATORY TRACT
RALES
DYSPNEA
EYES
PORPHYRIN TEARS
NOSE
PORPHYRIN NASAL DISCHARGE
HAIR
UNKEMPT HAIRCOAT
FECES
DECREASED VOLUME
DIARRHEA

KEY: o—INDICATES ANIMALS SHOWING

EXPERIMENT START DATE: &-SEP-88 COMPOUND ¢ 88-0087
SOFTWARE VERS 3.0
ACCESSION NUMBER 9086659
SEX — FEMALE OBSER&gé?_N PERIOD — POST DOSE
NO, OF ONSET S.D.
ANIMALS DAY  §DAYS  ANIMALS AFFECTED
3 621,606-607
] 811-6186
4 §17-819,621
1 828
-] 8. 2. 625-627,629,631
1 9. e. 629
2 8. 2. 629-830
1 7. e. 829
1 8. e. 629
1 8. e, 629
1 8. 0. 629
1 8. 0. 829
t 9. ®. 629
1 8. e. 629

OR CAGESIDE OBSERVATION NORMAL

NOTE: MEANS DO NOT INCLUDE NN OR ON VALUES.

NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH

DN ~ SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANITIZED :

: PREGNANT,
PREGNANT

CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL
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EXPERIMENT § 88008772

CLINICAL SIGN

GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT START DATE: 6-SEP—88

SEX — FEMALE

NO. OF
ANIMALS

COMPOUND
SOFTWARE VERS !R
ACCESSION Numg

OBSERVATION PERIOD — POST DOSE
MEAN  ONSET

ONSET _S.D.
DAY  #DAYS  ANIMALS AFFECTED

8e-o087
3.0
926659

GROUP 5 — 4000.000 MG/KG

WEAKNESS
SPONTANEQUS DEATH
RESPIRATORY TRACT
DYSPNEA
WHEEZING
MOUTH
SIALORRHEA
NOSE
PORPHYRIN NASAL DISCHARGE
SKIN OF FOOT AND TOE
DISCOLORATION,RED
EYES
PORPHYRIN TEARS
PARTIALLY OPEN
FECES
DECREASED VOLUME
DIARRHEA
KEY: o—~INDICATES ANIMALS

SHOWING ONLY C
OR CAGESIDE OBSERVATION NORMAL

ROTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,

DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANITIZED :

833-838,640
635,637-638

836,640
835

833-634,638-638,640

833,835,837-638

637

635,837-638
638

635,638
635

PREGNANT

LINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL



EXPERIMENT # BBORB7T2

CLINICAL SIGN

GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT START DATE: 6~-SEP-88

SEX — FEMALE

COMPOUND § B82-0087
SOFTWARE VERS 3.9
ACCESSION NUMBER 986659

OBSERVATION PERIOD - P.M.
ONSET

NO., OF ONSET S.D.
ANIMALS DAY  §#DAYS  ANIMALS AFFECTED

GROUP 1 — 2.000 MG/KG

* NORMAL

GROUP 2 - 500.000 MG/KG

o NORMAL

GROUP 3 - 1000.000 MG/KG

s NORMAL

GROUP 4 - 2000.808 MG/KG

* NORMAL

WEAKNESS

GENERAL BODY COND. POOR
NOSE

PORPHYRIN NASAL DISCHARGE
EYES

PORPHYRIN TEARS
HAIR

UNKEMPT MAIRCOAT
RESPIRATORY TRACT

RALES

GROUP 5 — 4000.008 MG/KG

WEAKNESS
SPONTANEOUS DEATH
RESPIRATORY TRACT
DYSPNEA
BODY AS A WHOLE, NOS
GAIT DISTURBANCE
MOUTH
STALORRHEA
EYES
EXCESSIVE TEARING
MOSE
PORPHYRIN NASAL DISCMARGE
FECES
DECREASED VOLUME

1

9.

KEY: #—INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL,
OR CAGESIDE OBSERVATION NORMAL

NOTE: MEANS DO NOT INCLUDE NN OR DN VALYES.
NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEQUS DEATH : PREGNANT,
DN — SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANITIZED : PREGNANT

601, 606-607

611-616

617-618,8621

825-626,628,63¢

627,629,631
628

e29

629

629

629

633-638,640
834

636,640

633

637,840

6840

e38

638

MORIBUNDITY/MORTALITY CHECK NORMAL



B0BY WEIGHTS (GRAMS)

210.20 258. 00 290 00 3390. 00 370. 00 419 29

179. 90

DAYS OF EXPERIHENT

EXPER{MENT # B88@BB7T2 EXPERIMENT START . .E: 6-SEP-B& COMPOUND & 88-DA87
VERSION W 3.
- ACCESSION M 906659
0. 008
598 208
1029 88
' + 2090 220
. x 1920 @ee
[ 1 i I ] I 1 3
0. 28 4.90 8. 28 12.80 16.80 28. 00 24.00 28. 00 32 80

HG/XG
HG/KG
MG/KG
MG/KGC
nG/KG

bt Bt Mg it i |



MEAN FOR BODY WEIGHT (GRAMS)

EXPERIMENT # 8B00B7T2 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

0.000 500.000 1000.000 2000.000 4000.000
MG/KG MG/KG MG/KG MG/KG MG/KG
GROUP-F GROUP-F GROUP-F GROUP-F GROUP-F

WEEK # 1
bay 1 177.9 A 187.5 179.3 185.1 184.6
10.5 B 1.9 14.5 10.5 13.0
3¢C 6 4 7 7
DAY 6 218.4 229.2 222.9 224 .4 2241
15.7 16.2 17.9 18.7 10.0
3 6 4 7 7
WEEK # 2
pay 9 235.1 242.8 232,3 223.1 210.4
14.2 20.4 15.7 35.1 18.3
3 6 4 7 3
DAY 12 260.4 264.5 258.2 257.8
18.5 24.5 20.5 25.7
3 6 4 6
WEEK # 3
DAY 16 296.0 298.3 288.9 289.6
24.7 28.7 22.5 29.8
3 6 4 6
DAY 19 341.9 345.7 333.2 324.0
25.6 32.0 25.1 30.6
3 6 4 6

NOTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,
DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY: A = MEAN VALUE
B = % STANDARD DEVIATION
C = NUMBER OF VALUES PER GROUP



EXPERIMENT # 88008772

NOTE:

DAY 1
DAY 6
BAY 9
DAY 12
DAY 16
DAY 19

ANIMAL #

DAY 1
DAY 6
DAY 9
DAY 12
DAY 16
DAY 19

ANTMAL #
pAY 1
DAY 6
bAY 9

601

174.9
213.7
234.3
252.0
278.2
322.5

609

NN
165.
199.
209,

221,
223.

WMo :huN

617

166.
204.
216.
234,
263.
307.

o ne

625

187.
213.
222.
231.
256.
291,

O WUt by

633
oP

167.0
211.4
204.9

602

197.6
224.5
230.5
236.9
241 .1
241.5

610

185.6
221.8
232.3
227.1
234.4
249.2

618

196.2
244.9
251.2
281.9
3N2.6
359.5

626

204.3
260.0
268.7
294 .4
327.9
355.7

634
1]

198.6
237.8

INDIVIDUAL ANIMAL BODY WEIGHTS {GRAMS)
EXPERIMENT START DATE: 6~SEP-88

603
NN

185.0
220.6
229.3
239.8
243.2
247.8

500.000 MG/KG GROUP-F

611

184.6
219.6
235.9
253.1
283.4
326.0

1000.000 MG/KG GROUP-F

613

186.4
212.9
222.3
249.7
277.8
316.0

2000.000 MG/KG GROUP-F

627

171.4
209.0
200.7
239.7
267.6
300.4

4000.000 MG/KG GROUP-F

635
bP

181.1

0.000 MG/KG GROUP-F

604
NN

192.4
227.7
231.9
243.5
254.8
259.8

612

172.1
213.8
224.1
247.1
287.9
349.5

620
NN

186.9
229.1
240.1
248.6
254.8
260.7

628

187.2
226.5
236.8
263.2
304.8
344.8

636
EP

184.5

605 606
NN

178.9 169.2
220.1 205.5
227.2 221.3
247.3 241.5
245.1 285.5
251.5 332.3

613 614

206.0 188.5
259.9 227.8
282.5 236.6
313.8 259.3
356.6 288.5
407.2 318.9

621 622
NN

167.7 185.4
229.2 214.3
238.8 204.4
266.7 217.3
302.0 231.3
349.4 233.7

629 630
DP

175.6 186.1
208.2 236.5
159.8 248.0
280.2
314.6
354.2

637 638
DP DP

200.4 190.9

221.5 220.7 233.5 230.0

195.5

230.9

607

189.5
235.9
249.7
281.6
324.2
INn.g

615

194.7
230.9
242.7
257.9
289.7
340.0

623
NN

198.6
227 .1
234.7
218.3
240.0
23%.7

631

184.0
217.7
225.4
238.0
266.0
297.0

639
DN

175.2
219.5
197.3

COMPOUND # B8-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

608
NN

177.0
214.9
222.4
238.8
244.8
248.0

624
NN

181,
220.
229.
226.
234,
243.

0 h BN —

632
NN

176.
218.
225,
232.
225.1
233.8

~ 0 = b

640
DP

170.0
213.6

NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,
DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

10



MEAN BODY WEIGHT CHANGE (GRAMS) 11

EXPERIMENT # 88008772 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

0.000 500.000 1000.000 2000.000 4000.000
MG/KG MG/KG MG/KG MG/KG MG/KG
GROUP-F GROUP-F GROUP-F GROUP-F GROUP-F

DAYS OF GESTATION

0- 6 40.5 A 4.7 43.6 39.3 39.4
5.3 8 6.9 15.0 10.4 4.0
3c 6 4 7 7
6~ 9 16.7 13.6 9.4 -1.3 -10.5
3.5 5.1 2.5 21.8 13.9
3 6 4 7 3
g-12 25.3 21.7 25.9 24 .1
7.1 5.6 5.6 11.5
3 6 4 6
12 - 16 35.6 3.8 30.7 31.8
8.5 6.3 3.3 5.9
3 6 4 6
16 - 19 456.0 47 .4 44.3 34.3
1.4 10.3 4.2 4.8
3 6 4 6
6-16 77.6 69.1 66.0 62.5
12.1 14.6 5.9 14.8
3 6 4 6

NOTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN - NOT PREGNANT : NEGATIVE STAIN, DP — SPONTANEQUS DEATH : PREGNANT,
DN — SPONTANEQUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY: A = MEAN VALUE
B = + STANDARD DEVIATION
C = NUMBER OF VALUES PER GROUP
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INDIVIDUAL ANIMAL BODY WEIGHTS CHANGES (GRAMS)

- oh
o0 [Te)
et
[-+]

[+'4
##“
[=K7,1
225
34
Twd

Wl

3

b3

EXPERIMENT START DATE: 6-SEP-88

EXPERIMENT # 88008772

0.000 MG/KG GROUP-F

603

605 606 607 608

604

601 602

ANIMAL #

NN

NN

------

500.000 MG/KG GROUP-F

610 611 612 613 614 615 616

609

ANIMAL #

------

0000 O

------

------

------

------

GROUP-F
621

1000.000 MG/KG

619

620 622
NN NN

618

617

ANIMAL #

81..6.!42
o~ 1_|2 -

------
------
......
------

......

WOOW M
MM YO
P E0AD P

6
6- 9
g - 12
12 - 16
16 - 19
6 -16

DAYS 0 -

GROUP-F
629
1]

2000.000 MG/KG

631 632
NN

630

626 627 628

625

ANIMAL #

......

G T
™M | NN

------

......

4000.000 MG/KG GROUP-F

634 635 636 637 638 639 640
112 oP EP oP DP DN DP

633
DP

ANIMAL #

43.6

36.2 33.

40.4
-26.0

39.2

Uy

3¢

6
6- 9

DAYS 0O -

PREGNANT

NOT PREGNANT, EP - EUTHANATIZED :

-
-

: NEGATIVE STAIN, DP — SPONTANEOUS DEATH : PREGNANT,

NN — NOT PREGNANT
DN - SPONTANEOUS DEATH

NOTE:



FEED CONSUMPTION (GRAHS)

ee

25 09 30.00

28.00

15.00

19.90Q

D. 98

DAYS OF EXPERIMENT

EXPERIMENT ® 88008772 EXPERIMENT START . .E. 6-SEP-88, COMPOUND # B88-0087
VERSION N 3.
- ACCESSION N 9B6659
m® £00
o508 20
1000 geo
4+ 2000 BBA
. « 4002 008
1 T Y ] T T Y 1
8. 20 4.00 8. 08 12.98 16,00 20.20 24 @0 28.00 32.00
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MG/KG
MG/KG
HG/KG
MG/KG
MG/KG

B T T T |



MEAN FOR FEED CONSUMPTION {GRAMS) A

EXPERIMENT # 88008772 EXPERIMENT START DATE: 6-SEP-B88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

0.000 500.000 1000.000 2000.000 4000.000
MG/KG MG/KG MG/KG MG/KG MG/KG
GROUP-F GROUP-F GROUP-F GROUP-F GROUP-F

WEEK # 1
DAY 6 19.9 A 21.6 20.6 20.5 19.6
1.7 8 2.7 2.8 3.6 0.9
3cC 6 4 7 7
WEEK # 2
DAY 8 4.8
1.7
3
DAY 9§ 15.7 14.2 12.8 11.4 9.4
1.8 1.9 1.7 5.2 39
3 6 4 7 3
DAY 10 1.4 0.8
0.0 0.0
1 1
DAY 12 19.7 19.1 20.6 18.9 2.8
1.9 2.8 3.8 4.3 0.0
3 6 4 6 1
WEEK # 3
DAY 16 19.9 21.9 20.1 21.2
2.5 3.8 0.9 4.4
3 6 4 6
DAY 19 27.8 30.1 30.3 30.5
2.1 3.5 1.6 2.1
3 6 4 6
DAYS 6 - 16 19.0 19.8 19.0 19.1
2.3 3.9 3.7 4.8
3 6 4 6

NOTE: MEANS DO NOT INCLUDE NN OR DN VALUES.
NN -~ NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,
DN — SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY: A = MEAN VALUE
B = = STANDARD DEVIATION
C = NUMBER OF VALUES PER GROUP
A « FEED CONSUMPTION REFERS TO GRAMS/ANIMAL/DAY.
DAYS 6 - 16 = AVERAGE CONSUMPTION BETWEEN DAYS 6 AND 16



EXPERIMENT # 88008772

NOTE:

KEY:

DAY
DAY
DAY
DAY

ANIMAL # 6013
6 18.2
9 13.7
12 17.8
16 18.0
19 28.4

DAY

DAYS 6 — 16 16.6

DAY
DAY
DAY
DAY

ANIMAL # 609
NN

& 15.9

9 12.7

12 13.4

16 13.8

19 18.6

DAY

DAYS 6 - 16  13.3

DAY
DAY
DAY
DAY
DAY

ANIMAL # 617
6 18.0
9 12.3
12 15.2
16 18.9
19 29.7
DAYS 6 - 16 15.8

DAY
DAY
DAY
DAY
DAY

ANIMAL # 625
6 17.7
9 12.2
10
12 12.0
16 16.6
19 29.2

DAY

DAYS 6 - 16  13.9

DAY
DAY
DAY
DAY
DAY

ANIMAL # 633
op
6 19.5
7
8
9 8.3
10
12 2.8

DAY

602
NN

810

20.4
13.8
11.8
13.5
23.7
13.¢

618

634
DP
19.1

6.4

INDIVIDUAL ANIMAL FEED CONSUMPTION {GRAMS) A
EXPERIMENT START DATE: 5-SEP-88

603
NN

0.000 MG/KG GROUP-F

604 605 606 607
NN NN

8.8 22.9 23.3 19.8 21.6

14.5 17.8 18.0 18.5 20.

611

20.7
14.3
18.8
21.0
28.4
18.3

18.0 19.0 16.9 16.4
18.4 21.4 19.7 21.
7.2 17.4 18.9 22,
22.8 22.6 25.4 2

500.000 MG/KG GROUP-F

612 613 614 615
18.9 26.9 20.9 20.5
1.4 17.3 14.0 13.7
17.7 24.3 18.1 16.0
27.4 25.8 19.1 19.0
29.8 37.0 27.5 29.3
19.6 22.8 17.2 16.5

1000.000 MG/KG GROUP-F

619

18.4
2.7
22.5
20.5
28.4
18.7

627

620 621 622 623
NN NN NN
21,1 23.1 18,9 201
4.1  15.0 7.4 12.3
6.8 21.0 13.7 112.2
15.9 20.1 13,9 12.9
25.1 31.8 20.1 19.0
15.6 18.8 1. 12.5

2000.000 MG/KG GROUP-F
628 629 630 631
opP
22.4 17.0 23.5 8.7
13.3 2.2 4.8 125
1.4
19.3 22.4 16.9
23.4 23.6 17.4
33.3 32.9 29.9
19.1 20.6 15.7

et (A) et b
nomo -,
—N~h OC

4000.000 MG/KG GROUP-F

635
bp

19.1

7.1

636 637 638 639
EP op op DN

19.4 8.6 21.4 20.7

4.8 3.2
7.7

COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

608
NN

616

— Y okl it N3
~ WO It
WO O~ h

624
NN

21.7
12.8
13.9
15.4
21.9
14.1

632
23.4
12.5
16.0
13.2

23.7
13.8

oP
20.0
6.5

NN - NOT PREGNANT : NEGATIVE STAIN, DP — SPONTANEQUS DEATH : PREGNANT,
DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

A = FEED CONSUMPTION REFERS TO GRAMS/ANIMAL/DAY.
DAYS 6 - 16 = AVERAGE CONSUMPTION BETWEEN DAYS 6 AND 16
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MEAN TERMINAL ORGAN WEIGHTS AND 800Y WEIGHTS 16

EXPERIMENT # 88008712 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # B8-0087

SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

KILL DAY - 20

GROUP 0.000 500.000 1000.000 2000.000 4000.000
MG/KG MG/KG MG/KG MG/KG MG/KG
F F F F F
80DY WEIGHT (G) 223.9 A 235.7 219.8 226.3
16.9 B 26.0 14.6 24.1
3cC 5 4 6
KIDNEYS (6) 1.7882 1.6914 1.6995 1.9540
0.1100 0.2295 0.1425 0.4231
3 6 4 6
X 0.7995 0.6872 0.7725 0.8594
0.026§ 0.1l4g 0.0202 0.1322
LIVER (G) 9.7182 10.2024 10.4%03 11.0300
0.9715 1.7540 1.2701 1.2314
3 6 4 6
% 4.3356 4.1240  4.7588 4.8768 *
0.1085 0.6666 0.2605 0.2513
3 6 4 6
NOTE: BODY WEIGHT IS CORRECTED BODY WEIGHT

KEY:

MEANS BO NOT INCLUDE NN, DP, DN, AND EP VALUES, —
NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEQUS DEATH : PREGNANT,
DN -~ SPONTANEOUS DEATH : NOT PREGNANT, EP ~ EUTHANATIZED : PREGNANT

A = MEAN VALUE

B = = STANDARD DEVIATION

C = NUMBER OF VALUES PER GROUP

* = STATISTICALLY DIFFERENT FROM CONTROLS (p<0.05), ONE-WAY ANOVA



INDIVIDUAL ANIMAL ORGAN WEIGHTS AND TERMINAL BODY WEIGHT
EXPERIMENT # BB008772 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

0.000 MG/KG GROUP -~ F

ANIMAL # 601 602 603 604 605 606 607 608
NN NN NN NN NN
BODY WEIGHT (G) 225.8 206.1 239.7
KIDNEYS (G) 1.8559 1.6612 1.8474
% 0.8217 0.8062 0.7706
LIVER (G) 9.7573 8.7278 10.6696
X  4.3203 4.2356 4.4509
500.000 MG/KG GROUP - F
ANIMAL # 609 610 611 612 613 614 615 616
NN NN
BODY WEIGHT (G) 215.2 3$ 279.8 230.7 234.8 218.0
KIDNEYS (G) 1.5264 1.5206 2.1079 1.5297 1.7774 1.6862
* 0.7092 $ 0.7533 0.6630 0.7569 0.7734
LIVER (6) 8.6079 9.3788 13.5634 10.0057 10.3525 9.3058
% 3.9992 $ 4.8472 4.3364 4.4087 4.268)
1000.000 MG/KG GROUP ~ F
ANIMAL # 617 618 619 620 621 622 623 624
NN _ NN NN NN
BODY WEIGHT (G) 202.9 237.1 214.2 225.2
KIDNEYS (6) 1.5625 1.8533 1.5952 1.7869
% 0.7700 0.7B17 0.7447 0.7936
LIVER (G) 9.0302 12.0137 10.0200 10.8972
% 4.4503 5.0674 4.6774 4.8400
2000.000 MG/KG GROUP - F
ANIMAL # 625 626 627 628 629 630 631 632
1] NN
BODY WEIGHT (G) 198.9 266.6 209.5 231.9 236.0 214.8
KIDNEYS (G) 1.5741 2.2868 1.6377 1.8058 2.6497 1.7699
% 0.7912 0.8578 0.7818 0.7788 1.1228 0.8241
LIVER (G) 10.0453 12.4427 9.4364 11.8447 12.0273 10.3833
% 5.0454 4.6672 4.5049 5.1086 5.0965 4.8344
4000.000 MG/KG GROUP - F
ANIMAL # 633 634 635 636 637 638 639 640
] op DpP EP DP op DN oP
BODY WEIGHT (G)
KIDNEYS {G%
LIVER {G)
%

NOTE: BODY WEIGHT IS CORRECTED BODY WEIGHT
NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,
DN — SPONTANEOUS DEATH : NOT PREGNANT, EP — EUTHANATIZED : PREGNANT

KEY: § = GRAVID UTERUS WEIGHT WAS NOT COLLECTED; THE CORRECTED TERMINAL BODY WEIGHT AND
RELATIVE ORGAN WEIGHTS COULD NOT BE DETERMINED.



Study No. 88-008772
Acc. No. 906659

PATHOLOGY REPORT
Compound: 2-Ethyl-1,3-hexanediol

Pregnant female rats given 0, 500, 1000, 2000, or 4000 mg/kg of the test
msterial by gavage for 10 treatments over a 20-day period, as part of a
developmental toxicity study, were necropsied., Necropsy lesions are
listed in computer-generated tables.

The cause of death for rats which died after exposure to the test
material was not identified.

GROSS PATHOLOGY

Female Rats - 4000 mg/kg dose group: Treatment-related changes included
test compound in the stomach (5/8) and duodenum (1/8), necrosis (B8/8) and
hemorrhage (1/8) in the glandular gastric mucosa, excessive mucus (2/8)
in the cecum, and thymic (2/8) and adipose tissue (2/8) atrophy. Single
rats died on Days 7, 10, and 12, one rat was killed in extremis and two
rats died on Day 8, and two rats diec on Day <.

2000 mp/kg dose proup: Treatment-related changes in a rat which died on
Day 10 included hemorrhage in the glandular gastric mucosa and thymic end
adipose tissue atrophy. No treatment-related changes were observed in
seven rats which survived the 20-day observation period.

1000 and 500 mg/keg dose proups: No treatment-related changes were
observed in either group. All rats survived the 20-day observation
period.

All other lesions listed in the attached tables were not considered
treatment-related. From some rats the kidneys and livers were collected,
but were not processed, for mieroscopic examination.

AN \f)\:l\o,@m Rtk

Milan §. Vleovic, D.V.M., Ph.D.
MSV:epp
10/26/88

40671
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SUMMARY GROSS PATHOLOGY INCIDENCE TABLE 13

EXPERIMENT # 88008772 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

GROUP 0.000 500.000 1000.000 2000.000 4000.000
HGII;G HG/I:_G HG/I;G HGII;G HG/!:_G

TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DISTENTION
TEST COMPOUND IN LUMEN
STOMACH, GLANDULAR
HEMORRHAGE
NECROSIS
DUODENUM
DISTENTION
TEST COMPOUND IN LUMEN

JEJUNUM
DISTENTION

ILEUM
DISTENTION

CECUM
HYPERSECRETION

COLON

URINARY BLADDER
DISTENTION

OO m ™ O o
th—=0 ¢ o 0o o

- OO — et O [« ]

- O

-0 O MNO®

PANCREAS, NOS
MESENTERIC LYMPH NODES
THYMUS
ATROPHY
HEMORRHAGE
ADRENALS
SPLEEN
OVARIES
FALLOPIAN TUBES
UTERUS
VAGINA

KIDNEYS
HYDRONEPHROSIS, UNILATERAL

LIVER

ADIPOSE TISSUE
ATROPHY

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNORMAL FINDINGS, THE NUMBER OF TISSUES
WITH EACH ABNORMALITY.

-0 O O W W O M O—m o W O M O OO Om OOm O

o0 o O o ® o O 00 O COM® W o0 OW W O Om O O0OMm OO0 OOm ™ M 0 0
—t
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O o O d® O O 0 0 O OO0OM® W O OW W O O O OO®d OO0 OOm ™ o ™ o

MY e O 0 0 B O 00 O WMo D
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EXPERIMENT # 88008772

ANIMAL #

DAYS ON TEST

TRACHEA

LUNGS

HEART

ESOPHAGUS

STOMACH

DUODENUM

JEJUNUM

ILEUM

CECUM

COLON

URINARY BLADDER
PANCREAS, NOS
MESENTERIC LYMPH NODES
THYMUS

ADRENALS

SPLEEN

OVARIES

FALLOPIAN TUBES
UTERUS

VAGINA

KIDNEYS

LIVER
NOTE:

INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT START DATE: 6-5EP-88

GROUP - F

0.000 MG/KG
60
NN NN
20 20 20

EOd M o » o M M M M M M 3 M M M ¥ X M M X

N

Z X M X X MM W X O » M M M M X X ¥ X X »X »x X

Z o M M M M M M M M M M X X M X X X X X X

]
o

ZE X X M M M X X X MM M > M X M X X X »W X X

[a2d
o

ZOdM M M M X X M M M M M X > » X M X x X X

COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

602 603 604 605 606 607 608
NN NN

[
o
N
o
N
Q

Z X X X M MW X X X X X X X X M M X »X > »X X
Z OZ X M X X o M X X M X X M X X X X X >x X X
ZEOE M M o MM M M M M M X X M X MW M XM XM X X X

NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,

DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY: N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY,1-MINIMAL,2-MINOR,3-MODERATE,4-SEVERE
P-PRESENT ,A-ABSENT ,*-SEE COMMENT REPORT (FORM #2), X=NORMAL BUT NOT COLLECTED
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INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT # 88008772 EXPERIMENT START DATE: 6-SEP-88 COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

500.000 MG/KG GROUP - F

ANIMAL # 609 610 611 612 613 614 615 616
NN NN

DAYS ON TEST 20 20 20 20 20 20 20 20
TRACHEA ' X X X X X X X X
LUNGS X X X X X X X X
HEART X X X X X X X X
ESOPHAGUS X X X X X X X x
STOMACH X X X X X X X X
DUODENUM X X X X X X X X
JEJUNUM X X X X X X X X
ILEUM X X X X X X X X
CECUM X X X X X X X X
COLON X X X X X X X X
URINARY BLADDER X X X X X X X X
PANCREAS, NOS X X X X X X X X
MESENTERIC LYMPH NODES X X X X X X X X
THYMUS X X X X X X X X
ADRENALS X X X X X X X X
SPLEEN X X X X X X X X
OVARIES X X X X X X X X
FALLOPIAN TUBES X X X X X X X X
UTERUS X X X X X X X X
VAGINA X X X X X X X X
KIDNEYS N N N N N N N N
LIVER N N N N N N N N

NOTE: NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEQOUS DEATH : PREGNANT,
DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY:  N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY,1-MINIMAL,2-MINOR,3-MODERATE,4-SEVERE
P-PRESENT ,A-ABSENT ,*-SEE COMMENT REPORT (FORM #2), X=NORMAL BUT NOT COLLECTED



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT # 88008772 EXPERIMENT START DATE: 6-SEP-88B COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659
1000.000 MG/KG GROUP - F

ANIMAL # 617 618 619 620 621 622 623 624
NN NN NN NN

N
o
N
=]
N
o

DAYS ON TEST 20 20 20 20 20
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEUM
CECUM
COLON
URINARY BLADDER
PANCREAS, NOS
MESENTERIC LYMPH NODES
THYMUS
ADRENALS
SPLEEN
OVARIES
FALLOPIAN TUBES
UTERUS
VAGINA
KIDNEYS
LIVER N N N N N N

NOTE: NN - NOT PREGNANT : NEGATIVE STAIN, DP — SPONTANEOUS DEATH : PREGNANT,
ON -~ SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHAMNATIZED : PREGNANT

KEY: N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY,1-MINIMAL ,2-MINOR,3-MODERATE,4-SEVERE
P-PRESENT ,A-ABSENT ,*-SEE COMMENT REPORT (FORM #2), X=NORMAL BUT NOT COLLECTED

Z X X X X X X X X MW X M X X X . K > M X = =
E M X o MM M M M M MM M M M M M M M M M M X
E M O M M M M M M M M X M M M M M M X M X
E X M o M MM MM M M M M MM M X M M M M M M X
E O O M M M M M M M M M M M X M M M M M X
ZoOox M MM M M MM M M M M M M M M M M M M M X
Z F M M M MM X MW X M X X X X X M M X M M M x
E E X M M X x M @ M M o M M M M M M M X M
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EXPERIMENT # BB0O87T2

ANIMAL #

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
STOMACH, GLANDULAR
HEMORRHAGE
DUCDENUM
JEJUNUM
ILEUM
CECUM
COLON
URINARY BLADDER
PANCREAS, NOS
MESENTERIC LYMPH NODES

THYMUS
ATROPHY

ADRENALS

SPLEEN

OVARIES
FALLOPIAN TUBES
UTERUS

VAGINA

KIDNEYS

INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT START DATE: 6-SEP-88

2000.000 MG/KG

20

M MM M M X M X x > M o o w=

E M M M o M X

HYDRONEPHROSIS, UNILATERAL

LIVER

ADIPOSE TISSUE
ATROPHY

NOTE: NN - NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEQUS DEATH :

20

MO M M M X X X X Mo M M X

Z2 > M X M M

GROUP ~ F
625 626 627 628 629 630 631 632
DP NN

20

Moo o o M M W X = O »x M

Mo o xx X O X

20

oM x M M M M X X MO W X X

2 M M M x X x

10

> M M M oM M oM N o X X x

oM MM M M X W W

3

COMPOUND # B8-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

20 20 20

oo M X x
Mo > M >
o X X X

HKoOodM M M M X M M

M o DM M M M M M
Mo M M X M M M M

E M X X X X X
E M X MM o M M
E M M M X X

PREGNANT,
DN — SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY: N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY,1-MINIMAL,2-MINOR,3-MODERATE,4-SEVERE
P-PRESENT ,A-ABSENT ,*-SEE COMMENT REPORT (FORM #2), X=NORMAL BUT NOT COLLECTED
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EXPERIMENT # BB00B7T2

ANTMAL #

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS

STOMACH
DISTENTION

TEST COMPOUND IN LUMEN

STOMACH, GLANDULAR
NECROSIS
HEMORRHAGE

DUODENUM
DISTENTION

TEST COMPOUND IN LUMEN

JEJUNUM
DISTENTION

*TLEUM
DISTENTICON

*CECUM
HYPERSECRETION

COLON

*URINARY BLADDER
DISTENTION

PANCREAS, NOS

MESENTERIC LYMPH NODES

THYMUS
HEMORRHAGE
ATROPHY

ADRENALS

SPLEEN

OVARIES

FALLOPIAN TUBES

UTERUS

VAGINA

KIDNEYS

LIVER

ADIPOSE TISSUE
ATROPHY

NOTE :

INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT START DATE: 6-SEP-88

4000.000 MG/KG

COMPOUND # 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659

633 634 635 636 637 638 639 640

oP
12

M oM M

M > M M o M M X W

3

DpP
7

X
X
X
X

»

2 MM M M M X

GROUP - F
DP EP DP
9 8 8
X X X
X X X
X X X
X X X
3
P P
1 2 1
X
3
P
X X
3
X X
3
X
2 2
X X X
X X X
X X X
X X X
X X
2
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

DP DN DP
10 9 8
X X X
X X X
X X X
X X X
P P
1 2 1
2
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X
1
2
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
3

NN — NOT PREGNANT : NEGATIVE STAIN, DP - SPONTANEOUS DEATH : PREGNANT,

DN - SPONTANEOUS DEATH : NOT PREGNANT, EP - EUTHANATIZED : PREGNANT

KEY:

N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY,1-MINIMAL,2-MINOR,3-MODERATE,4-SEVERE

P-PRESENT ,A-ABSENT,*-SEE COMMENT REPORT (FORM #2), XeNORMAL BUT NOT COLLECTED
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EXPERIMENT § BBees7T2

DAY
22
22
22

22

DOSE LEVEL  ANIMAL #

GROSS PATHOLOGY COMMENT REPORT
EXPERIMENT START DATE: 6-SEP-88 COMPOUND ‘ 83-e087
SOFTWARE VERS 3.0
ACCESSION NUMBER 906659

COMMENT

4002.000 MG/KG
4000.080 MC/KG
4800.000 MG/KG
4000.800 MG/KG

636
636
€37
633

STOMACH THROUGH I1LEUM DISTENDED WITH GAS.

CECUM CONTAINED YELLOW MUCOUS.

CECUM CONTAINED MUCUS.

URINARY BLADDER CONTAINED APPROX. 7.5 ML OF URINE.

25



SUMMARY OF OBSERVATIONS COLLECTED AT TIME OF CESARIAN SECTION

HAEL NO. 88-0087 ACCESSION NO. 906659 EXPERIMENT NO. 88008772
START DATE: 06-SEP-88 ROUTE: GAVAGE REPORT DATE: 17-0CT-B8

DOSE GROUP (MG/KG )

——0.000 _<000.000  _4000.000
Females on Study 8 8 8 8 8
# Females Pregnant (%) 3{37) 6 ( 75) 4 ( 50) 7 { 87 7 { 87)
# Litters with Viable Fetuses 3 6 4 6 (E)
# Litters Completely Resorbed 0 0 0 0
# Corpora Lutea 40 98 50 92
Mean = SD 13.3x 2.5 16.3x 4.8 12.5¢ 1.3 15.32 1.0
# Implantations 38 83 45 83
Mean = SD 12.7x 2.1 13.8 1.7 11.3+ 1.5 13.8+ 1.0
% Pre-Implantation Loss (A) 4.6 4.1 1.8+ 22.7 10.0%= 7.4 9.4+ 9.5
# Viable Fetuses 38 75 45 66
Mean Litter Size = SD 12.7¢ 2.1 12.5¢ 2.2 1.3 1.5 MN.0x 2.0
# Resorptions 0 8 0 17 (F)
Mean = SD 0.0+ 0.0 1.3 1.0 0.0 0.0 2.8 2.4
# Dead Fetuses 0 0 0 0
Mean = SD 0.0+ 0.0 0.0+ 0.0 0.0 0.0 0.0 0.0
% Post-Implantation Loss (B) 0.0 0.0 9.9+ 7.9 0.0 0.0 19.9x 17.0(F)
Mean Fetal Body Weight (g) (C) 4.6 1.1 4.3+ 0.9 4.6 0.3 2.8 0.7(F)
Male Body Weight (g} (C) 4.7+ 1.1 4.4 1.1 4.7 0.3 2.9 0.7(F)
Female Body Weight (g) (C) 4.5 1.1 4.2+ 0.8 4.4+ 0.3 2.7 0.7(F)
Mean Sex Ratio (M:F) 45; 55 43: 57 49: 51 B5: 45
Gravid Uterine Weight (g) (D) 82.3x 17.0 71.9x 12.0 76.1x B.2 59.1%x 10.7
Corrected Body Weight (g) (D) 223% 16.9 236 26.0 219 14.6 226x 24.1
(A) (No. of corpora Jutea ~ No. implantations) x 100 calculated for each
No. of corpora lutea Titter and averaged
(B} (No. of implantations - No, of viable fetyses) x 100  calculated for each
No. of implantations Titter and averaged

(C) Mean of the Litter Means = 1 stl'ndard deviation
{D) Mean %1 standard deviation
(E) Dams died or were euthanatized before the end of the treatment period.

(F) Statistically different from control (p<0.05), one-way ANOVA
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EXTERNAL MALFORMATIONS AND VARIATIONS

HAEL NO. B8-0087 ACCESSION NO. 906659 EXPERIMENT NO. 880087T2
START DATE: 06-SEP-88 ROUTE: GAVAGE
DOSE GROUP (MG/KG )
. 500.000 _2000.000 _4000.000
F oL F oL F oL F L F oL
NUMBER EXAMINED: 38 3 75 6 45 4 66 6 0 O
MALFORMATIONS: +
RUDIMENTARY, FILAMENTOUS TAIL 0 o 11 2 2 15k 4
EDEMATOUS, HEMORRHAGIC TAIL c 0 0D O 0 0 2 2
SMALL (MINIATURE) TAIL 0 0 0 0 0 0 1 1
CURLY TAIL ¢ 0 6 0 0 0 11
MISSING TAIL 0 0 g 0 0 O 1Mx 3
CYST ON TAIL 0 0 0 0 0 0 1
TOTAL TAIL 0 0 1 2 2 28 6
ABNORMAL CURVATURE HINDLIMB(S) 0 0 0 0 0 0 13 4
ARTHROGRYPOSIS (CARPUS) 0 0 0 0 0 0 3 3
SHORTENED TRUNK 0 0 0 0 0 0 5 3
(LUMBAR REGION)
UMBILICAL MERNIA 0 0 0 0 0 o 4 2
VARJATIONS:
HEMATOMA (BODY AS A WHOLE) 0 0 0 0 1 9 4

KEY: F = FETUSES
L = LITTERS
K = Statistically different from control {p<0.05), Fisher's Exact Test
% = Dams died or were euthanatized before the end of the treatment period.
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INDIVIDUAL LITTER DATA - EXTERNAL, INTERNAL SOFT TISSUE AND SKELETAL ALTERATIONS

HAEL NO. 88-0087

START DATE: 06-SEP-88B

DAM'S EAR TAG NO.

ACCESSION NO. 906659 EXPERIMENT NO. 88008772
ROUTE: GAVAGE DOSE: CONTROL REPORT DATE: 17-0CT-88
B H H H H H H H
2 3 2 2 2 2 2 3
7 0 % 8 8 % 9 0
8 5§ 2 4 0 7 5§ 7
TOTAL

DAM'S STUDY NO.

601 602 603 604 605 606 607 608 FETUSES LITTERS

NO. FETUSES EXAMINED:

EXTERNAL

EXTERNAL ALTERATIONS:
RUDIMENTARY STRUCTURE
TAIL
HEMATOMA
FACE
HEAD
LEFT MINDLIMB
RIGHT HINDLIMB
RIGHT FORELIMB
NECK
SCAPULAR REGION
ARTHROGRYPOSIS
CARPUS
EDEMA
TAIL
HEMORRHAGE
TAIL
SMaLL
TAIL
BODY AS A WHOLE, NOS
CURLED
TAIL
ABSENT OR MISSING
TAIL
ABNORMAL CURVATURE
HINDLIMB
LEFT HINDLIMB
HERNIA
UMBILICUS
SHORT TRUNK
TRUNK, NOS
ENLARGED , NOS
HINDLIMB
CYsT
TAIL

T} NN NN NN NN 12 15 NN 38 3
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INDIVIDUAL LITTER DATA — EXTERNAL, INTERNAL SOFT TISSUE AND SKELETAL ALTERATIONS

HAEL NO. 88-0087

START DATE: 06-SEP-88

DAM'S EAR TAG NO.

ACCESSION NO. 906659 EXPERIMENT NO. BBO087T2

ROUTE: GAVAGE DOSE: 500.000 MG/KG

[- N - I 7L
-~ N X
o~ X
[+ 0+ B S -
w o N X
O~
NoeMNTIT
O = W X

TOTAL

DAM'S STUDY NO.

609 610 611 612 613 614 615 616 FETUSES LITTERS

NO. FETUSES EXAMINED:
EXTERNAL

EXTERNAL ALTERATIONS:
RUDIMENTARY STRUCTURE
TAIL
HEMATOMA
FACE
HEAD
LEFT HINDLIMB
RIGHT HINDLIMB
RIGHT FORELIMB
NECK
SCAPULAR REGION
ARTHROGRYPOSIS
CARPUS
EDEMA
TAIL
HEMORRHAGE
TAIL
SMALL
TAIL
BODY AS A WHOLE, NOS
CURLED
TAIL
ABSENT OR MISSING
JAIL
ABNORMAL CURVATURE
HINDLIMB
LEFT HINDLIMB
HERNIA
UMBILICUS
SHORT TRUNK
TRUNK, NOS
ENLARGED,NO5
HINDLIMB
Cyst
TAIL

NN NN 10 14 15 10 14 12 7% 6
1 1 1
1 1 1

REPORT DATE: 17-0CT-88
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INDIVIDUAL LITTER DATA - EXTERNAL, INTERNAL SOFT TISSUE AND SKELETAL ALTERATIONS

-4

MAEL NO. 88-0087 ACCESSION NO. 906659 EXPERIMENT NO. 88008772
START DATE: 06-SEP-88 ROUTE: GAVAGE DOSE:  1000.000 MG/KG REPORT DATE: 17-0CT-88
DAN'S EAR TAG NO. H H H H H H H H
z2 2 3 2z 2 2 3 2
9 7 0 9 &6 9 0 8
4 2 2 1 9% 9 9 1
TOTAL
DAM'S STUDY NO. 617 618 619 620 621 622 623 624 FETUSES LITTERS
NO. FETUSES EXAMINED:
EXTERNAL 10 12 0 NN 13 NN NN NN 45 4
EXTERNAL ALTERATIONS: 1 2 3 2
RUDIMENTARY STRUCTURE -
TAIL 1 1 2 2
HEMATOMA
FACE 1 1 1
HEAD

LEFT HINDLIMB
RIGHT HINDLIMB
RIGHT FORELIMB
NECK

SCAPULAR REGION
ARTHROGRYPOSIS
CARPUS

EDEMA

TAIL
HEMORRHAGE

TAIL

SMALL

TAIL

BODY AS A WHOLE, NOS
CURLED

TAIL
ABSENT OR MISSING
TAIL
ABNORMAL CURVATURE .
HINDLIMB

LEFT HINDLIMB
HERNIA

UMBILICUS

SHORT TRUNK
TRUNK, NOS
ENLARGED,NOS
HINDLIMB

CyYsT

TAIL



41

INDIVIDUAL LITTER DATA — EXTERNAL, INTERNAL SOFT TISSUE AND SKELETAL ALTERATIONS

HAEL NO. 88-0087

START DATE: 06-SEP-88

DAM'S EAR TAG NO.

ACCESSION NO. 906659

ROUTE: GAVAGE DOSE:  2000.000 MG/KG
H H H H H H H H
2 2 2 2 3 2 2 3
7 7 8 7 0 8 9 1
7 1 6 3 1 5 3 1
TOTAL

DAM'S STUDY NO.

625 626 627 628 629 630 631 632 FETUSES LITTERS

NO. FETUSES EXAMINED:
EXTERNAL

EXTERNAL ALTERATIONS:
RUDIMENTARY STRUCTURE
TAIL
HEMATOMA
FACE
HEAD
LEFT HINDLIMB
RIGHT HINDLIMB
RIGHT FORELIMB
NECK
SCAPULAR REGION
ARTHROGRYPOSIS
CARPUS
EDEMA
TAIL
HEMORRHAGE
TAIL
SMALL
TAIL
BODY AS A WHOLE, NOS
CURLED
TAIL
ABSENT OR MISSING
TAIL
ABNORMAL CURVATURE
HINDLIMB
LEFT HINDLIMB
HERNIA
UMBILICUS
SHORT TRUNK
TRUNK, NOS
ENLARGED ,NOS
HINDLIMB
Cyst
TAIL

12 11 10. 14 DP 11 8 NN 66
4 9 7 5 4 8 37
4 5 13 3 15
11 2
1 1 2

1 1

3 3

1 1

1 1

T 1 3
1 1 2
1 H 2
1 1
3 2 2 7
1 1

2 1 8 n

1 3 13 8

5 5

i 3 4

2 1 2 5

1 1

1 1

EXPERIMENT NO. 88008712

REPORT DATE: 17-0CT-88
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INDIVIDUAL LITTER DATA - EXTERNAL, INTERNAL SOFT TISSUE AND SKELETAL ALTERATIONS

HAEL NO. 88-0087 ACCESSION NO. 906650 EXPERIMENT NO. 88008772
START DATE: 06-SEP-88 ROUTE: GAVAGE DOSE:  4000.000 MG/KG REPORT DATE: 17-0CT-88
DAM'S EAR TAG NO. H H R H H H H H

2 2 2 3 2 3 2 2

7 9 6 0 8 0 9§ 8

4 8 8 3 7 6 0 8

TOTAL

DAM'S STUDY NO. 633 634 635 636 637 638 630 640 FETUSES LITTERS
NO. FETUSES EXAMINED:
EXTERNAL DP DP DP EP DP DP ON OP 0 0

EXTERNAL ALTERATIONS:
RUDIMENTARY STRUCTURE
TAIL
HEMATOMA
FACE
HEAD
LEFT HINDLIMS
RIGHT HINDLIMB
RIGHT FORELIMB
NECK
SCAPULAR REGION
ARTHROGRYPOSIS
CARPUS
EDEMA
TAIL
HEMORRHAGE
TAIL
SMALL
TAIL
BODY AS A WHOLE, NOS
CURLED
TAIL
ABSENT OR MISSING
TAIL
ABNORMAL CURVATURE
HINDLIMB
LEFT HINDLIMS
HERNIA
UMBILICUS
SHORT TRUNK
TRUNK, NOS
ENLARGED, NDS
HINDLIMB
CYsT
TAIL
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INDIVIDUAL LITTER DATA - EXTERNAL FETAL ALTERATIORS

EEY
SEX: M = Male F = Female U = Unknown
STATUS: A = Alive D = Dead E = Early Resorption
L = Late Resorption
EXTERNAL EXAM: N = Rormal A = Abnormal
FIXATIVE: B = Bouin's A = Alcohol



INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 44

HAEL NO. BB-POE7 ACCESSION NO. gR6E50 EXPERIMENT NO. BB0QS7T2
START DATE: R6-SEP-88 ROUTE: GAVAGE ~ DOSE: CONTROL REPORT DATE: 17-0CT-BS8
CROWN-RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (M/F/U) (GRAMS) (A/D/E/L) (M) (N/A) {8/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT
601 L 1 M 3.34 A N
L 2 M 3.65 A N
L 3 F 3.34 A N
L 4 F 3.40 A N
LS F 3.54 A N
L 6 ™ 3.88 A N
R 1 F 3.49 A N
R 2 Y] 3.63 A N
R 3 F 3.53 A N
R 4 7] 3.44 A N
R 5 Y] 3.46 A N
886 L 1 F 5.52 A N
L 2 F $.42 A N
L 3 M 5.57 A N
L 4 F 8.79 A N
L 5 ™ 5.99 A N
L 6 M 5.68 A N
R 1 M 5.72 A N
R 2 F 5.70 A N
R 3 ™ 5.52 A N
R 4 F 5.84 A N
R 5 M 5.27 A N
R 6 F 5.79 A N
607 L % M 4.80 A N
L 2 F 4.85 A N
L 3 F 4.62 A N
L 4 M 4.67 A N
L5 F 4.3% A N
L & ™ 5.05 A N
L 7 F 4.58 A N
L 8 F 5.06 A N
R 1 F 4.57 A N
R 2 F 4.95 A N
R 3 M 5.80 A N
R 4 F 2.87 A N
R S M 5.20 A N
« R & F 4.59 A N
R 7 F 4.96 A N

KEY: N — EXAMINED AND NORMAL, 1 — MINIMAL, 2 — MINOR, 3 — MODERATE, 4 — SEVERE, P — PRESENT, A ~ ABSENT



INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 45

HAEL NO. BB-@087 ACCESSION NO. 2BEES5D EXPERIMENT NO. BB@Q87T2
START DATE: 86-SEP-BS ROUTE: GAVAGE  DOSE: __5@P.@ROMG/KG  REPORT DATE: 14-DEC-88

I'd

CROWN-RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (W/F/0) (GRAMS) (AMD/E/L) () (N/A) (8/a7 )
LOCATION : ABNORMALITY SEVERITY
COMMENT

€11 o.e2
e.e?
5.32
0.00
5.88
5.37
5.e6
TAIL RUDIMENTARY STRUCTURE P
5.12
5.01
5.77
4.32
5.54
5.44
4.93
4.84
5.15
5.24
5.00
5.1%
4.98
4.82
4.77
5.22
4.7
5.e2
5.33
4.92
3.78
3.54
3.75
3.87
4.17
3.94
3.82
3.99
3.60
3.73
3.74
3.64
3.90
3.61
3.74
0.e9
3.2
3.16
e.e0
3.23
3.29
KEY: N — EXAMINED AND NORMAL, 1 — MINIMAL, 2 — MINOR, 3 = MODERATE, 4 -~ SEVERE, P = PRESENT, A — ABSENT
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O R = D0 NON RN = OO EGEN=0YNRO RGN =0 RGN =0MEND
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P MEIPMEIEFIEEEEEEEFRIEEIIREEREEEEE»
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INDIVIDUAL LITTER DATA - EXTERNAL FETAL ALTERATIONS 46

HAEL NO. BR-@QR7 ACCESSION NO. 206659 EXPERIMENT NO. BBRGS7T2
START DATE: 26-SEP-B8 ROUTE: GAVAGE DOSE: _580.00OMG/KG = REPORT DATE: 17-0CT-8R

{“" CROWN-RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH £XAM FIXATIVE
DAM FETUS (M/F/U) (GRAMS) (A/D/E/L) (W) (N/A) (8/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT

614 2.94
2.93
3.26
3.11
3.1
3.32
3.3
3.43
3.66
3.41
3.49
3.49
3.28
3.43
3.35
3.47
3.34
3.18
3.39
3.38
0.00
5.42
4.45
4.92
4.65
4.78
.00
5.24
5.41
4.59
5.12

. 0.08
$.13
4.98
5.3

615

R
R
R
R
R
R
L
L
L
L
L
L
L
L
R
R
R
R
R
R
R
616 L
L
L
L
L
L
L
R
R
R
R
R
R
R

M EEErMErEEEREMEEEEEEEEREEEEEEREEE
ZZZT>YPITTZTZ>PZXTZLZZZ»PIZZZIXTZZZIZLZZZZZZZZZ ®

1
2
3
4
5
-]
1
2
3
4
5
[
7
8
1
2
3
4
5
6
7
1
2
3
4
5
[
7
1
2
3
4
S
[
7

EMECEmMEMCYNMEMNMECEEEE "N AEL "N MEMNMEMNMMMEELE ™

KEY: N - EXAMINED AND NORMAL, 1 — MINIMAL, 2 = MINOR, 3 ~ MODERATE, 4 = SEVERE, P — PRESENT, A — ABSENT



INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 47

HAEL NO. BB-0R87 ACCESSION NO. 2BGESS EXPERIMENT NO. BEGSR7T2
START DATE: p&6-SEP-88 ROUTE: GAVAGE _ __ DOSE: __1200,80eMG/KG = REPORT DATE: 17-0CT-88

CROWN-RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (M/F/) (GRAMS) (A/D/E/L) (M) (N/A) (B/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT

617 4.83
4.56
4.94
4.981
4.60
4.23
4.87
TAIL RUDIMENTARY STRUCTURE ’ P
.57

.8
.84
.50
.72
49 A

TAIL RUDIMENTARY STRUCTURE P

a3rreer
R XL
EMmMnErx
> > B> > >
>»ZTzZzZzZ2ZZ
>E > r> >

618

rree3 00
(PR
MM ETNE™
O O O WS

> > >
»ZzzZzzZzZ
> e >>»

>0
2o
»

o
- G
> > >
>z 2z
> > >

A X3 r
GN =
EEX= -k

FACE HEMATOMA, P

BRUISE PRESENT ON LOWER JAW.
4.86
4.32
4.53
4.52
5.1
4.86
4.23
4.57
4.63
4.82
5.03
5.25
4.87
4.68
4.41
3.85
3.87
4.53
4.69
4.18
3.95
4.37
4.52
4.26
3.47
3.36
4.1
4.26 N

KEY: N = EXAMINED AND MORMAL, 1 = MINIMAL, 2 — MINOR, 3 = MODERATE, 4 — SEVERE, P — PRESENT, A ~ ABSENT
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INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 48

ACCESSION NO. 20E659 EXPERIMENT NO. BBRBS7T2
ROUTE: GAVAGE  DOSE: _2P0R.0BPMG/KG _  REPORT DATE: 17-0CT-88

HAEL NO. BE-0087
START DATE: P&-SEP-B8

CROWN—RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (w/e/0) (GRAWS) (A/D/E/L) () (N/A) (8/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT
825 L 1 F 2.59 A N A
L 2 M 2.85 A N A
L 3 M 2.59 A N A
L 4 F 2.60 A N A
L S M 2.97 A A A
CARPUS ARTHROGRYPOSIS P
ABNORMAL FLEXURE OF RIGHT WRIST.
R 1 F 2.12 A A A
TAIL EDEMA P
TAIL HEMORRHAGE P
TAIL SMALL P
BODY AS A WHOLE, NOS SMALL P
R 2 F 2.48 A A A
HEAD HEMATOMA P
BODY AS A WHOLE, NOS SMALL P
FETUS HAD BRUISE ON LEFT SIDE OF HEAD.
R 3 F 2.78 A N A
R 4 M 2.Nn A N A
R & F 1.54 A A A
BODY AS A WHOLE, NOS SmaLL P
R & M 2.7% A N A
R 7 M 2.77 A N A
626 L 1 ™ 1.94 A A A
LEFT HINDLIMB HEMATOMA P
TAIL CURLED P
BRUISE OF LEFT HINDQUARTERS.
L 2 y 0.0 E A
L 3 M 2.88 A A A
TAIL RUDIMENTARY STRUCTURE P
L 4 F 2.50 A A A
TAIL ABSENT OR MISSING A
RIGHT HINDLIME HEMATOMA P
RIGHT FORELIMB HEMATOMA P
L s F 2.85 A A A
TAIL RUDIMENTARY STRUCTURE P
RIGHT FORELIMB HEMATOMA, P
L 6 F 1.73 A A A -
TAIL RUDIMENTARY STRUCTURE P
CARPUS ARTHROGRYPOS1S P
ABNORMAL FLEXURE OF BOTH WRISTS. '
R 1 F 1.45 A A A
BODY AS A WHOLE, NOS SMALL P
HEAD HEMATOMA P
BRUISE ON TOP OF HEAD.
R 2 M 1.98 A A A
RIGHT FORELIMB HEMATOMA P
BRUISE ON RIGHMT FORELIMB AT ELBOW.
R 3 F 2.04 A N A
R 4 M 3.e6 A N A

KEY: N = EXAMINED AND NORMAL, 1 ~ MINIMAL, 2 = MINOR, 3 — MODERATE, 4 ~ SEVERE, P — PRESENT, A - ABSENT



INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 49

HAEL NO. B&—RBE7 ACCESSION NO. 906653 EXPERIMENT NO. BREARZT2
START DATE: 6-SEP-ER ROUTE: GAVAGE ~ DOSE: _2000.000MG/KG ~ REPORT DATE: 17-QCT-88
CROWN--RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (M/F V) (GRAMS ) (A/0/E/L) (1) (N/A) (8/4/ )
LOCATION ABNORMALITY SEVERITY
COMMENT
626 R 5 F 1.63 A A A
TAIL ABSENT OR MISSING A
HINDLIMB ABNORMAL CURVATURE P
WBILICUS HERNIA P
BODY AS A WHOLE, NOS SMALL P
NECK HEMATOMA, P
ABNORMAL FLEXURE OF BOTH HINDLIMSS.
R & M 2.54 A A A
TAIL RUDIMENTARY STRUCTURE P
R 7 v e.00 E A
R 8 v 8.80 E A
627 L 1 M 2.74 A N
L 2 M 2.04 A N
L 3 U .00 E A
L 4 M 1.37 A A A
HINDLIMB ABNORMAL CURVATURE P
TRURK, NOS SHORT TRUNK P
LUMBAR AREA APPEARS REDUCED IN SIZE, ABNORMAL FLEXURE OF BOTH HINDLIMBS.
R 1 F 1.87 A A A
LEFT HINDLIME HEMATOMA P
HEMATOMA PRESENT ON ANKLE OF LEFT HINDLIMB.
R 2 M 2.68 A A A
HINDLIMB ENLARGED, NOS L
HINDLIMB ABNORMAL CURVATURE P
TAIL RUDIMENTARY STRUCTURE P
HINDLIMBS WERE SWOLLEN WITH ABNORMAL FLEXURE.
R 3 u 0.0 L A
R 4 M 2.67 A A A
TAIL RUDIMENTARY STRUCTURE P
R S M 1.93 A A A
HINDLIMB ABNORMAL CURVATURE P
TAIL RUDIMENTARY STRUCTURE P
TRUNK, NCS SHORT TRUNK P
ABNORMAL FLEXURE OF HINDLIMBS; LUMBAR REGION APPEARS REDUCED IN $IZE.
R ¢ U .00 L A A
R 7 ™ 3.1 A A A
TAIL RUDIMENTARY STRUCTURE -~ P
TAIL CYST P
CYST-LIKE STRUCTURE WAS PRESENT AT THE TIP OF THE TAIL.
R 8 u 0.00 E A
R 9 F 1.73 A A A
TAIL RUDIMENTARY STRUCTURE P
R 10 F 2.68 A N
€28 L 1t F - 2.95 A N A
L 2 M 2.13 A A A
TAIL RUDIMENTARY STRUCTURE P
BODY AS A WHOLE, NOS SMALL P
L 3 F 2.78 A A A
TAIL RUDIMENTARY STRUCTURE P
TRUNK, NOS SHORT TRUNK P

LUMBAR AREA APPEARS REDUCED IN SIZE,
KEY: N —~ EXAMINED AND NORMAL, % — MINIMAL, 2 — MINOR, 3 ~ MODERATE, 4 — SEVERE, P — PRESENT, A — ABSENT



INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 50

HAEL NO. BR-0PRY ACCESSION NO. BREESY EXPERIMENT NO. 8B8@BR7T2
START DATE: BG-_SEP—8& ROUTE: GAVAGE ~ DOSE: _2000 QPeMG/KG == REPORT DATE: 17-OCT-8R
CROWN-RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (M/F/U) (GRAMS) (A/D/E/L) {m4) (N/A) (B/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT
628 L 4 F 2.36 A A A
TAIL EDEMA P
TAIL HEMORRHAGE P
L 5 ™ 215 A N A
L 6 F 2.75 A N A
L 7 M 3.16 A : A A
TAIL RUDIMENTARY STRUCTURE P
L a M 3.e . A N A
R 1 7] 1.65 A A A
BODY AS A WHOLE, NOS SMALL P
R 2 7] 3.e9 A N A
R 3 F 2.97 A N A
R 4 F 2.87 A N A
R S F 2.92 A N A
R & "] 3.907 A N A
63 L 1 v 0.00 £ A
L 2 M 4,20 A N A
L 3 U e.00 E A
L 4 u 0.00 E A
_____ L S F 4.43 A A A
TAIL RUDIMENTARY STRUCTURE p
HINDLIMS ABNORMAL CURVATURE P
ABNORMAL FLEXURE OF HINDLIMBS.
L & F 2.85% A N A
L 7 F 4.49 A N A
L 8 M 5.22 A N A
R 1 v e.00 £ A
R 2 M 3.12 A N A
R 3 M 4,42 A N A
R 4 M 3.89 A A A
TAIL RUDIMENTARY STRUCTURE P
R S5 Y] 4.53 A A A
TAIL RUDIMENTARY STRUCTURE p
R 6 F 3.86 A N A
R 7 M 4.05 A A A
TAIL ABSENT OR MISSING A
631 L 1 U e.00 L A .
L 2 u 0.00 E A
L3 M 3.43 A ' A A
TAIL ABSENT OR MISSING A
LEFT HINDLIMS ABNORMAL CURVATURE P
SCAPULAR REGION HEMATOMA P
ABNORMAL FLEXURE OF THE MINDLIMBS.
L 4 v 2.78 A A A
TAIL ABSENT OR MISSING A
HINDLIMB ABNORMAL CURVATURE P
ABNORMAL FLEXURE OF THE HINDLIMBS. '
L 5 U 0.e0 L A
L 6 v 0.00 L A

KEY: N — EXAMINED AND NORMAL, 1 — MINIMAL, 2 — MINOR, 3 — MODERATE, 4 ~ SEVERE, P — PRESENT, A — ABSENT



HAEL NO. BB-Q0R7
START DATE: 26-SEP-EBE

INDIVIDUAL LITTER DATA — EXTERNAL FETAL ALTERATIONS 51

ACCESSION NO. 296639 EXPERIMENT NO. BERQS7T2
ROUTE: GAVAGE  DOSE: __2000.000MG/KG = REPORT DATE: 17-OCT-88

CROWN—RUMP EXTERNAL
SEX WEIGHT STATUS LENGTH EXAM FIXATIVE
DAM FETUS (M/F/U) (GRAMS) (A/D/E/L) (w) (N/A) (B/A/ )
LOCATION ABNORMALITY SEVERITY
COMMENT
&M 7 F 2.99 A A A
TAIL ABSENT OR MISSING A
HINDLIMB ABNORMAL CURVATURE P
UMBILICUS HERNIA P
ABNORMAL FLEXURE OF HINDLIMBS,
8 M 2.92 A A A
TAIL ABSENT OR MISSING A
LEFT HINDLIMB ABNORMAL CURVATURE P
WBILICUS HERNIA P
ABNORMAL FLEXURE OF THE LEFT HINDLIMB.
1 F 2.77 A A A
TAIL ABSENT OR MISSING A
LEFT HINDLIMB ABNORMAL CURVATURE P
ABNORMAL FLEXURE OF LEFT HINDLIMB.
2 F 2.67 A A A
TAIL ABSENT OR MISSING A
LEFT HINDLIMB ABNORMAL CURVATURE P
uMEILICUS HERNIA P
TRUNK, NOS SHORT TRUNK P
- ABNORMAL FLEXURE OF LEFT HINDLIMB; LUMBAR AREA APPEARS REDUCED IN SIZE.
3 v 0.00 E A
4 U @.00 L A
5 M 3.1 A A A
TAIL ABSENT OR MISSING A
LEFT HINDLIMB ABNORMAL CURVATURE P
ABNORMAL FLEXURE OF LEFT HINDLIMB.
6 F 2.73 A A A
TAIL ABSENT OR MISSING A
HINDLIMB ABNORMAL CURVATURE P
CARPUS ARTHROGRYPOSIS P
TRUNK, NOS SHORT TRUNK P

ABNORMAL FLEXURE OF THE HINDLIMBS AND WRISTS; LUMBAR REGION APPEARS REDUCED.

KEY: N — EXAMINED AND NORMAL, 1 = MINIMAL, 2 — MINOR, 3 — MODERATE, 4 — SEVERE, P — PRESENT, A — ABSENT



ANNLYSIS REQUESTED BY: Toxicology

CQSe JOB FILE NUMBDER: EEBHBZT -

CHEMICALS QUALITY SERVICES DIVISION REPORT

DATE REQUEST

DATE ANALYZE

REQULST FOR ANALYSIS: BB54787

TITLE: Initial Furiiy of BE-0BB7

AUTHOR: N. Forier

FOR ADDITIONAL INFORMATION OR WORK CONTACY: K. Robillard,

SAMPLE IDCNTIFICATION: Received one sample labelled HAEL %

9REE5S

REPDRT:

L

ED: &/26/88

D: B/18/8B8

DATE REPORTED: B/22/8B8

N. Porter

BB-2QBY, Acc.

The sample was submitied for initial purity, and was analyzed
using ihe follewing chromatiographic conditions:

The sample was diluted in ethyl acetate and analyzed.

foliocws:

n=2J
S =0

20m, DB-5 wide bore @.25um J4W column
carrier: Helium ai 8 psi

E

S2'C (2 min.) - 200°C at 10" /min. (hoid at 20@°'C for Imin)

eplit injeciion, sample load epprox. 2.0 ub
eleciron ionization
inj. temp. & 258°C
det. temp. @ 252°'C

frea X BB-BOB7
B5.9

S:gned -"-—]7_ @fw

Rk

The results were as

62
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CHEMICALS QUALITY SERVICES GIVISION REFORT

ANALYSIS REQUESTED BY: Toxicolony OATE REQUESTED: 7/iS/85

STUDY TYPE: 28 Dav GSavage
DATE ANALYZED: 7/29/E8

CQSD JOB FILE NUMBER: EEBHPZ! Ren ¥ @E4797

STUDY DIRECTOR: Walt Krassvage
TITLE: Structure Confirmation of BE-@DB7

AUTHOR: N. Forter DATE REPORTED: R/1/88
FOR ADDITIONAL INFORMATION OR WORK CONTACT: K. Burgess, N. Peorier

SAMPLE IDENTIFICATION: Received cne sample labelled MAEL # BE~QGET. Acc. ¢
§CEESS

REPORT:

The sample wes =ubmiited for BC/MS characierizetion., and wss arnalvzed
using the following chromatographic conditions:

3@m . DE-5 wide bore 1.8um J+UW column .
carrier: Helium at 1@ psi

5@'C (2 min.) - 220°C at 16" /min. (hold at 226°C for 2min)

split injection, sample load approx. 1.8 ulL

eleciron ionization

The sample was diluted in acetone (1080 mo/] conc.) and aralyzed. The specira
of the two peals which elute at 12.9 min, and 13.0 min. &are both consistent
with the siructure of HAEL % BR-DOE7Y.

Signed .-W Pmﬁ:
S:S;Vf‘“"ﬁ



EHD HAEL: TC 3826T 54

PROTOCOL

Developmental Toxicity Probe Study with 2-Ethyl-1,3-Hexanediol in the Rat

TESTING FACILITY: Toxicologlcal Sciences Laboratory
Health and Environment Laboratories
Eastman Kodak Company
Kodak Park (Bldg. 320)
1100 Ridgeway Avenue
Rochester, NY 14652-3615

SPORSOR: ZEastman Chemicals Division
Eastman Kodak Company

DATE: September 6, 1988
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EHD HAEL: TC 3826T

A Developmental Toxicity Probe Study with 2-Ethyl-1,3-Hexanediol in the Rat

PURPOSE :

The purpose of this study is to determine the toxicity of the test
material in pregnhant rats when administered on the 6th through 15th days
of gestation. The data from this study may be used to establish
eppropriate dose levels for a developmental toxicity study of this
material in the rat.

TESTING FACILITY:
Toxicological Sciences Laboratory
Health and Environment Laboratcories
Eastman Kodak Company
Kodak Park (Bldg. 320)
1100 Ridgeway Avenue
Rochester, RY 14652-3615

SPORSOR:

Eastman Kodak Company

PROPOSED STUDY DATES:

Receipt of test animals - September 7, 1988

Acclimation period - None

Treatment perilod - September 12 - 21, 1988
Cesarian Sections - September 26, 1988
Final Report - April 1,1989

REGULATORY COMPLIANCE:

The study will be conducted in accordance with the Environmental
Protection Agency Good Laboratory Standards 40 CFR Part 792, November 29,
1983 and Good Laboratory Practices for Nonclinical Laboratory Studies
{GLP's) as promulgated by the Food and Drug Administration, 21 CFR Part
58, December 22, 1978 and revised September 4, 1987. The study will also
be conducted in accordance with OECD Principles of Good Laboratory
Practice. The study will be subjected te the gquality assurance auditing
procedures as set forth by the Quality Assurance Units of the Health and
Environment Laboratories and the Chemical Quality Services Division,
Eastman Kodak Company. A quality assurance statement will be included in
the final repert. A copy of the final report, raw data sheets, tissues,
paraffin blocks, slides, and other non-perishable specimens will be
stored in the HAEL Archives for & period of ten years.
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ST ARTICLE C CTERIZATION;
eneral Desc t
Test Article Name: 2-Ethyl-1,3-hexanediol
Synonyms: EHD
CAS Rumber: 94-96-2
EK Accession Number: 906659
HAEL Number: 88-0087
SRID Number: TX-1694-65
Study Number: 880087T2
Source Of Test Material: Texas Eastmen Company
co c 8
Molecular formula - CgH1807
Molecular weight - 146,23
Boiling point - 244 9C
Melting point -~ - 40 ©°C
Specific gravity - 0.935
Vapor pressure - 10 mm Hg/29 °C
Flash point - 265 °C (closed cup)
Appearance - clear, viscous liquid
es tic a

Gas chromatographic analysis will be performed by the Kodak Park Chemical
Quality Services Division (CQSD) to determine the purity, structural
confirmation, and stability of the test article., Solutions of the test
material in corn oil will be made prior to the start of the study to
determine the stability of the test compound in the carrier.

Safet autions
No special safety precautions are necessary when handling the test

material. Standard industrial hygiene practices will be followed. A
Material Safety Data Sheet is attached.

Storage Condjtions
The test article will be stored at room temperature in a chemical room.

-

TEST SYSTEM:
Animals

Species Rat
Strain CRL: (CD®(SD)BR)
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STEM (CONR'T):
Supplier Charles River Laboratories
Wilmington, MA
Number 40
Sex and Age Timed-Pregnant Females, sexually mature
Acclimation Period None. The animals will be received

on Day 1 of gestation and immediately
assigned to the study. Treatment will
begin on Day 6 of gestation.

The animals will be examined by a veterinarian on arrival and only normal
appearing animals will be accepted into the study.

The rat was chosen as the test species because it is the primary rodent
species recommended by the U.S. Food and Drug Administration for use in
developmental toxicity studies, There is much historical control data on
the rat in the literature and this species has been shown to be sensitive
to the effects of known developmental toxicants.

Busbandry Houging ~individually, in stainless
steel suspended cages with wire mesh
bottoms.

Feed - Agway® Prolsb™ Animal Diet
(RHM 3200) certified rodent diet,

Water - Municipal Tap Water (Monroe
County Water Authority) will be

available ad libitum.

Ro known contaminants are expected to be present in the feed or the water
that would interfere with the cenduct of the study.

v t C s Temperature and relative humidity will
be contrclled at target levels of
72 +3° F and 30-70%, respectively and
will be recorded at least once a day.

A photocycie of 12 hours light/dark
(6 am - 6 pm) will be maintained.

den tion

Each rat will bde identified by a metal ear tag containing a unique
number. In addition, each female will be assigned a study number which
will be cross referenced to its ear tag number. Individual female cages
will be color coded according to group and have a card attached which
will contain the animal's ear tag number, the animal's study number, the
experiment number, and the dose group.
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TEST SYSTEM (CON'T):

Mating

Timed-pregnant females will be ordered from the supplier to arrive on Day
1l of gestation.

S8 ent

The study will consist of four treated groups and a control group of
elght animals each. Inseminated females will be assigned to the groups
using a computer-generated randomization scheme so as to most nearly
equalize the group mean body weights,

STUDY DESIGR:

tment Groups d E

The treated groups of 8 inseminated females each will be given 500, 1000,
2000, or 4000 mg/kg EHD in corn oil by gavage on the 6th through the 15th
days of gestation. The dose levels were chosen on the basis of data from
the first two weeks of a four-week toxicity study and LDg5qg studies. A
control group of eight inseminated females will be treated similarily to
the test animals except they will be given only corn oil in a volume
equivalent to the largest volume given a treated animal. The body
welghts on Day 6 of gestation will be used to calculate the dose volume.
Gavage was chosen as the route of administration because it is a route
commonly used in toxicity testing.

Solutions will be prepared as frequently as indicated by the stability

data and samples of these preparations will be analyzed for concentration
by CQSD, Kodak Park.

TIONS:

Maternal Observations:

Clinical S s

The females will be observed in their cages for clinical signs of
toxicity twice daily (except week-ends). On treatment days (Days 6-15 of
gestation), they will be observed in the morning, post-dose, and in the
afternoon. A detailed examination will be performed on each female when
handled for dosing or to measure body weight, which will include, but not
be limited to, examination of the hair, skin, eyes, motor activity,
feces, and urine.
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-LI ALUATIONS (CON'T):
Maternal Observations (Con't):

Body Weights

Individual body weights will be recorded for each female on gestation
Days 1, 6, 9, 12, 16, and 19. Body weight gain will be calculated for
Days 1-6, 6-9, 9-12, 12-16, 16-19, and 6-16 of gestation.

eed ns tio

Feed containers will be weighed on Days 1, 6, 9, 12, 16, and 19 of
gestation and individual feed intake will be calculated for Days 1-6,
6-9, 9-12, 12-16, 16-19, and 6-16 of gestation.

Females that die spontaneously or are killed because they are moribund,
and dams showing signs of abortion will be necropsied with particular
attention given to the uterine contents. Tissues may be collected at the
discretion of the pathologist if further analyses would help to determine
the cause of death, illness, or abortion. Fetal implantion sites, if
present, will be evaluated to distinguish between normally developing
fetuses and rescorptions.

All dams that survive will be fasted overnight and anesthetized on Day 20
of gestation by CO, inhalation. The abdominal viscera will be exposed
by a mid-line incision through the abdominal wall and the animal will be
exsanguinated by severing the inferior vena cava (S0P No. TC 360). The
terminal body weight will be recorded. The uterus with ovaries attached
will be removed and gravid uteri with ovaries will be weighed. The
ovaries will be dissected free, trimmed of extraneous tissue and the
corpora lutea of pregnancy will be counted and recorded (SOP No. TC 370).
The thoracic cavity will also be opened and a necropsy examination of the
thoracic and abdominal viscera will be conducted in situ on each female.
The liver and kidneys will be removed, trimmed of extraneous tissue, and
veighed for organ/body weight comparisons. Samples of these organs will
be preserved in 10% neutral buffered formalin. Histologic examination of
these tissues may be performed at the discretion of the study directer or
the pathologist.
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eta

After the gravid uterus has been weighed, the uterine horns will be
opened and the implantation sites will be counted and categorized as:
live fetus, dead fetus (no visible degeneration), late resorption
(partially or fully formed fetus undergoing degeneration) or early
resorption (implantation but no conceptus or placenta present). The
uteri of apparently nonpregnant females will be stained with a 10%
solution of sodium sulfide and examined for the presence of implantation
sites (Kopf et al., 1964). When stained foci are found the female will
be censidered pregnant for the purpose of calculating the pregnancy
index, but these data will not be used in the calculation of other
implantation data.

Viable fetuses will be removed from the uterus beginning at each ovary
and proceeding to the vagina. Each fetus will be blotted dry on
absorbent material, examined for external abnormalities (SOP No. TC 490),
sexed, and weighed. Only fetuses with abnormalities will be saved in 10%
neutral buffered formalin.

Late resorptions will be examined for external malformations and only
those with malformations will be save in 10X neutral buffered formalin
for histologic examination, if deemed necessary by the study director or
pathologist.

IS SES:

If group sizes warrant, statistical analyses will be used to compare the
treated groups to the control group.

Incidence data will be analyzed using Chl Square tables (p < 0.05).
Continuous data will be analyzed using a one-way analysis of variance
(p € 0.05). Bartlett's Test will be performed to test for equal
variances (p £ 0.01) and Freeman Tukey transformations will be
performed where appropriate; though the data will be presented
untransformed. All analyses will be two-tailed tests.
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FIRAL REPORT:
The final report will include the following:

Abstract
Introduction
Materials and Methods

Results to include:

Maternal Mortality

Mean Maternal Body Weight and Body Weight Change

Mean Maternal Feed Consumption For Each Period
Measured '

Mean Organ Weight (Absoclute and Relative to Bdy. Wt.)

Number of Females Pregnant and Pregnhancy Rate

Mean Rumber of Corpora Lutea per Dam

Mean Number of Implantations, Live Fetuses, Dead
Fetuses, and Resorptions per Litter

Fetal Sex Ratio

Mean Fetal Body Weight (by sex and as sexes combined)

Percent Pre- and Post-Implantation Losses

Incidences of External Malformations/Variations per Group

Incidences of Litters With At Least One Fetus With A
Malformation or Variation

Summary Statement of Maternal Clinical Signs

Summary Statement of Gross Pathologic Examinations

Discussion and Conclusion

Appendices to the final report will include:

Individual Body Weight and Body Welght Gain Data

Individusl Feed Consumption

Individual Female Organ and Uterine Weight Data

Individual Female Reproductive Data, i.e.,, Number of
Corpora Lutea, Implantations, Resorptions, Live and
Dead Fetuses,and Fetal Sex and Body Weight Data

Individual Female Clinical Sign Data

Individual Litter External Examination Results

Analytical Results of Compound and Dose Solutions (diet) Analyses

List of Participating Perscnnel

Quality Assurance Statement

Copy of the Study Protocol and Amendments
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Walter J. Krasavage, M.S. Study Director
Lisa G. Bernard, A.A.S. Study Technican
Gordon J. Hankinson, D.V.M., M.S. Laboratory Animal Veterinarian
Milan S. Vlaovic, D.V.M., Ph.D. Pathologist
Kenneth A. Robillard, Ph.D. Analytical Chemist
M. Susan James, A.A.S. Quality Assurance

Additional personnel may participate in this study as needed. Theilr
names will be documented in the raw data.

ROTOCO S3

Changes to the protocol may be necessary as the study progresses., When a
change is made it will be documented by isguing a written, signed
protocol amendment. The original amendment will be attached to the
protocol and copies sent to the Quality Assurance Unit and the sponsor.

EFERENCES ¢

Kopf, R., Lorenz, D., and Salewski, E. "Procedure for staining
implantation sites of fresh rat uteri.” -Sc ede s Ex

Path, u. Pharmak, 247:121-135, 1964.
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PROTOCOL PREPARED BY:

Mﬁgﬂ% Date=_,w 7/7
Walter J. Krasavage, M.S. Manager,

Reproductive/Developmental Toxicology
Toxicological Sciences Laboratory, HAEL

PROTOCOL REVIEWED ARD ACCEPTED BY:

0
~

D 0\-‘?& Cj%u Date:

Dougles) C. Topping, F.D.,
Unit Director, Mammalian Toxicology
Toxicological Sciences Laboratory, HAEL

‘)Z/OIQ——CW Date: f”/[//ff’

M.S. James, A.A.S
Coordinator
Quality Assurance Unit, HAEL

)’WD‘KOOS-«Q Date:ME_

John L. O'Donoghué, V.M.D., Ph.D,
Diréctor, Toxicological Sciences
oratory, HAEL




MATERIAL SAFETY DATA SHEET

EASTMAN KODAK COMPANY
343 State Street
Rochester, New York 14650

For Emergency Health, Safety, and Environmental Information, call 716-722-5151
For all other purposes, call B00-225-5352, in New York State call 716-458-4014

Date of Preparation: 07/20/87 Kodak Accession Number: 906659

SECTION I. IDENTIFICATION

Product Name: 2-Ethyl-1,3-hexanediol

Synonym(s): Octylene Glycol

Formula: C8 H18 02

CAT No(s): 118 7723; 118 7749; 118 7764

Chem. No(g): 06659

Kodak's Internal Hazard Rating Codes: R: _1 S:_2 Fi__ 1 C:__0

SECTION I1. PRODUCT AND COMPONENT HAZARD DATA
COMPONENT(S): Percent TLV(R) CAS Reg, No.

2-Ethyl-1,3-hexanediol ca. 100 —_— 94-96-2

——— - s ol A S M P S A o e P 4 G e A o

SECTION IIJ. PHYSICAL DATA

Appearance: Colorless liquid

Boiling Point: 244 C (471 F)

Vapor Pressure!: Negligible

Evaporation Rate (n-butyl acetate = 1): Negligible
Volatile Fraction by Weight: Negligible

Specific Gravity (Water = 1): 0.94

Solubility in Water (by Weight): Moderate

- I NrIr = =

SECTION JV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: 127 C (261 F) Open cup

Extinguishing Media: Water spray; Dry chemical; Carbon dioxide;
"Alcoho” foam

Special Fire Fighting Procedures: Wear self-contained breathing
apparatus and protective clothing.

Unugual Fire and Explosion Hazards: None

SECTION V. BEAQIIHlII:DAIA

Stability: Stable

Incompatibility: Strong oxidizers

Hazardous Decomposition Products: Combustion will produce carbon
dioxide and probably carbon monoxide.

Hazardous Polymerization: Will not occur.

R-0167.1004 87-8357
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SECTION VI. JOXICITY AND HEALTH HAZARD DATA

A.

B.

EXPOSURE LIMITS: Not established.

EXPOSURE EFFECTS: Overexposure to high concentrations may result in
central nervous system depression.

Inhalation: Low hazard for usual industrial handling.

Skin: Causes irritation. May be absorbed through the skin.

Eve: Causes irritatioen.

FIRST AID:

Inhalation: Remove to fresh air. Treat symptomatically. If symptoms
are present get medical attention.

Skin: Immediately flush skin with plenty of water for at least 15
minutes. Get medical attention if symptoms are present after washing.
Eve: Immediately flush eyes with plenty of water for at least 15
minutes and get medical sttentionm.

SECTJON VII., VENTILATION AND PERSONAL PROTECTION

VENTILATION AND RESPIRATORY PROTECTION:

A.
Good ventilation should be sufficient. Supplementary ventilation or
respiratory protection may be needed in special circumstances.
B. SKIN AND EYE PROTECTION:
Protective gloves and clothing should be worn. Safety glasses, goggles,
or a face shield should be worn.
= = S
SECTION VIII. SPECIAL STORAGE AND HANDLING PRECAUTJONS

Keep from contact with oxidizing materials.

I N ST EEEEEREEEEE

SECTION JX. SPILL, LEAK, AND DISPOSAL PROCEDURES

Absorb material in vermiculite or other suitable absorbent and place in
impervious container. Dispose by incineration or contract with licensed
chemical waste disposal agency. Discharge, treatment, or disposal may be
subject to federal, state or local laws.

For transportation information regarding this product, please phone the
Eastman Kodak Distribution Center nearest you: Rochester, NY (716) 254-1300;
Oak Brook, IL (312) 654-5300; Chamblee, GA (404) 455-0123; Dallas, TX (214)
241-1611; Whittier, CA (213) 945-1255; Honolulu, HI (B08) 833-1661.

The information contained herein is furnished without warranty of any kind.
Users should consider these data only as a supplement to other information
gathered by them and must make independent determinations of the suitability
and completeness of information from all sources to assure proper use and
disposal of these materials and the safety and health of employees and
customers.

R-0167.100A B87-8357 €906659*
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Accession Number 606659
Study Number 880087T2

Septmber 13, 1988

To: File
From: Walter Krasavage
Subject: Protocol Amendment

Protocol Amendment:
The female body weight range was changed from 225.0 = 50.0g to
200.0 = 50.0g.

Reason:

The body weight range of animals received was lower than anticipated.

Sy f-ra-F¥

Walter J. Krasavage, M.S. Date

Study Director
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FOUR WEEK ORAL TOXICITY STUDY OF 2-ETHYL-1,3-BEEXANEDIOL IN THE RAT

HAEL NO. 88-0087 ACC, RO. 906659

BY LISA G. BERNARD, A.A.S.

TOXICOLOGICAL SCIENCES LABORATORY
HEALTH AND ENVIRONMENT LABORATORIES
EASTMAN KODAK COMPANY
ROCHESTER, NY 14652-3615

DATE OF STUDY COMPLETION MAY 19, 1989
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FOUR WEEK ORAL TOXICITY STUDY OF 2-ETHYL-1,3-HEXANEDIOL IN THE RAT

HAEL KO, 88-~0087 ACC. KO. 906659

Abstract

Twenty—one daily doses of 2-ethyl-1,3-hexanediol (EHD) was administered by
gavage in corn oil to groups of five male and five female rats at dose levels
of 0, 100, 300, or 1000 mg/kg/day, five days per week, over a 29 day pericd.
Ro mortality or abnormal clinical signs were observed during the study.

Though not statistically significant, mean body weights were slightly reduced
for the 300 and 1000 mg/kg males and slightly higher for the 100 mg/kg males
at the end of the treatment period when compared to controls. 7The 100 and
1000 mg/kg males and the 1000 mg/kg females consumed slightly more feed
compared to the controls. Hematologic changes consisted of higher white blood
cell counts for both sexes at all dose levels, but the differences were
statistically different from the controls only for females at the 300 and
1000 mg/kg dose level. Platelet counts were reduced only for the 1000 mg/kg
females. No other differences from controls were observed for other
hematologic parameters. No treatment-related changes in clinical chemistry
parameters were observed for either sex at any dose level. Organ weight
changes were restricted to increased absolute and relative liver weights for
the 1000 mg/kg females and increased relative liver and spleen weights for the
1000 mg/kg males. Since liver enzyme tests were normal and no histopathology
was seen in either the liver or splenic tissue, the changes in organ weights
are probably adaptive in nature rather than due to a direct toxlc effect. No
treatment-related organ weight changes were observed for the 100 and 300 mg/kg
males and females. No treatment-related gross or histopathologic lesions were
seen in any of the tissues examined. The no-effect-level was 100 mg/kg/day,
based upon a lack of treatment-related changes at this level.
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FOUR WEEK ORAL TOXICITY STUDY OF 2-ETHYL-1,3-HEXANEDIOL IN THE RAT

PURPOSE: The purpose of this study was to evaluate the subacute effects of
2-ethyl-1,3-hexanediol when given to rats orally for four weeks.

IESTING FACILITY:

Toxicological Sciences Laboratory

Health and Environment Laboratories (HAEL)
B-320 Kodak Park

Eastman Kodak Company

Rochester, NY 14652-3615

TEST ARTICLE CHARACTERIZATION:

Chemical Name: 2-Ethyl-1,3-hexanediol (EHD)
HAEL Ko.: 88-0087

EK ACC. No.: 906659

CAS No.: 94-96-2

SRID OR Lot No.: TX-1694-65

EXPERIMENT No.: 880087Gl

nd CO S: The test material was analyzed
for structure confirmation using gas chromatography/mass spectrosopy. The
mass spectrum of the test sample was consistent with the structure of
2-ethyl-1,3-hexanediol.

The purity of EHD was determined to be 99.9+0,0% (meanzSD) at the start of
the study when analyzed by gas chromatography with flame ionization detection
{GC/FID).

Stability of EHD in corn oil, at concentrations of approximately 2 and 40%,
was determined by GC/FID on 0, 3, 7, and ¢ days after preparation of
mixtures. Mean concentrations of the test article were 2.3 and 44% prior te
storage and 2.4 and 43% after 9 days of storage, indicating the material was
stable at these concentrations for at least 9 days.

The concentration of EHD in each batch of test solution was determined prior
to use by GC/FID analysis. The mean concentrations of the test article were
(mean = SD) 4.3x0.3%, 12.920.7%, and 42.021.9% compared to target
concentrations of 4.0, 12.0, and 40.0%.

All analysis were performed by the Chemical Quality Services Division, KP.

TEST PROCEDURE: This study was conducted by methods comparable to OECD
GUIDELINES for TESTING of CHEMICALS TG-407, Repeated Dose Oral Toxicity -
Rodent: 28-day or l4-day study, and Annex V B.7.

TEST SUBSTARCE EXPOSURE: Rats were given 100, 300, or 1000 mg/kg of the test
material in corn oil for 21 doses over 29 days. Doses were given five days
per week including holidays. Controls received daily doses of corn oil equal
in volume to that of the highest test group.
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ARIMALS: Five male and five female rats (CD®(SD)BR) from Charles River
Laboratories, Kingston, RY, were randomly assigned to each test group.
Animals were isclated for five days prior to testing. At the start of the
study, rats were approximately 6 weeks old (males and females) and weighed
(mean+SD) 155%9 g (males) and 15615 g (females). Rats were chosen for
this study because they are a common representative species for toxicity
studies.

HOUSING: Rats were housed in groups of five segregated by sex. The study was
conducted in the vivarium area of Building 320. The study rocm was maintained
at 70-73 °F and 48-58% relative humidity. A photoperiod of 12 hours from

6 a.m. to 6 p.m. was maintained. No other study was housed in the same room
as this study. Cages and racks were washed once a week. Absorbent paper
tmder the cages was changed dally.

FEED AND WATER: Agway® Prolab” Animal Diet (RMH 3200), certified

ground chow was fed ad libjitum. Feed containers were cleaned weekly. Feed
containers were refilled at least once a week. Water was supplied ad libitum
through an automatic watering system. The source of the water was the Monroe
County Water Authority. No known contaminants in feed or water were expected
vhich would interfere with the outcome of this study.

IDENTIFICATION: All rats were identified by a uniquely numbered metal ear tag
and by ear punch.

RANDOMIZATION: All culling and randomization were done by computer-generated
lists using the Automated Animal Toxicology System.
BODY AND FEED WEIGHT DETERMINATIONS: Body weights were collected on Days 0,

4, 8, 14, 21, and 28. Feed consumption was determined on Days 4, 8, 11, 14,
18, 21, 25, and 28.

CLINICAL OBSERVATIONS: Every workday morning each rat was removed from its
cage and examined by a trained technician., Immediately after dosing and again
in the afternoon cageside observations were conducted. Cageside observations
included, but were not limited to, examination of the hair, skin, eyes, motor
activity, feces, and urine.

T Y E At the time of necropsy,
blood was collected from the posterior vena cava vhile the rats were under
CO, anesthesia. All assays were conducted by the Animal Clinical Analysis
Croup, HAEL. Hematology tests included: hemoglobin concentration,
hematocrit, red blood cell count, white blood cell count, differential white
blood cell count, platelet count, red blood cell indices, prothrombin time,
and examination of the blood smears for cellular morphology. Clinical
chemistry tests included: aspartate aminotransferase, alanine
aminotransferase, sorbitol dehydrogenase, alkaline phosphatase, total
bilirubin, total protein, albumin, albumin/globulin ratio, creatinine, urea
nitrogen, and glucose.
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CRO : Rats were fasted overnight, anesthetized with CO,, and
exsanguinated by severing the posterior vena cava after collecting blood for
analysis. Necropsies were conducted according to pathology SOP No. TP 180.
The liver, kidneys, adrenal glands, testes, spleen, and thymus were weighed.
Paired organs were weighed together. Organ/body weight ratios were
calculated. The following organs were fixed in 10X buffered formalin:
trachea, lungs, heart, esophagus, stomach, duodenum, jejunum, ileum, cecum,
colon, pancreas, liver, salivary glands, kidneys, urinary bladder, pituitary
gland, adrenal glands, thyroid glands, parathyroid glands, thymus, spleen,
mesenteric lymph nodes, bone marrow (femoral), brain, testes, epididymides,
male accessory sex glands, ovaries, vagina, uterus, Fallopian tubes, and gross
lesions. All tissues were examined microscopically from the control and
high-dose groups and gross lesions were examined from other groups,

STATISTICAL PROCEDURES: Mean values were calculated for body weight, feed
consumption, organ weights, hematology, and clinical chemistries. All mean
data, except feed consumption, were evaluated using the following
computer-generated statistical tests: Bartlett's test (p < 0.01), one-way
analysis of variance (ANOVA) (p < 0.05), and Duncan's multiple range test
(p € 0.05) to indicate statistical significance. Feed consumption was not
analyzed statistically because the animals were group housed.

DATA STORAGE: The final report, tissues, paraffin blocks, glides, data
sheets, and all non-perishable raw data were stored in the HAEL archives.

GLP STATEMENT: This study was conducted according to Good Laboratory Practice
for Nonclinical Laboratory Studies as promulgated by the Food and Prug
Administration, 21 CFR Part 58, December 22, 1978 amended September 4, 1987;
Environmental Protection Agency Good Laboratory Practice Standard 40 CFR Part
792, November 29, 1983; and Annex 2 of the OECD guidelines for Testing of
Chemicals (C(81)30 (Final)) as required by Council Directive 87/18/EEC of
December 18, 19865.

PROJECT PARTICIPANTS:
Study Director W. J. Krasavage, M.S,.
Study Technician L. 6. Bernard, A.A.S.
Fecropsy Pathologist M. S. Vlaovic, D.V.M., Ph.D.
Histopatholegist M, S. Vlaovie, D.V.M., Ph.D.
Laboratory Animal Medicine G. J. Bankinson, D,V.M., M.S.
Hematologist/Clinical Chemist R. E. Emmons, B.S.
Analytical Chemist K. A. Roblllard, Fh,D.
Report Author L. G. Bernard, A.A.S.

DATE OF STUDY INITIATION: August 18, 1983

EXPERIMENT START DATE: August 29, 1988

PROTOCOL ARD SOP DEVIATIONS: Animals were weighed on Day 8 instead of Day 7

because of a holiday. Dosing volumes calculated on Day 4 were used for dosing
on both Day 4 and 7. Dosing volumes were recalculated on Day 8. These
protocol deviations had no effect on the outcome of the study.
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RESULTS

RTALITY: No mortality occurred during the study.

CLINICAL SIGNS: No abnormal clinical signs were observed at any dose level
during this study.

BODY WEIGHT AND FEED CONSUMPTION: Mean body weights were comparable to
controls for all female EED-treatment levels. No statistically significant
body weight changes were observed in males at any dose level. However, the
mean body weights for the 300 and 1000 mg/kg males, were slightly lower than
controls on Days 21 and 28 of the study; the mean body weight gain for these
animals over the course of the study was 9 and 6X less than controls,
respectively. Mean body weight of the 100 mg/kg males was slightly higher
than controls, and their body weight galn was 8% more than controls over the
course of the study.

Mean feed consumption was slightly higher than the feed consumption of the
controls for the 100 and 1000 mg/kg males and for the 1000 mg/kg females.
Feed consumption by the 100 and 300 mg/kg females and the 300 mg/kg males was
comparable to that of the contrels.

HEMATOLOGY: The mean white blood cell (WBC) counts were higher than the
control mean for the EHD-treated males and females at all levels. For
females, this change was dose-dependent, reaching statistical significance at
the 300 and 1000 mg/kg dose levels. For males, a few animals from each dose
level had high WBC counts, but the mean values were not statistically
different from the control mean. Except for a statistically significantly
lover platelet count for the 1000 mg/kg female dose group, all other
hematologic determinations for both sexes were comparable to the controls.

CLIRICAL CHEMISTRY: All mean serum clinical chemistry values for all dose
levels of EHD-treated males and females were comparable to their respective
controls.

ORGAR WEIGHTS: Mean terminal body weights of EHD-treated males and females
wvere comparable with controls.

Mean absolute and relative (to body weight) liver weights for the 1000 mg/kg
female group and the relative liver weights for the 1000 ng/kg male group were
statistically significantly higher than for the control group. Mean absolute
liver weights for the 1000 mg/kg males were 15X higher than controls, but this
difference was not statistically significant, while the mean absolute liver
veight for the 1000 mg/kg females (P<0.05) was 16X greater than the control
group. The mean relative spleen weight was statistically significantly higher
than control group for the 1000 mg/kg males; mean absolute spleen weights were
alsc somevhat higher than the control group but the difference was not
statistically significant. No other significant alterations in organ weight
were ohserved at this dose level.
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At the 100 and 300 mg/kg dose levels, no compound-related organ welght changes
were obgserved for either sex. A slight statistically significant lower mean
relative kidney weight for the 100 mg/kg males was not dose-related and was
not considered biologically significant.

PATHOLOGY: No compound-related lesions were identified at necropsy or on
histological examination of tissues.
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DISCUSSION AND INTERPRETATION

Twenty-one doses as high as 1000 mg/kg of EHD over a 29 day period did not
produce mortality, adverse clinical signs, statistically significant
differences in mean body weight or clinical chemistry determinations, or
adverse morphological changes in orgeans or tissues in male or female rats,

The mean body weights and the mean body weight changes for the 300 and
1000 mg/kg males was slightly less than the control group, though not
statistically different, from the controls at the end of the treatment
period.

The 100 and 1000 mg/kg male rats and the 1000 mg/kg female rats ate slightly
more feed than the control group and the 300 mg/kg animals.

white blood cell counts for the EHD-treated groups were higher than the
control groups for both sexes. Among all EHD-dose levels, the greatest
differences were seen for the 300 and 1000 mg/kg females. While the WBC
counts were higher than the control group the differential WBC counts were
comparable to the controls and cellular merphology was normal. Reduced
platelet counts at the 1000 mg/kg dose level in females were the only other
hematologic difference seen in the blood profile. The biclogical significance
of the hematologic changes is uncertain, since platelet counts and WBC counts
are commonly variable and can be confounded by group housing conditioms.

Liver and spleen weight changes at the 1000 mg/kg dose level may have been
adaptive changes rather then direct toxic effects. Serum enzymes related to
the liver were normal and histopathologic examination of the tissue revealed
no morphological lesions. The significance of the higher spleen weights is
uncertain since there were no major effects on hematologic parameters and
histologic examination of splenic tissue revealed no pathology. A
significantly lower relative kidney weight seen in the low dose level male
group. This was due both to the slightly higher mean terminal body weight,
and slightly lower mean absolute kidney weights seen in this dose group.
Since no effect on absclute or relative kidney weight was seen with the 300 or
1000 mg/kg dose groups, this finding was considered spurious and not related
to treatment with the test article.

EHD did not produce significant organ toxicity in male or females rats. A
site of toxic action was not identified. Based upon a lack of treatment-
related changes at the 100 mg/kg dose level, the no-effect-level was
considered to be 100 mg/kg/day.

TABLES: Tables, including means and individual data points for body weight,
feed consumption, hematology, clinical chemistries, and organ weights, and
reports of individual contributors are included in the appendix.
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Q.A. INSPECTION STATEMERT
(CFR 58.35(B)(7) 792.35(3)(7).160.35(3)(7))

STUDY: 88-0087-1 STUDY DIRECTOR: KRASAVAGE,W.J. PAGE 1
ACCESSION NUMBER: 906659 : 05/18/89

V28 /Z_‘%/D—« 6/74—?

(AUDITOR, QUALIIthSSURANCE UNIT) DATE

JDY TYPE:  BASIC REPEATED GAVAGE (28-DAY)

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE URIT OF THE HAEL, EASTMAN
KODAK COMPANY, ROCHESTER, N.Y. AND WRITTEN STATUS REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

INSPECTION PHASE(S) STATUS REPORT
DATES INSPECTED DATES

08/29/88 PROTOCOL SUBMISSION

09/08/88 SCALE/BALANCE CALIBRATION

TEST ARTICLE DISTRIBUTION RECORDS
CORTROL ARTICLE DISTRIBUTION RECORDS
TEST ARTICLE WEIGH AND MIX WITH CARRIER
SAMPLE COLLECTICN
SAMPLE LABELLING
SAMPLE/SPECIMEN SENT FOR ANALYSIS
CONCENTRATION ANALYSIS DONE BY CQSD
09/27/88 BLEEDING-NECROPSY-HEMATOLOGY-CLINICAL CHEMISTRY

----- 05/18/89 FINAL REPORT REVIEW 05/18/89



Supersedes reports from 0B/26/88 to 10/04/88

ANALYTICAL QUALITY ASSURANCE INSPECTION STATEMENT

HAEL #: 88-0087 Accession #: 906659 CQS Job #: EE8HO021
HAEL Study:
Study Director: W. Krasavage

Auditee Group & Location: EAS/CQS, B-320
In-Process Inapection Date: 09-01-88

Date This Report Sent To Study Director: 12-02-88

28 Day Gavage

Sample(s) Test Report
Regquest for Received Test Report Inspection
Analysis # Analysis Date Date Date
084797 Init, Purity 06-28-88 0B-22-88 08-26-88
126678 Dose Verif. 08-25-88 08-30-88 09-06-88
126684 Dose Conf. 09-01-88 09-09-88 09-13-88
126670 9 Day Stabil. 0B8-16-88 08-31-88 09-16-88
084797 Struct. Conf. 07-15-88 08-01-88 05-21-88
126688 Conc. Deter. 05-08-88 09-27-88 10-04-88
126692 Dose Verif. 09-15-88 09-28-88 10-04-88
126773 Dose verif. 09-22-88 09-28-88 10-04-88

We have inspected the mnalytical work described above.

.8ent to the study director and to management.
Good Laboratory Practice Standards 40 CFR 792.35 and 160.35, and 21 CFR 58.35.

M. J. Boccacino, Quality Assurance Engineer

GLP Compliance, QSO Quality Assurance

12-02-88

This is done in accordance with

Our findings have been






GROUPED SUMMARY OF CLINICAL SIGNS - MALES
GROUPED SUMMARY OF CLINICAL SIGRS - FEMALES
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GROUPED SUMMARY OF CLINICAL SIGNS

: COMPOUND § 88-2087
EXPERIMENT § BS0087G1 EXPERIMENT START DATE: 29-AUG-88 SOFTWARE VERS f 3.0
ACCESSION NUMBER 906659

SEX — MALE OBSERVATION PERIOD — A.M.
NQ. OF gNEgET O85!

CLINICAL SIGN ANIMALS DAY #DAYS  ANIMALS AFFECTED

GROUP 1 — 2.002 MG/KG

+ NORMAL 5 551-555
TREATMENT ADMINISTERED 5 °. 9. 551-555
INDUCED DEATH, CARBON DIOXIDE 5 29, 0. 551-555

CROUP 2 —  100.000 MG/KG

¢ NORMAL 5 556-560
TREATMENT ADMINISTERED 5 0. 9. 556-560
INDUCED DEATH, CARBON DIOXIDE 5 29, 0. S556-56¢

CROUP 3 —  300.000 MG/KG

* NORMAL 5 561-565
TREATMENT ADMINISTERED 5 o. 8. 561-565
EAR TAG LOST 1 21, e. 563
EAR TAG REPLACED 1 21, 0. 563
INDUCED DEATH, CARBON DIOXIDE 5 29, 0. 561-565

GROUP 4 — 1000.020 MG/KG

* NORMAL 5 566-570
TREATMENT ADMINISTERED s 0. 0. 566-570
EAR TAG LOST 121, 0. 567
EAR TAG REPLACED 1 21, o. 567
INDUCED DEATH, CARBON DIOXIDE 5 29, 0. 586-570

KEY: »—INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL
OR CAGESIDE OBSERVATION NORMAL



GROUPED SUMMARY OF CLINICAL SIGNS

: 8 COMPOUND § 88-2087
EXPERIMENT §# 882087G1 EXPERIMENT START DATE: 29-AUG-8 SOFTWASE VRS g# 2
ACCESSION NUMBER 906659
SEX — MWALE ) OBSERVATION PERIOD -~ POST DOSE
MEAN  ONSET

NO. OF ONSET _S.D.
CLINICAL SIGN ANIMALS DAY  §JDAYS  ANIMALS AFFECTED
GROUP 1 - 0.880 MG/KG
s NORMAL 5 551555
GROUP 2 — 100.002 MG/KG
* NORMAL L 556560

GROUP 3 —  300.800 MG/KG

s NORMAL 5 $61-565
GROUP 4 — 1000.200 MG/XG

* NORMAL 4 566,568-570

WEAKNESS 1 22. e. 567

KEY: »—INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL
OR CAGESIDE OBSERVATION NORMAL



EXPERIMENT § 88028761

_CLINICAL SIGN

GROUPED SUMMARY OF CLINICAL SIGNS

EXPERIMENT START DATE: 29-AUG—88

SEX — MALE

NO. OF
ANIMALS

GROUP 1 —~ ©.000 MG/KG
» NORMAL
GROUP 2 - 100.800 MG/KG
s NORMAL
GROUP 3 —  300.000 MG/KC
s NORMAL

GROUP 4 -~ 1000.200 MG/KG

e NORMAL

COMPOUND § 880087
SOFTWARE VERS 3.0
ACCESSION NuMsER 906659

OBSERVATION PERICD - P.M.
ONSET

MEAN
ONSET . S.D.
DAY  #DAYS  ANIMALS AFFECTED

$51-555

556-560

561-565

566-570

KEY: »~INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL
OR CAGESIDE OBSERVATION NORMAL



GROUPED SUMMARY OF CLINICAL SIGNS

: COMPOUND § 88-0087
EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG~88 orTwaSMoouN § g2
ACCESSION NUMBER 966659
SEX — FEMALE OBSERVATION PERIOD — A.M.
MEAN  ONSET
NO. OF ONSET S.D.
CLINICAL SIGN ANIMALS DAY JDAYS  ANIMALS AFFECTED
GROUP 1 - 2.000 MG/KG
» NORMAL 5 571-575
TREATMENT ADMINISTERED 5 . ®. 571-575
INDUCED DEATH, CARBON DIOXIDE 5 29 e. 571-575
GROUP 2 — 100.000 MG/KG
+ NORMAL 5 576-580
TREATMENT ADMINISTERED 5 e. e. 576~580
INDUCED DEATH, CARBON DIOXIDE 5 29 ©. 576-580

GROUP 3 - 300.0008 MG/KG

s NORMAL 5 581-585
TREATMENT ADMINISTERED 5 0. e. 3581-585
EAR TAG LOST 1 15, e. 582
EAR TAG REPLACED 1 15. e. 582
INDUCED DEATH, CARBON DIOXIDE 5 29. e. 581-585

GROUP 4 — 1000.000 MG/KG

s NORMAL L 586-590
TREATMENT ADMINISTERED L] 0. 9. 586590
INDUCED DEATH, CARBON DIOXIDE 5 29. e. 5as-Soe

KEY: *—INDICATES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MOR /WOR NORMA
OR CAGESIDE OBSERVATION NORMAL 1BUNDITY, TALITY CHECK -



GROUPED SUMMARY OF CLINICAL SIGNS
EXPERIMENT START DATE: 29-AUG-88 COMPOUND § B88-00B7
SOFTWARE VERS E; 3.0
ACCESSION NUMBER 906659
OBSERVATION PERIOD — POST DOSE
EAN_ ONSET

EXPERIMENT # 88008761

SEX - FEMALE

NO. OF ONSET S.D.
CLINICAL SIGN ANIMALS DAY  §DAYS  ANIMALS AFFECTED

GROUP 1 — 2.002 MG/KG
» NORMAL 5 571-575
GROUP 2 —  100.000 MG/KG
» NORMAL 5 576-580
GROUP 3 — 302.008 MG/KG
s NORMAL 5 581-585
GROUP 4 -~ 1000.000 MG/KG
» NORMAL 5 5B86-590

KEY(:)Ro-INDICATES ANTMALS SHWINGLONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL

CAGESIDE OBSERVATION



EXPERIMENT § B8O87G1

CLINICAL SIGN

GROUPED SUMMARY OF CLINICAL SIGNS

: 8 COMPOUND § 88-0087
EXPERIMENT START DATE: 29-AUG-8 soFTWASE i eRY ¥ -2
ACCESSION NUMBER 906659
SEX — FEMALE OBSERVATION PERIOD — P.M.
EAN_ ONSET

NO. OF ONSET 5.D.
ANIMALS DAY  §DAYS  ANIMALS AFFECTED

GROUP 1 - 9.000 MG/KG
+ NORMAL
GROUP 2 - 180@.020 MG/KG
» NORMAL

GROUP 3 — 300.200 MG/KG

= NORMAL
GROUP 4 - 1000.0600 MG/KG

« NORMAL

5 571575
5 576-58e
5 581-585
5 586-590

KEYI:)R.—INDICAEES ANIMALS SHOWING ONLY CLINICAL EXAM NORMAL, MORIBUNDITY/MORTALITY CHECK NORMAL

CAGESID

OBSERVATION NORMAL



EXPERIMENT ¥ BBOEB7G) EXPERIMENT START DATE: 29-AUG-88 COMPOUND # B8-9887

BODY WE[GHTS (CRAMS)

239 2a

310 00 350. 00 390. 90 4319. 90 470. 99

270.ee

190 @9

150. 80

VERSION # 3.

ACCESSION # 9086659
m@ 808  NG/KG M
0100 P80 MG/KG N
A300.000 MG/KG M
41008 808 MG/KG M

(7

X

4

; i | I Ll |
08 4.00 B8.00 12. 00 16.60 26.689 24. 00
DAYS OF EXPERIMENT

<8. 09



MEAN FOR BO0DY WEIGHT (GRAMS)
EXPERIMENT START DATE: 29-AUG-88

EXPERIMENT § 830087G1

300,000
MG/KG

0.000 100.000
MG/KG MG/KG
GROUP—M GROUP-M GROUP—M

WEEK § 1
DAY @ 152.7 A 154.9
t2.4 B 7.7
5 ¢ 5
DAY 4 187.1 193.7
14.2 11.0
5 5

WEEK §

DAY 8 219.4 229.9
15.1 14.9
5 5
DAY 14 271.5 284.0
17.4 24.6
5 s

WEEK § 3
DAY 21 328.6 344.2
19.9 34.9
5 5

WEEX § 4
DAY 28 371.5 390.7
20.3 36.4
5 5

KEY: A = MEAN VALUE
8 = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROLP

1020.000
MG/KG
GROUP-M

154.4

COMPOUND § 8B-PBB7
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659



EXPERIMENT § 88028761

ANIMAL §

DAY
DAY
DAY
DAY
DAY
DAY

ANDMAL §

DAY
DAY
DAY
DAY
DAY
DAY

551

172,
209.
242,
295.
356.
394.

DN,

151.5
188.1
223.8
271.9
324.90
368.7

861

162.8
195.0
224.7
274.9
324.1
364.7

152.9
191.7
228.9
299.1
350.8
402.0

552

146.5
176.5
213.6
264.9
315.8
358.8

557

186.3
206.¢
244 .1
294.2
358.5
396.8

562

151.4
165.5
238.90
298.3
361.3
414.7

567

171.9
204.8
2356.3
283.3
331.0
364.8

INDIVIDUAL ANIMAL BODY WEIGHTS (GRAMS)
EXPERIMENT START DATE: 29-AUG-88

553

156.9
183.4
225.9
282.2
343.2
392.3

558

158.@
204.8
247 .4
322.3
396.8
458.2

300.000 MG/KG GROUP-M

563

165.3
185.3
225.8
271.8
318.7
346.2

1000.8008 MG/XKG GROUP-M

144.1
174.5
204.2
251.8
303.6
345.5

0.000 MG/XG GROUP-M

554

142.1
175.3
285.7
251
310.7
352.6

555

145.5
178.1
209.3
283.8
317.1
359.1

100.000 MG/KG

559

147.4
181.8
214.6
261.2
314.2
358.7

584

161.8
190.4
223.5
283.5
509.4
344.3

S6¢

148.8
173.2
205.1
252.4
296.9
339.7

150.4
187.8
219.8
278.2
324.8
374.0

865

148.7
178.5
206.0
246.1
282.8
313.9

570

154.4
187.2
213.9
261.5
305.2
350.0

COMPOUND § 88-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659



EXPERIMENT # B8BOR87G1

BODY WEIGHTS (GRAMS)>

179.88 190 2o 210. 0@ 2Je. 00 258. 90 270.29 299. 09 310.982

158. @8

EXPERIMENT START DATE:

29-AUG-88

COMPOUND # 88-@087

VERSION #

m8. 80

© 100900
A 300200
+ 1000 @00

MG/KG
MG/KG
MG/KG
HG/KG

3.
ACCESSION # 39866593

F

F
r
F

10

4. .08

f 1
B.020 12.00
DAYS OF EXPERIMENT

i
16. 09

t
20.80

—
24.00

1
28.80



MEAN FOR BODY WEIGHT (GRAMS)

EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-0087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659

©.000 100,000 300.000 1000.9000
MG/KG MG/KG MG/KG MG/KG
GROUP-F GROUP-F GROUP-F GROUP-F

WEEK # 1

DAY e 157.2 A 155.0 157.8 154.2
3.2 8 5.3 4.1 8.7
5¢C 5 5 5
DAY 4 173.7 170.5 172.3 168.8
1.6 8.5 8.6 7.1
5 5 5 5

WEEK § 2
DAY 8 184.1 184.2 186.5 182.9
5.2 7.7 9.8 10.6
5 5 5 5
DAY 14 200.7 199.2 203.0 199.4
6.2 8.2 10.2 16.2
5 5 5 5

WEEK § 3
DAY 21 217.2 216.9 224.6 221.4
4.8 10.7 13.2 18.7
5 5 5 5

WEEK § 4
DAY 28 229.0 228.9 235.6 225.3
11.6 12.3 1.2 20.7
5 5 5 5

KEY: A = MEAN VALUE
B = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP



EXPERIMERT § 880087G1

ANIMAL §

DAY @
DAY 4
DAY B
DAY 14
DAY 21
DAY 28

ANIMAL §

DAY @
DAY 4
DAY 8
DAY 14
DAY 21
DAY 28

ANIMAL #

DAY
DAY
DAY &
DAY 14
DAY 21
DAY 28

ANIMAL #

DAY ®©
DAY 4
DAY 8
DAY 14
DAY 21
DAY 28

LY

152.4
172.9
182.4
200.7
213.8
212.6

578

162.7
180.7
195.1
211.3
230.2
243.6

581

157.2
174.5
188.1
2141
237.8%
241.9

586

152.4
168.1
180.5
189.5
216.6
217.7

572

158.4
171.4
177.3
191.8
222.4
227.7

577

183.7
166.6
181.7
190.6
212.3
224.4

s82

187.7
165.6
174.8
185.5
209.3
227.3

587

156.5
173.4
186.5
207 .4
215.6
228.9

INDIVIDUAL ANIMAL BODY WEIGHTS (GRAMS)

EXPERIMENT START DATE: 29-AUG-88

573

15¢.7
174.6
181.6
208.1
220.3
245.2

578

149.9
160.2
175.8
192.5
204.4
214.7

COMPOUND # 88-ees7
SOFTWARE VERS # 3.0
ACCESSION NUMBER 996659

©.080 MG/KG GROUP-F

574

165,
173,
184.
204,
211,
230,

oo ®

100.000

578

157.8
177.7
188.7
200.6
225.8
240.0

J00.000

583

162.8
182.9
194.9
2108.4
234.3
247.3

584

151.98
161.6
178.4
189.7
211.9
220.4

1000.000

156.8
171.6
184.1
203.9
225.7
229.9

143.6
156.8
167.¢
177.3
198.9
198.9

MG/KG

MG/KG

575

159,
175.
185.
198.
218.
228,

AN =~

GROUP-F
580

151.¢
167.3
179.6
201.1
211.8
222.1

GROUP-F

158.0
176.7
196.2
2e5.2
229.8
241.0

MG/KG GROUP-F

59¢

161.8
174.3
196.3
219.9
25¢0.9e
254.9

12



EXPERIMENT # B880@87G1

32.88 34.00

{2 )

FEED CONSUMPTION (GRAMS)
24.00 26. 90 20.09
! |

22.09
L

28.00
]

18. 90

EXPERIMENT START DATE:

£9-AUG-88

COMPOUND # 88-9087
VERSION # 3.
ACCESSION % 9p6659
n?®.898  HMG/KG
©100.800 HG/KG
A308.DAB MG/KG W
+100@. 980 MG/KG M

13

.08 4.94d

1 {
B. @0 12.00
DAYS OF EXPERIMENT

165.909

| I
20.09 24.9809

|
28.e9



MEAN FOR FEED CONSUMPTION (GRAMS)\
EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG~88 COMPOUND § 889087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659

0.e00 100,000 300.000 100¢.000

WEEK # 1
DAY 4 19.0 20.4 19.0 18.4
0.e 0.0 e.e 0.0
S L] 5 5

WEEXK §# 2
DAY 8 21.9 23.9 21.6 22.5
2.0 e.e 0.e 0.9
5 S 5 -]
DAY 14 21.6 23.7 22.3 22.4
0.0 0.9 .o e.e
-] 5 5 5
DAY 14 23.@ 25.5 24.1 25.5
e.e 0.9 0.0 0.0
5 L] 5 5

WEEK § 3
DAY 18 23.2 28.1 23.3 24.5
0.0 e.e 0.0 0.0
5 5 S 5
DAY 21 24.2 26.8 24.7 27.8
0.0 0.0 0.0 e.e
5 5 -] -]

WEEK § 4
DAY 25 23.8 26.@ 23.2 25.0
e.0 0.0 0.0 0.9
-] 5 5 5
DAY 28 24.6 28.7 24.6 27.9
0.0 0.0 0.0 8.9
5 S S -]

NOTE: FOR GROUP HOUSED ANIMALS, FEED CONSUMPTION IS DERIVED FROM A COMMON CONTAINER

KEY: A = MEAN VALUE
8 = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP
)\ = FEED CONSUMPTION REFERS TO GRAMS/ANIMAL/DAY.



EXPERIMENT # 880087G1

ANIMAL §#

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

ANIMAL §#

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

ANIMAL §

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

ANIMAL §

DAY
DAY
DAY
DAY
DAY
DAY
DAY
DAY

1"
14
18
21
25
28

11
14
18
21
25
28

551

19.0
21.0
21.6
23.9
23.2
24.2
23.8
24.6

NN -
REREYRNG
RN~

566

-
[+ ]
.

LN Jo Xo g o

9
©

INDIVIDUAL ANIMAL FEED CONSUMPTION (GRAMS)

552

19.0
21.9
21.6
23.0
23.2
24.2
23.8
24.6

557

20.4
23.0
23.7
25.5
26.1
26.8
26.0
26.7

567

~Na N
[ RER R

NN
~
[-X- ]

EXPERIMENT START DATE: 29-AUG-83

0.000 MG/KG GROUP-M

553 554
19.¢ 18.0
21.¢ 21.9
21.6 21.6
23.0 23.0
23.2  23.2
24.2  24.2
23.8 23.8
24.8 24.8

100.009

558 559
2¢.4 20.4
23.0 23.@
23.7 23.7
25.5 28.8
26.1 26.1
26.8 26.8
26.0 26.e
26.7 28.7

Jeo.e00

563 564
19.0  18.90
21.6 21.6
22.3 22.3
24,1 241
23.3 23.3
24.7 24.7
23.2 23.2
24.6 24.%5

1009.000

568 569
18.4 18.4
22.5 22.8
22.4 22.4
25.5 25.5
24.5 24.5
27.8 27.8
25.¢ 25.9
27.9 27.%

555

19.0
21.0
21.6
23.0
23.2
24.2
23.8
24.8

MG/KG GROUP-M
S68

20.4
23.0
23.7
25.%
28.1
26.8
26.9
26.7

MG/KG GROUP-M

Y
FUrLRD-S
aNNU=LeS

»

1] -
SENNERNG
VODAREOL

COMPOUND § 880087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906859

NOTE: FOR GROUP HOUSED ANIMALS, FEED CONSUMPTION IS DERIVED FROM A COMMON CONTAINER
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EXPERIMENT # 880987G1

FEED CONSUMPTION (CGRAMS)

28.70@

15. 19 15.99 16. 70 17.59 18.38 19.10 19.9@

14.30

EXPERIMENT START DATE.

29-AUG-88

COMPJUND # 88-8087
3.
ACCESSION B 9B6659

VERSION #

16

DAYS OF EXPERIMENT

m9.es8e MG/KG F
mlep. 2990 HG/KG F
A308.880 HMG/KG F
+1080.900 HG/KG F
A
’
}J
[
[V
-
©
KX / '
v
| I I i 1 | 1
.08 4 09 B. 08 12 .99 16. 80 20.80 24.0849 28.909



MEAN FOR FEED CONSUMPTION (GRAMS)A

EXPERIMENT § 880228761 EXPERIMENT START DATE: 29-AUG~88 COMPOUND § 880087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 96659

0.000 100. 000 300.000  1000.000
MG/KG MG/KG MG/KG MG/KG
GROUP—F GROUP-F GROUP-F GROUP—F

WEEK § 1
DAY 4 15.5 15.0 14.6 15.2
2.0 .0 0.0 0.0
5 5 5 5

WEEK § 2
DAY 8 15.7 15.3 15.8 17.0
.0 .0 0.0 0.9
5 5 5 s
DAY 11 14.4 14.3 15.5 15.4
0.0 .0 0.0 8.0
s 5 5 5
DAY 14 15.4 15.5 15.8 17.7
0.0 0.0 0.0 0.0
5 5 5 5

WEEK § 3
DAY 18 15.4 15.2 15.5 16.8
0.0 0.0 0.0 0.0
5 5 5 5
DAY 21 15.4 18.1 16.6 18.8
0.0 0.0 0.0 0.0
5 5 5 5

WEEK § 4
DAY 25 15.3 15.8 15.3 17.8
.0 .0 0.0 0.0
s 5 5 5
DAY 28 16.1 16.4 16.6 16.6
e.e 0.0 0.0 0.0
5 5 5 5

NOTE: FOR GROUP HOUSED ANIMALS, FEED CONSUMPTION IS DERIVED FROM A COMMON CONTAINER

KEY: A = MEAN VALUE
8 = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP
A = FEED CONSUMPTION REFERS TO GRAMS/ANIMAL/DAY.



EXPERIMENT § 888087G1

ANIMAL § 571

DAY 4 15.5
DAY 8 15.7
DAY 11 14.4
DAY 14 15.4
DAY 18 15.4
DAY 21 15.4
DAY 25 15.3
DAY 28 16.1

ANIMAL § 576

DAY 4 15.9
DAY 8 15.3
DAY 11 14.3
DAY t4 15.5
DAY 18 15.2
DAY 21 16.1
DAY 25 15.8
DAY 28 16.4

ANIMAL § 581

DAY 4 14.6
DAY 8 15.8
DAY 11 15.5
DAY 14 15.8
DAY 18 15.5
DAY 21 16.6
DAY 25 15.3
DAY 28 16.6

ANIMAL § 586

DAY 4 15.2
DAY 8 17.9
DAY 11 15.4
DAY 14 17.7
DAY 1B 16.8
DAY 21 18.6
DAY 25 17.¢
DAY 28 16.8

572

15.5
15.7
14.4
15.4
15.4
5.4
15.3
16.1

577

15.9
15.3
14.3
15.5
18.2
16.1
15.8
16.4

582

14.8
15.8
15.5
15.8
15.5
16.6
15.3
16.6

587

15.2
17.9
15.4
17.7
16.8
18.6
17.¢
16.6

INDIVIDUAL ANIMAL FEED CONSUMPTION (GRAMS)
EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-2087

9.000

573 574
15.5 15.5
15.7 15.7
14.4  14.4
15.4  15.4
15.4 15.4
15.4 15.4
15.3 15.3
16.1 186.1
100.000

§78 579
i5.0 15.9
15.3 15.3
14.3  14.3
15.8 15.5
15.2 15.2
16.1  16.1
15.8 15.86
16.4 16.4
300.000

583 584
14.6 14.6
15.8 15.8
15.5 15.5
15.8 15.8
15.5 15.%
16.6 16.86
15.3 15.3
16.6 16.6
1009.000

588 588
15.2  15.2
t7.0 17.8
15.4 15.4
17.7  17.7
186.8 18.8
18.8 18.6
17.¢  17.0
16.6 18.8

SOFTWARE VERS § 3.0
ACCESSION NUMBER 396659

MG/KG GROUP-F
5§75

-
T
P RNy

MG/KG GROUP-F
580

15.9
15.3
14.3
15.5
15.2
16.1
15.8
16.4

MG/KG GROUP-F
585

14.8
15.8
15.5
15.8
15.5
16.6
18.3
16.6

MG/KG GROUP-F
590

15.2
17.0
15.4
17.7
1¢8.8
18.8
17.9
16.¢6

NOTE: FOR GROUP HOUSED ANIMALS, FEED CONSUMPTION IS DERIVED FROM A COMMON CONTAINER
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SUMMARY HEMATOLOGY DETERMINATION

3.e

COMPOUND § 880087

SOFTWARE VERS #
ACCESSION NUMBER 906659

EXPERIMENT START DATE: 29-AUG-88

EXPERIMENT § B8eed’Gi

29

SAMPLE DAY §#

1000. 0020

ANALYTICAL MATERIAL: BLOOD

120.000 300,000
MG/KG MG/KG
GROUP—M GROUP—M

MG/KG
GROUP-M

0.000

MG/KG
GROUP-M

59.59“-&51.Lnsgql.som-awss55915855945065855335655935095005245

"M M~ YOO o 2] 9° 20 DY OO0 O ©OM~ N o0 o O -] 5
- - 41 5..__.. 9” [3] ~ o d ® ®

95542542534588552517549587.5395435355245005245005435
22 7.a 40 “1 o~ 90 a 70 93 ee 93 °° aa aa ae °° 50
"+] ea -

=

TROMTNOONOFR DA rtNINNNOr-NOYTNOONOTONTINTNOOVNOONOON -~

327&40 2000 3 8 64 2 ....
" *o na 3 go ne wM ©¢ 60 ¥ -6 66 66 66 ©6 Ve

-

“””225.J15825025935735865615095225285&05035005005345
eal —..ro 40 ue N-I 93 ne u“ see ”s c...a 1!1 '° oo ‘. 50
®

.4
, 2 BE
»® < ™
2 % M W o g4 % M ® 3 .m =
« 3 8« &8 %% 5 B p o2 B
SERSAEE FNE R R
g 8 8 ¢ § § 3¢ 3 3 g 23 2

B = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP

A = MEAN VALUE

KEY
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INDIVIDUAL ANIMAL HEMATOLOGY DETERMINATION

3.0

COMPOUND § 880087

SOFTWARE VERS §
ACCESSION NUMBER 996659

EXPERIMENT START DATE: 28—AUG-88

EXPERIMENT § 8E0087G1

SAMPLE DAY § 29

ANALYTICAL MATERIAL: BLOOD

©.200 MG/KG GROUP-M

553 554 555

552

ANIMAL § 551

VTN FRONNOIIDIRNOORD

CRYNaAN-ACR-rO660Y
- 1451302 [}

cl

923898 oeeoeeeaes

----------

Bt e O — 07200005
= 1 LY
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1

MO TROODOOOODOYT

-----------------

27432029533200605
- 1462362

-----------------

----------------

’7442@293055
1462311 a 29994

1

,

§
WxMJmmemmmmmmmmw
Sosnasasiaiali;

160.000 MG/KG GROUP-M

558 859 560

557

ANIMAL # 556

11459315006“0000‘

CREN-SNNNOLro0e6n
S

o

MNMOAYTYaNNONODDODOOD®

57&%L&115041000mt
- 14323%‘ o

-

2’8109300@00000&4

--------------

6399350 5
* 1“51342 ﬂ!ﬂoee

99089350900050005

----------------

----------------

274519239a92°°°°5
- 1461351

-I.

®
38d
., % Eoy
neS 3 gu® af:
AL L S T
445" deg mmmmmr
820535k Ip25505258

300.000 MG/KG

563 564 5685

562

ANIMAL § 561

554302".'0.00’04

W-.-I-&.l”.-”“ '“’00005

1

1354°27"°...'001
374 AN o ‘.5
“ 3“'081.'

dl

°227°73°°a‘°°°'°3

u-.-"u”“u“s‘s‘l.'..s

dl

terrooNcooceecsea
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EXPERIMENT § 880087G1

ANIMAL §# 566

WBC M3 X3
RBC/M3 X6
HB CONC , G/DL
HCT , X

MOV , U3

MCH , WG

MCHC , X
PLATELETSAM3 X3
POLYS , X

BASOPHIL,X

LYMPHOCYTES ATYPICAL, X

NUCLEATED RBC/100WBC
PROTHROMBIN TIME,SEC

ANALYTICAL MATERIAL: BLOOD

17.

13.
41.
61.
20.
32.
869.
21.

76.

-
-
ol

-

PINENG
Rs8&

[+ ]
N ==

-
o
A~ Gt =4 OB

-
-
- 4D Cd =

(-4
X X X N X - K. N NEF S
~J
MOV NOONDO
[: ]
VORI NONODOULDD

.

PP DOODURNDANND

-

tnooeSw
Y- X-E-X-%-K-N--N. K. N-N.-N.§ ¥ Q Ji}
P R R R R P N R Y

-t
-

569

£ius

.

YT Y Y Y Y L L L.,

-

-l

INDIVIDUAL ANIMAL HEMATOLOGY DETERMINATION
EXPERIMENT START DATE: 29-AUG-88B

1000.000 MG/KG GROUP-M

57¢

)

-

-FQQ?-‘U-‘QG-FN”O-‘H\IU
VOO DODOTIONONND =

-

+ & a

-]
wh ot G =5 ) b

.

)

-

-l

COMPOUND § 88-00B7

SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659

SAMPLE DAY § 29
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3.0
29

COMPOUND §# 88-0e87

SOFTWARE VERS #

SAMPLE DAY #
1000.000
MG/KG

ACCESSION NUMBER 896659
GROUP-F

MG/KG
GROUP-~F

300,000

100.000
MG/KG

GROUP-F

0.e0e

EXPERIMENT START DATE: 29-AUG-88

GROUP-F

SUMMARY HEMATOLOGY DETERMINATION
ANALYTICAL MATERIAL: BLOOD

EXPERIMENT § B80087G1

* *x
365735755545a25145945@15245555845225255995855055954

0 > o aﬁv 95 ae W0
12 -....e 49 “1 51 030 Buz 4 22 1' ae ea 0. 3.

*®
525345355235445765245395355935475895325995495aa5"5
92 7.0 50 61 92 90 me mo 3‘. ea 35 10 - o. Qa ‘. 4.1..

-+ n L “" [

0 [ o™ ]
- 00 15...0 “2 - alo 3' nm m-l o0 n_l N - 980 00 eoe ﬂwa
-
-

< @
4‘57355551'5055955935245895°°5615535695505455"5.55
e ~NO 40 “cl ™~ 80 MQ o ol 58 ee 17 - eo a' Oo '. 3‘

nmw. 2 Mxxmmm...m‘wW
* 33 T E mumm
SRR EEREERR R R R

* w STATISTICALLY DIFFERENT FROM CONTROLS (P<D.05), ONE-WAY ANOVA

B = = STANDARD DEVIATICON
C = NUMBER OF VALUES PER GROUP

A = MEAN VALUE

-
-

KEY
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INDIVIDUAL ANIMAL HEMATOLOGY DETERMINATION

3.0

COMPOUND # B8-0087

SOFTWARE VERS #

ACCESSION NUMBER 906659

EXPERIMENT START DATE: 29-AUG-88

EXPERIMENT § 88008761

SAMPLE DAY § 29

ANALYTICAL MATERIAL: BLOOD

©.002 MG/KG GROUP-F

573 574 575

572

ANIMAL § 571

WBCAM3 X3

TTODOMMOOOOOOEDDN

T L L LT LT LT T
71“51.31..2 ™~

75550430000950999
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1
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384
2 oy
sw M mamzmmm
% . g8ulweEdzica
m}&ﬂjmm&wwmwmwm
Besiiiizsiansish

GROUP-F

109.600 MG/KG

578 579 S8e

577

ANIMAL § 578
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3ee.e22 MG/KG GROUP-F

582 584

ANIMAL § 581
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¢ = SAMPLE LOST OUE TO CLOTTING OF SODIUM CITRATE TUBE.

KEY:



INDIVIDUAL ANIMAL HEMATOLOGY DETERMINATION

EXPERIMENT § 860@87G1 EXPERIMENT START DATE: 28-AUG-88 COMPOUND § 88—-g087
SOFTWARE VERS # 3.e
ACCESSION NUMBER g@6859
ANALYTICAL MATERIAL: BLOOD SAMPLE DAY §# 29
1000.000 MG/KG GROUP-F

ANIMAL # 586 587 588 589 Sse

WBC/MM3 X3 7.3 12.4 14.1 12.2 10.6
REC/MM3 X6 8.1 7.8 7.7 7.8 7.3
HB CONC , G/DL 15.5 14.5 4.8 14.3 14.2
HCT , X 468.9 44.3 44.1 44.1 43.3
MOV , U3 58.0 58.¢0 57.e 57.8 60.0
MCH , UG 19.1 19.1 19.3 18.5 19.6
MCHC , X 33.9 32.7 33.6 32.4 32.8
PLATELETS/MM3 X3 743.0 734.©¢ 629.0 1165.9 989.90
POLYS , X 21.0 18.9 28.9 21.0 13.0
BANDS , X 0.0 e.e 0.0 9.9 0.0
LYMPHOCYTES , % 77.0 8o.e 87.0 75.0 8p.90
MONOCYTES , X 0.0 1.0 4.0 1.0 5.e
EOSINOPHIL X 1.0 e.o 1.0 2.9 2.9
BASOPHIL,X e.e 0.0 6.0 0.0 0.0
LYMPHOCYTES ATYPICAL, % 1.0 1.0 e.8 1.0 0.0
NUCLEATED RBC/100wWBC e.e 0.0 8.0 0.8 8.0
PROTHROMBIN TIME,SEC 13.8 ¢ 13.9 14.6 13.4

KEY: ¢ = SAMPLE LOST DUE TO CLOTTING OF SODIUM CITRATE TUBE.



STUDY SUMMARY OF CELL MORPHOLOGY
EXPERIMENT § 880@87G1 EXPERIMENT START DATE: 28-AUG-88

ANALYTICAL MATERIAL : BLOOD CELL MORPHOLOGY
DAY OF SAMPLE : 29

GROUP 0.000 100.000 300.0020 1000.000
MG/KG MG/KG MG/KG MG/KG
M M M M
BLOOD ERYTHROCYTES -] S S L]
POIKILOCYTOSIS 2
POLYCHROMASIA, INCREASED 1
BLOOD LEUKOCYTES -] 5 -]
BLOQD PLATELETS 5 L 5 5

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNORMAL
FINDINGS, THE NUMBER OF TISSUES WITH EACH ABNORMALITY.

COMPOUND § 8B-0087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 806659

25



EXPERIMENT § 88008761

INDIVIDUAL ANIMAL CELL MORPHOLOGY
EXPERIMENT START DATE: 28-AUG-88

ANALYTICAL MATERIAL : BLOOD CELL MORPHOLOGY

DAY OF SAMPLE : 29

ANIMAL §

BLOOD ERYTHROCYTES
BLOOD LEUKOCYTES
BLOOD PLATELETS

ANIMAL §

BLOOD ERYTHROCYTES
POIKILOCYTOSIS
POLYCHROMASTA, INCREASED
BLOOD LEUKOCYTES

BLOOD PLATELETS

ANIMAL #

BLOOD ERYTHROCYTES
BLOOD LEUKOCYTES
BLOOD PLATELETS

BLOOD PLATELETS

551

556

F 4

561

566
N
N
N

0.000
MG/KG
M
552 553 554
N N N
N N N
N N N
100.000
MG/KG
M

557 558 559
N N

1

N N N
N N N
300.000

MG/KG
M

562 563 564
N N N
N N N
N N N

1000. 800
MG/KG
M

567 568 569
N N N
N N N
N N N

570
N
N
N

COMPCUND # &8-0087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 986659

KEY :N~-NORMAL , 1-MINIMAL , 2-MINOR , 3-MODERATE , 4-SEVERE ,P—PRESENT , A~ABSENT

26



STUDY SUMMARY OF CELL MORPHOLOGY
EXPERIMENT § 882087G1 EXPERIMENT START DATE: 28-AUG-88

ANALYTICAL MATERIAL : BLOOD CELL MORPHOLOGY
DAY OF SAMPLE : 29

GROUP ©.000 100.000 300.000 1000.000
MG/KG  MG/KG MG/KG  MG/KG
F F F F
BLOOD ERYTHROCYTES 5 5 5 5
POIKILOCYTOSIS 1
BLOOD LEUKOCYTES 5 5 5 s
BLOOD PLATELETS 5 5 5 5

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN TH
FINDINGS, THE NUMBER OF TISSUES WITH EACH ABNORMALITY — C oC OF ABNORMAL

COMPOUND § 88-0087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 806659
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INDIVIDUAL ANIMAL CELL MORPHOLOGY
EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-0087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659

ANALYTICAL MATERIAL : BLOOD CELL MORPHOLOGY
DAY OF SAMPLE : 29

9.000
MG/KG
F
ANIMAL # 571 572 573 574 575
BLOOD ERYTHROCYTES N N N N N
BLOOD LEUKOCYTES N N N N N
BLOOD PLATELETS N N N N N
120,000
MG/KG
F
ANIMAL § 576 577 578 579 580
BLOOD ERYTHROCYTES N N N N N
BLOOD LEUKOCYTES N N N N N
BLOOD PLATELETS N N N N N
300.e02
NG/KG
F
ANIMAL # 581 582 583 584 585
BLOOD ERYTHROCYTES N N N N N
BLOOD LEUKOCYTES N N N N N *
BLOOD PLATELETS N N N N N
1000.020
MG/KG
F
ANIMAL § 586 587 588 589 OG90
BLOOD ERYTHROCYTES N N N N
POIKILOCYTOSIS 1
BLOOD LEUKOCYTES N N N N N
BLOOD PLATELETS N N N N N

KEY :N-NORMAL , 1-MINIMAL , 2-MINOR , 3-MODERATE , 4-SEVERE , P-PRESENT , A-ABSENT
1+ HYPERSEGMENTED NEUTROPHILS



SUMMARY CLINICAL CHEMISTRY DETERMINATION

EXPERIMENT START DATE: 29-AUG-88 COMPOUND # 88-2087
SOFTWARE VERS § 3.0

ACCESSION NUMBER 906659

EXPERIMENT § 88008761

ANALYTICAL MATERIAL: SERUM SAMPLE DAY § 29

0.000 100.000 300 .000 1000 . 000

NG/KG MG/KG MG/KG MG /KG

GROUP-M GROUP-M GROUP-M GROUP-M

AST (GOT) , U/L 66.15 A 64.77 65.01 69.65
5.25 B 5.486 6.97 8.99

5¢C =] S 5

ALT (GPT) , U/L 23.97 26.96 23.66 27.83
1.75 4.75 2.27 3.34

5 ] L -]

AP, U/L 214.14 193.76 263.26 258.93
20.99 31.43 79.33 78.64

s 5 5 ]

UREA NITROGEN,MG/DL 11.85 14.03 12.32 14.16
2.24 1.89 1.81 2.99

5 - -] S

GLUCOSE ,MG/DL 130.53 151.43 124.83 120.91
10.62 58.60 23.63 12.29

-] S 5 5

CREATININE,MG/DL 0.67 e.68 0.63 e.7e
0.04 e.03 0.04 0.e5

5 5 5 5

SDH , U/L 7.88 8.62 8.45 9.44
2.37 2.77 2.46 3.4

5 5 = 5

BILIRUBIN TOTAL,MG/DL 0.5 .05 0.05 e.e5
9.02 .22 e.e2 .02

5 -] ] 5

TOTAL PROTEIN,G/DL 5.61 5.96 $.77 5.72
9.14 e.55 0.38 e.25

5 5 -] 5

A/G RATIO 1.25 1.23 1.16 1.25
..... 2.1 0.06 .18 0.14
5 5 ] S

ALBUMIN,G/DL 3.1 3.28 3.08 3.17
0.09 0.30 0.14 9.05

5 5 5 5

KEY: A = MEAN VALUE

B = + STANDARD DEVIATION
C = NUMBER OF VALUES PER GROUP



EXPERIMENT § 688008761

INDIVIDUAL ANIMAL CLINICAL CHEMISTRY DETERMINATION

EXPERIMENT START DATE: 29-AUG-B88

ANALYTICAL MATERIAL:
0.000

ANIMAL § 551 552 553

AST cor; . U/L 69.13 57.87 65.18
ALT (GPT u/L 25.50 24.40 24.42
AP, U/L 00.43 185.68 223.05
UREA NITROGEN, MG/DL 14.90 13.82 19.26
GLUCOSE,MG/DL 138.18 133.6t1 131.06
CREATININE,MG/DL 0.72 0.72 0.65
$DH , U/L 8.08 7.28 11.58
BILIRUBIN TOTAL,MG/DL 2.96 e.02 0.03
TOTAL PROTEIN,G/OL 5.74 5.64 5.52
A/G RATIO 1.09 1.19 1.29
ALBUMIN,G/DL 2.99 3.06 3.18
100,000

ANIMAL § 556 557 858

AST SGOT . U/L 67.16 62.14 84.72
ALT (GPT) , U/L 30.00 32.36 26.14
AP , U/L 229.37 209.15 190.74
UREA NITROGEN,MG/DL 11.55 14.87 13.82
GLUCOSE, MG/OL 254,20 124.88 140.41
CREATININE,MG/DL 2.64 ©.67 .71
SDH , U/L §.58 8.11 9.20
BILIRUBIN TOTAL . MG/DL ©.06 0.85 0.02
TOTAL PROTEIN.G/DL 6.29 5.65 5.47
A/G RATIO 1.26 1.26 1.29
ALBUMIN,G/OL 3.51 3.15 3.08
302,000

ANIMAL § 561 582 563

E 71.87 71.28 55.89

ALT . U/L 22.54 25.87 24.59
283.90 362.78 191.88

UREA NITROGEN ,MG/DL 11.81  10.4% 14,71
GLUCOSE,MG/DL 104.71 184.14 127.75
CREATININE, NG /DL 0.67 e.87 e.59
SDH , U/L 7.75 9.44 B.74
BILIRUBIN TOTAL,MG/DL 2.04 ©.09 8.03
TOTAL PROTEIN,G/DL 5.85 5.85 5.99
A/G RATIO 1.19 1.28 2.93
ALBUMIN,G/DL 3.06 3,14 2.88
1000.000

ANIMAL § 568 867 568

i . U/L 75.65 62.45 79.41

ALT . U/L 28.36 32.83 27.22
327.51 168.24 341.38

UREA NITROGEN.MG/DL 12.91  18.468 17.97
GLUCOSE , MG,/DL 132.32 129.44 125.43
CREATININE.MG/DL 0.72 °.73 6.768
SDH , U/L 14.21  11.90 8.87
BILIRUBIN TOTAL,MG/DL 0.63 8.05 9.03
TOTAL PROTEIN,G/DL 5.93 6.84 5.5
A/G RATIO 1.17 1.5 1.33
ALBUMIN,G/DL 3.19 3.0 3.14

SERUM
MG/KG GROUP-M
554 555
66.82 71.77
21.35 26.18
238.86 222.69
1.8 10.73
137.55 112.27
0.62 ©.66
5.03  7.44
0.87 0.05
5.42 5,73
1.38  1.30
3.14  3.24
MG/KG GROUP-M
559 560
72.21 57.81
26.47 19.83
195.12  144.40
18.65 13.45
129.31 108.33
.72 ©.68
13.86  6.13
0.07 0.05
6.77 5.60
1.19 1.15
3.68 3.00
MG/KG GROUP-M
564 565
60.84 65.88
20.28 25.14
173.83 304.33
11.84 13.85
117.75 109.81
0.63  0.59
.11 12.23
0.04 9.85
5.19  B.19
1.40 1.12
3.03 3.27
MG/KG GROUP-M
569 57¢
69.64 81.12
27.70 23.26
188.80 268.71
12.27  11.21
115.07 102.30
0.63 .87
7.27 7.14
.05 @.07
5.64 5.49
1.32 1.40
3.20 3.21

COMPCUND # 8B8-0087
SOFTWARE VERS # 3.0

ACCESSION NUMBER 906859

SAMPLE DAY § 29

30



SUWMMARY CLINICAL CHEMISTRY DETERMINATION

EXPERIMENT § B80R87G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-2@87
SOFTWARE VERS § 3.9
ACCESSION NUMBER 986659

ANALYTICAL MATERIAL: SERUM SAMPLE DAY ¢ 29
@.000 100.000 300 .000 1000.000
MG/KG WG/KG MG/KG MG/KG
GROUP--F GROUP-F GROUP-F GROUP-F
AST (GOT) , U/L 68.30 A 72.28 72.28 - 67.85
7.58 B $.91 .31 3.87
5C 5 5 5
ALT (GPT) , U/L 21.93 29.36 24,32 24 .04
2.17 7.98 4.35 2.48
5 5 5 -]
AP, U/L 139.54 144.77 161.97 154.52
35.13 48.67 24 .48 17.26
] S 5 5
UREA NITROGEN,MG/DL 15.82 18.47 16.04 16.88
1.76 3.13 1.86 2.85
] S L] 5
GLUCOSE MG /DL 120.54 101.32 114.55 113.40
18.31 8.56 7.37 24.235
5 S 5 5
CREATININE,MG/DL .66 @.85 0.64 9.66
9.04 e.e5 0.e5 9.08
] -] 5 5
SDH , U/L 6.67 8.82 6.61 7.49
1.48 3.88 1.72 1.92
5 -] 5 S
BILIRUBIN TOTAL,MG/DL 0.e6 0.08 e.e7 8.5
e.01 0.02 0.02 0.92
5 5 -4 5
TOTAL PROTEIN.G/DL 8.17 6.43 6.60 .00
e.1% 8.19 0.55 0.39
5 - ] 5
A/G RATIO 1.33 1.28 1.20 1.29
8.15 9.07 0.23 e.11
5 -] S 5
ALBUMIN,G/DL 3.5 3.81 3.58 3.27
.21 e.19 9.48 Q.30
5 5 S L

KEY: A = MEAN VALUE
B = x STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP



INDIVIDUAL ANIMAL CLINICAL CHEMISTRY DETERMINATION

EXPERIMENT § 88828761

EXPERIMENT START DATE: 28-AUG-88

ANALYTICAL MATERIAL: SERWM

ANIMAL § 571

AST Gﬂ;.WL 77.48
ALT (GPT} . U/L 22.00
AP, U/L 104.49
UREA NITROGEN,MG/DL 17.61
GLUCOSE , MG/DL 97.63
CREATININE ,MG/DL .62
SDH , U/L 5.38
BILIRUBIN TOTAL,MG/DL .06
TOTAL PROTEIN,G/DL 6.23
A/G RATIO 1.22
ALBUMIN,G/DL 3.43

ANIMAL § 578
AST (GOT) , U/L 57.70
ALT (GPT) , U/L 18.21
AP, U/L 108.47
UREA NITROGEN,MG/DL 21.47
GLUCOSE , MG/DL 97.98
CREATININE ,MG/DL .65
SOH , U/L 7.00
BILIRUBIN TOTAL,MG/DL 0.04
TOTAL PROTEIN,G/DL 6.19
A/G RATIO 1.29
ALBUMIN,G/DL 3.49

ANIMAL § 581
AST 5001 ., U/L 72.95
ALT (GPT) , U/L 17.68
AP, U/L 155.28
UREA NITROGEN,MG/DL 13.88
GLUCOSE , MG/DL 107.68
CREATININE ,MG/DL .69
SOH , U/L 5.56
BILIRUBIN TOTAL,MG/DL 0.5
TOTAL PROTEIN,G/DL 5.75
A/G RATIO 1.08
ALBUMIN,G/DL 2.99

ANIMAL § 586
&ni«n . UL 71.24
ALT (GPT) , U/L 22.29
AP , U/L 171.13
UREA NITROGEN,MG/DL 14.45
GLUCOSE, MG/DL 92.14
CREATININE,MG/DL 0.59
SOH , U/L 10.62
BILIRUBIN TOTAL.MG/DL 0.05
TOTAL PROTEIN,G/DL 6.44
A/G RATIO 1.20
ALBUMIN, G/OL 3.50

572

67.07
22.00
102.18
15.03
119.97
9.60
7.36
e.es
5.83
1.24
3.23

577

85.61
30.44
153.13
21.62
66 .44
.88
15.36
.07
6.62
1.18
3.58

582

67.13
24.92
129.51
15.48
112.22

bl:-ﬂl_ﬂ-h.o
arighe

68.04
21.3
166.08
21.54
151.17
8.78
8.52
0.04
5.72
1.24
3.18

0.000 MG/KG GROUP-F
573 574 575

62.14 69.18 74.84
17.17  22.31  21.65
168.83 144.88 177.30@
14.23 17.83 14.41
143.23 1058.16 133.59
0.7¢ .88 .68
6.78 5.24 8.58
9.06 0.85 0.05
6.21 6.24 8.33
1.54 1.43 1.21
3.77 3.67 3.46
100.20¢ MG/KG GROUP-F

578 579 S8¢

7.7t 73.70 72.68
28.41  37.36 32.37
118.50 222.68 121.06
18.22 16.71 14.34
184.86 96.09 111.14
0.72 .60 0.62
8.85 7.53 5.37
e.10 0.19 9.08
6.2% 6.58 6.47
1.30 1.27 1.38
3.56 3.68 3.75
300.000 MG/KG GROUP-F

s83 584 585

78.40 64,62 78.28
29.24 23.07 26.67
176.88 154.40 193.99
18.98 186.29 15.61
117.68 109.34 125.85
0.79 0.57 0.685
.85 8.77 7.70
0.08 0.09 0.905
7.86 8.4 7.97
0.93 1.21 1.56
3.4 3.5 4.3
1000.000 MG/KG GROUP-F

62.84 85.84 @€7.30
24.88 27.70 . 24.05
150.58 127.03 157.78
15.78 17.47 15.e8
105.83 95.71 122.95
0.68 8.61 0.62
6.52 5.81 7.98
0.08 0.08 0.04
5.83 6.39 5.81
1.01 1.28 1.28
2.83 3.58 3.28

COMPOUND # 88-p@87
SOFTWARE VERS ¢ 3.0
ACCESSION NUMBER 906659

SAMPLE DAY § 29

32



MEAN TERMINAL ORGAN WEIGHTS AND BODY WEIGHTS

EXPERIMENT § 88008761 EXPERIMENT START DATE: 28-AUG-88 COMPOUND § 88-2087
SOFTWARE VERS § 3.0

KILL DAY — 29 ACCESSION NUMBER 905659
GROUP ©.000 100.000 300.000 1000.000
MG/KG MG/KG MG/KG MG/KG
M M M M
BODY WEIGHT (6) 324.7 A 341.8 312.4 310.9
16.88  35.5 31.6 23.9
5¢C 5 5 5
KIDNEYS (6) 2.8719  2.6231  2.8798  2.7451
©.2181  ©.2714  9.4689  ©.3006
5 5 5 5

x 0.8843 ©.7679 & ©.9201 e.885
0.0452 e.eeo4 8.e9807 e.8392

L) 5 5 ]

LIVER (G) 10.9381 $1.6358 10.7940 12.8205
9.8122 1.1261 1.2538 1.5157

5 -] 5 5

X 3.3679 3.4082 3.4542 4.0521 »
©.16886 9.0518 9.1682 0.2564

L 5 5 S

THYWUS (G) 0.5621 0.6133 0.4947 9.5908
©.0385 9.8805 9.08959 0.1426

-] 5 5 5

~ 8.1731 0.1802 9.1583 9.1904
.ee87 9.0220 0.0259 0.0453

5 & 5 5

SPLEEN (G) 0.6782 8.7330 9.6934 0.8334
9.07%0 0.0873 0.1097 0.1444

5 L - 5

X 9.2089 0.2145 ©.2228 ©.2669 =
9.0223 0.0115 0.0351 @.e288

S S 5 5

ADRENALS {G) 9.8555 9.0552 0.050e5 0.0566
0.9191 ©9.0096 0.0083 Q.0066

5 5 S 5

x 8.0172 8.0163 e.01861 0.0182
©.8e39 9.0035 0.0012 0.0018

S -] S -]
TESTES (G) 3.0499 2.8165 3.0457 2.5478
0.2033 0.5342 0.1434 0.24Bg

5 5 5

x 9.9416 e.8515 9.9851 0.8259
9.0843 0.1728 0.1353 0.1183
5 5 5 5

KEY: A = MEAN VALUE
B = = STANDARD DEVIATION
€ = NUMBER OF VALUES PER GROUP
* = STATISTICALLY DIFFERENT FROM CONTROLS (P<D.05), ONE-WAY ANOVA
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INDIVIDUAL ANIMAL ORGAN WEIGHTS AND TERMINAL BODY WEIGHT

88-0087
3.0
R 986659

E#

COMPOUND
SOFTWARE VERS

ACCESSION NUMB

EXPERIMENT START DATE: 29-AUG-88

EXPERIMENT § 880087G1

GROUP — M
554

©.000 MG/KG

552 553 555

551

ANIMAL §

NN = DM =D O
[t L et 40 Sl e d it~ g ]
WRMIINDWNM =N —O0®
m78915162aa19
NOONODHHDHDOMD

4851255816752

D E =P DO - N0 S
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r~mr
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3013°°a°a03°

3

Qo O o

o o
R R i e

:

G

BODY WEIGHT
KIDNEYS

LIVER

9
3
2

SPLEEN
TESTES

GROUP — M
559

100.000 MG/KG

557

556 558 560

ANIMAL §

WM NN OV N MDD v

RT3 - Tadal dad ol o’
D=0 =tMNO~NONOT
m479452720999

=N OOEB-NTO
I I O P =

=P A0 = PO i) i)

&377451629999
2e°3aooooaza

Q=MD O
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FFHOVIO NI =D =i ¥
”374471820038
-Jeﬂwaeeoaaese

0214611339930

1458124124123
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300.000 MG/XG
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ANIMAL §
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35
MEAN TERMINAL ORGAN WEIGHTS AND BODY WEIGHTS

EXPERIMENT § 88028761 EXPERIMENT START DATE: 26-AUG-88 COMPOUND §# 88-0087
SOFTWARE VERS # 3.0
KILL DAY — 29 ACCESSION NUMBER 906659

GROUP 9.000 100.002 300.000 1000.000
MG/KG NG/KG MG/KG MG/KG
F F F F
BODY WEIGHT (6) 202.4A 198.9 203.7 198.6
9.1B  10.8 9.5 17.9
5C 5 5 5
KIDNEYS (6)  1.6933  1.5901  1.6126  1.7294
0.0531  0.1319  @.1797  ©.2059
5 5 5 5

x 9.8380 @.7987 0.7922 0.8731
0.8512 0.0314 0.e837 0.0311

5 -] S -]

LIVER (G) 6.2591 6.8314 6.5876 7.2332 %
0.86374 9.4681 0.5470 0.7636
- 5 -] 5

X 3.885¢ 3.030 3.2308 3.6458 *
e.2519 9.1e57 0.139 9.2418

S 5 5 5

THYMUS {c) 0.4243 9.3764 ©.3883 0.3894
e.18e09 0.9572 0.078; 0.8431

5 ] -]

X @.2089 ©.1888 2.1898 8.1970
0.0442 @.0241 2.0333 0.8235

L 5 5 5

SPLEEN (6) 0.4791 ©.44268 ©.4258 o.5010
9.033¢% ©.e588 0.0741 2.0342

-] 5 5 ]

x 9.2374 0.2230 ©.2081 ©.2535
8.0249 0.83e8 @.0290 9.90228

s s 5 5

ADRENALS (6) ©.0591 ©.0568 0.8621  ©.8712
©.0054 ©.0098 0.0102  0.0090

5 5 5 s

x 0.08292 9.0286 8.0383 0.0362
0.0031 0.0041 0.0036 0.0065
L] 5 -] L]

KEY: A = MEAN VALUE
B = = STANDARD DEVIATION
C = NUMBER OF VALUES PER GROUP
* = STATISTICALLY DIFFERENT FROM CONTROLS (P<0.05), ONE-WAY ANOVA
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INDIVIDUAL ANIMAL ORGAN WEIGHTS AND TERMINAL BODY WEIGHT

88—ees7
3.0
906659

2

COMPOUND

SOFTWARE VERS

ACCESSION NuMB

EXPERIMENT START DATE: 29-AUG-88

EXPERIMENT § B80087G1
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PATHOLOGY REPORT

COMPOUND: 2-Ethyl-1,3 Hexanediol ACCESSION No. 906659
STUDY WNo. B88-0087G1

REPEATED EXPOSURE: Feeding ; Drinking Water ; Gavage X : Inhalation
No. Rats/Group:_5 ; No. Exposures:_21 ; No. Days:_29_ ; Carrier:_corn oil ; Sex__ M

Rat Numbers: Control: 0 mg/kg, 551 to_555 Dose:1000 mg/kg, 566 to 570
Dose:_100 mp/kg, 556 to_560 Dose: . to
Dose: 300 mg/KkR, 561 to_565 Dose: ' to
ORGANS:

Nasal Cavity__ Trachea_X Lungs_X Thymus X Heart_X Aorta___Tongue___ Esophagus_X Stomach_X
Smal! Intestine_X Large Intestine X Liver X Kidneys_X Urinary Bladder X Pituitary X
Adrenal Glands_X Pencreas_X Thyroid Glands_X Parathyroid_X Testes_X Epididymides X Male
Accessory Sex Glands_X Ovaries__ Fallopian Tubes__ Uterus___ Vagina___Spleen X Mesenteric
Lymph Node_X Bone Marrow_X Brain_X Eyes_ Cervical Spinal Cord__ Sciatic Nerve__ Skin
Quadriceps Femoris__ Femur__ Rib__ Salivary Glands_X Mammary Gland__

FIXATIVE: 10% Formalin X EYE FIXATIVE: Modified Zenkers

GROSS PATHOLOGY - TREATMENT-RELATED CHANGES: Observed: H Not Observed: X

Process: Control: X 3 _100 mp/kg Dose: * s _300 mp/kg Dose: * H
1000 mg/kg Dose: X : Dosge:

*Process gross lesions only.

Pathologist: Mh\ d \MM\U— Pate: ‘H,MH’

Milan 8. Vlaovic, D.V.M., Fh.D.

HISTOPATHOLOGY — TREATMENT-RELATED CHANGES: Observed: H Not Observed: X

Pathologintn)}\“\m'\ 6\[0 MM(‘L Date: ("’L, fﬁ"/ﬂ

Milan 8. Vlaovic, D.V.M., Ph.D.

MSV:epp
12/08/88

4198T
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PATHOLOGY REPORT

COMPQUND: 2-Ethyl-1,3 Hexanediol ACCESSION Wo. _906659
STUDY No. B88-0087G1

REPEATED EXPOSURE: Feeding ; Drinking Water ; Gavage__X ; Inhalation

No. Rats/Group:_5 ; No. Exposures: 21 3 No. Days: 29 : Carrier: _corn oil ; Sex F

Rat Wumbers: Control: 0 mg/kg, 571 to_575 Dose:1000 mp/ke, 586 to_590
Dose:_100 mg/kg, 576 to 580 Dosge: . to
Dose:_300 mp/kg, 581 to 585 Dose: R to

ORGANS:

Nasal Cavity___ Trachea_X Lungs_X Thymus X Heart X Aorta__ Tongue___ Esophagus_X Stomach X
Small Intestine_X Large Intestine X Liver X Ridneys_X Urinary Bladder_ X Pituitary X
Adrenal Glands_X Pancreas_X Thyroid Glands_X Parathyroid X Testes_ Epididymides__ Male
Accessory Sex Glands__ Ovaries X Fallopian Tubes_X Uterus_X Vagina_X Spieen X Mesenteric
Lymph Node_X Bone Marrow_X Brain_X Eyes__ Cervical Spinal Cord___Sciatic Werve__ Skin__
Quadriceps Femoris__ Femur__ Rib__ Salivary Glands_X Mammary Gland__

FIXATIVE: 10% Formalin X EYE FIXATIVE: Modified Zenkers

GROSS PATHOLOGY - TREATMENT-RELATED CHANGES: Observed: H Not Observed: X

300 mg/kg Dose: *
Dose:

Process: Control: X : 100 mp/kg Dose: *
1000 mp/kg Dose: X

*Process gross lesions only.

Pathologist:M\"\ d\/lM\/“(‘ Date: ':L} I:L/J)a/

Milan S. Vlaovic, D.V.M., Ph.D.

HISTOPATHOLOGY -~ TREATMENT-RELATED CHANGES: Observed: Not Observed: X

Pathologist: }N\'\‘\—W‘\ \JD ‘\{awu’ Date: 112/

Milan S. Vlaovic, D.V.M., Ph.D.

MSV:cpp
12708/88

4198T



SUMMARY GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT § 88008761 EXPERIMENT START DATE: 28-AUG-88 COMPOUND § 88-9e8B7
SOFTWARE VERS § 3.0
ACCESSION NUMBER 996659

GROUP 2.000 100.000 300.000 1000.800
MG/KG MG /KG MG /KG MG/KG
M M M M

TRACHEA 5 L] 5 L]
LUNGS ] 5 5 -]
HEART 5 5 5 -]
ESOPHAGUS 5 L] L] ]
STOMACH -] 5 5 5
DUCDENUM ] 5 5 5
JEJUNUM 5 5 5 5
ILEWM 5 5 5 5
CECUM 5 5 & 5
COLON 5 5 L L]
URINARY BLADDER 5 5 5 5
PITUITARY GLAND -] 5 5 -1
PANCREAS, NOS 5 L] 5 5
THYROID GLANDS 5 5 5 5
PARATHYROID GLANDS S -] L) -]
MESENTERIC LYMPH NODES S - L S
BONE MARROW S L] 5 5
BRAIN S 5 5 -]
SALIVARY GLANDS 5 L] 5 ]
EPIDIOYMIDES 5 L] 5 5
ACCESSORY SEX ORGANS (MALE) - ] 5 5
KIDNEYS -] -] L) S
LIVER 5 L] ] 5
THYMUS S 5 5 5

HEMORRHAGE L 1 1 1
SPLEEN -] -] 5 5
ADRENALS -] -] L 5
TESTES S -3 5 S

SMALL L] 1 L o

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNORMAL
FINDINGS, THE NUMBER OF TISSUES WITH EACH ABNORMALITY.



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT §# 880087G1

0.900 MG/KG

ANIMAL # 551
DAYS ON TEST

TRACHEA

LUNGS

HEART

ESOPHAGUS

STOMACH

DUODENUM

JEJUNUM

ILEUM

CECUM

COLON

URINARY BLADDER

PITUITARY GLAND

PANCREAS, NOS

THYROID GLANDS

PARATHYROID GLANDS

MESENTERIC LYMPH NODES

BONE MARROW

BRAIN

SALIVARY GLANDS

EPIDIDYMIDES

ACCESSORY SEX ORGANS (MALE)

KIDNEYS

LIVER

THYMUS

SPLEEN

ADRENALS

TESTES N

[ d
o

Z £ X X X X Z Z &£ £ X X X Z X X X T X X X X X X X

KEY :N~NORMAL AND TISSUE COLLECTED FOR HI TOPAT;KZJI).OGY + 1=MINIMAL, 2

P~PRESENT ,A—ABSENT ,»—SEE COMMENT REPORT {FORM

Z T Z Z X Z X X XZ T T XT X X X X T XT T X X X X XZ X X Z

EXPERIMENT START DATE: 28-AUG-88

GROUP — M
552 553 0554 555
29

29

Z ZT X ZT T ZT Z Z ZT Z T X XT XL XT XL XT T T T X X X XT XX

29

Z T X Z Z X ZXZ Z ZXT ZT Z T X ZT XZ X T XT ZT XL X Z XT ZT Z Z

239

*zzzzzzzzzzzzzzzzzzzzzzzzzzz

I

COMPOUND § 880287
SOFTWARE VERS 3.0
ACCESSION NUMBER 906659

NOR , -MODERATE, 4-SEVERE

X=NORMAL BUT NOT COLLECTED

40



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-9087
FOCESSION NOEER 908059
100.0020 MG/KG  GROUP — M
ANIMAL § 556 557 558 559 560
DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNM
ILEW
CECUM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
EPIDIDYMIDES
ACCESSORY SEX ORGANS (MALE)
KIDNEYS
LIVER

N
-]
N
©
[
[ ]
N
<o
[
[+

zZ X X X ZXZ X T X2 XT X T Z T ZT Z Z X Z ZT Z ZT ZXZ Z Z

zZ ZT EXZ X T Z T T ZXT T ZT X Z ZT ZT Z ZT ZT Z Z T ZT Z
Z T X T X T XT T T T X T ZXZ XL X ZT X XT T ZXZ X X T Z
£ T X X X ZT T Z X X X X X X X Z X X I X X X Z Z
L T L L X X X X Z T X X T Z Z XL EZ XL XL XT 2 Tz T X

THYMUS
HEMORRHAGE

SPLEEN

ADRENALS N N N N N

TESTES N N N N
SMALL 2

KEY: N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1=MINIMAL ,2-MINOR,3-MODERATE,4-SEVERE
P-PRESENT ,A—ABSENT ,»—SEE COMMENT REPORT (FORM §2), X=NORMAL BUT NOT COLLECTED

z
Z N
z
z
4



EXFERIMENT § 88008761

ANIMAL §

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEW
CECUM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
EPIDIOYMIDES
ACCESSORY SEX ORGANS (MALE)
KIDNEYS
LIVER

THYMUS
HEMORRHAGE
SPLEEN
ADRENALS
TESTES

KEY :N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1=MINI
P=PRESENT ,A-ABSENT , »—SEE COMMEN X=NORMA

INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE

EXPERIMENT START DATE: 29-AUG-B8

300.000 MG/KG
561 562

L]
o
[
©

Z L T Z X X T X ZT X X X XT Z XT X X ZT Z Z X ZT X

ZLZ X X TXT X Z T Z X T X T X X ZT Z Z ZXT Z ZXZ ZXZ X =X Z

EZ ZT ZT =

T REPORT (FORM #2),

GROUP — M
563 564 565
29 29 29

E£ £ T ZT ZT ZXZ ZT X X X ZXZ Z ZXZ X Z Z XT Z X X X X Z Z

,_
£ X =
2k

§§zzz

Z ZT X 2T Z X X X ZT ZT X X X ZXZ Z X X X T Z X Z ZXZT X

COMPOUND § 8B8-0087
SOFTWARE. VERS 3.8
ACCESSION NUMBER 906659

NOR , 3-MODERATE , 4-SEVERE
COLLECTED

42



EXPERIMENT § 880087G1

ANIMAL §

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNM
JLEWM
CECUM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS

PARATHYROID GLANDS
MESENTERIC LYMPH NODES

BONE MARROW
BRAIN

SALIVARY GLANDS
EPIDIDYMIDES

ACCESSORY SEX ORGANS (MALE)

KIDNEYS
LIVER

THYWS
HEMORRHAGE
SPLEEN
ADRENALS -
TESTES

KEY:N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1-MINIMAL ,2-MI
P~PRESENT ,A-ABSENT, »~SEE COMMENT REPORT (FORM #2)

1900,000 MG/KG
566 567

N
-]
N
@0

L Z L X X Z EZ X X X X Z X E Z X X X X T ZXT Z X
LT LT £ L Z T T X2 XL X X Z Z L X XL Z X X TXT Z ZT Z Z

1

N N
N N
N N

GROUP — M
568 569 57@
29 29 29

zZ ZT X X Z X T T ZT X XZ X T Z X XL ZT T XT T X ZXT Z Z

Z £ X Z2 T Z Z X ZT X Z T ZXZ ZT I T X Z X X ZXZ ZT ZzZ

L Z ZXZ Z Z X X X X X X X X X X X X X X X X X ZX X

INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT START DATE: 29-AUG-E88

COMPOUND § 8B8—00B7
SOFTWARE VERS 3.0
ACCESSION NUMBER 9@6659

NOR , 3-MODERATE, 4~-SEVERE
» X=NORMAL BUT NOT COLLECTED
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EXPERIMENT §# 88008761

TRACHEA

HEART

STOMACH

DUODENUM

JEJUNUM

ILEUM

CECUM

COLON

URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYRCID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW

BRAIN

SALIVARY GLANDS
OVARIES

FALLOPIAN TUBES

UTERUS
HYDROMETRA

VAGINA
KIDNEYS
LIVER

THOWIS
HEMORRHAGE

SPLEEN
ADRENALS

SUMMARY GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT START DATE: 29-AUG-88

.800
MG/KG
F

“— O OO NGO A ey n

e o

100.000
MG/KG
F

=g O ;RO NN

>t O O

300.000
MG/KG
F

Ot G SO O O OO PO O AR RN R AR

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNCRMAL
FINDINGS, THE NUMBER OF TISSUES WITH EACH ABNORMALITY.

COMPOUND # 8B-0087

SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659

1000 .000
MG/KG
F

® A MDA O D Br 0 A VA DFDY A DYDDY RN Rt n (R th n
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INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT § 88@087G1 EXPERIMENT START DATE: 28-AUG-886 COMPOUND § 8B8—00B7
SOFTWARE VERS 3.8
ACCESSION NUMBER 806659
0.0800 MG/KG GROUP - F

ANIMAL § 571 572 573 574 575

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEUM
CECLM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NCS
THYRCID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NCDES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES

UTERUS
HYDROMETRA

VAGINA
KIDNEYS
LIVER

L d
o
N
L
N
0
N
L]
N
o

Z Z X X X X ZT L X Z ZXZ Z T Z ZT Z ZT Z Z Z Z Z
£ X X ZT Z Z Z X Z Z & XT XT Z X Z ZXZ Z XL ZT Z
Z T ZT ZT X X X ZXZ ZT Z ZXZ T X ZXZ ZXZ X X X ZXZ Z Z

Z T ZT X X X XT ZXZT X X T XZ X X T X ZXZ X Z T Z Z

zZ ZT X X T T ZT XZ ZT X Z Z X Z Z X Z T ZT ZT T Z

Z Z T Z
Z Z ZE -
L ZT T ZT N
Z X X Zz
Z T T Z

THYMUS
HEMORRHAGE

SPLEEN N

ADRENALS N N N N N

KEY:N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1-MINIMAL , 2-MINOR, 3-MODERATE , 4—SEVERE
P-PRESENT ,A—ABSENT , »~SEE COMMENT REPORT (FORM §2), X=NORMAL BUT NOT COLLECTED

-



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT §# BB@O87G1 EXPERIMENT START DATE: 29-AUG—-88 COMPOUND § 8B—0087
SOFTWARE VERS 3.0
ACCESSION NUMBER 996659
100.000 MG/KG GROUP - F

ANIMAL § 576 577 578 579 580

DAYS ON TEST
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEw
CECM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES
UTERUS

»n
-]
N
0
N
-]
N
0
N
w0

Z ZT ZXZ ZT X Z X X ZXZ X Z ZT ZT Z Z Z Z X X ZXZ Z Z
Z ZT X ZXZ X X ZXZ ZT X Z Z ZT Z XZ Z X X X X Z X 2
zZ T X Z X X T T L Z ZT T X T X ZXT XT T ZXZ ZT Z Z

zz X Z X T XT ZT Z ZXZ T X X X Z ZXZ T X Z ZT Z Z
£ T T T T T XL T X ZXT XZ I XL T Z T ZT X 2 x Z Z

VAGINA
KIDNEYS
LIVER
THWS
SPLEEN
ADRENALS N

KEY:N=NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1-MIN
P—PRESENT , A~ABSENT, »~SEE COMMENT REPORT (FORM #2), X=NORMA

N
N
N
N
N
N
2-M

*zzzzzz

INOR , 3=-MODERATE , 4-SEVERE
NOT COLLECTED

m;zzzzzz-

=
cr
=1



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT § B80@87G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND # BB—0087
iSEPé‘é?SN"E{‘»% R 936259
300.000 MG/KG  GROUP — F
ANIMAL § 581 582 583 584 585
DAYS ON TEST 20 29
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEWM
CECUM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES

N
©
N
o
N
[

Z X X ZT X X2 T XT I Z T ZT X T ZXT X X X X ZT ZT X
zZ X ZXZT X XL T T X Z Z X X X Z Z X X ZXZ ZXZ Z X X
£ £ X T X T X LT T XL ZXT XZ T T T XL X T ZXZ ZT Z
LT T T X ZXT T X X X XZ X T X X Z XT X X ZXZT X Z Z
Z X X Z T T X T Z ZT X X Z X X X ZT X X Ir z

UTERUS

HYDROMETRA
VAGINA
KIDNEYS
LIVER

Z XZT T ZT Z
Z T Z X Z Z
Z Z X X T =
E X2 T T Z
Z ZT T XT ZT N

ADRENALS N

KEY :N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHO! + I=MINIMAL , 2-MINOR, 3-MODERATE , 4-SEVERE
P—PRESENT , A~ABSENT , »—~SEE COMMENT REPORT (FORM §#2), X=NORMAL BUT NOT COLLECTED



INDIVIDUAL ANIMAL GROSS PATHOLOGY INCIDENCE TABLE
EXPERIMENT § 888287G1 EXPERIMENT START DATE: 29-AUG-88 SOFTWAE?&:’%IED 4 8578087
ACCESSION NUMBER 9@6E59
1980.000 MG/KG GROUP - F

ANIMAL § 586 587 588 589 0599

DAYS ON TEST 29 29
TRACHEA
LUNGS
HEART
ESOPHAGUS
STOMACH
DUCDENUM
JEJUNUM
ILEUM
CECUM
COLON
URINARY BLADDER
PITUITARY GLAND
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES
UTERUS
VAGINA
KIDNEYS
LIVER

N
]
»N
[+
N
©

Z£ T Z X Z X X ZT T Z Z X X T Z X ZT X T ZT X XL XT T Z
Z Z T T XT X X X Z X X X I X X T T Z X T X X X XT Z OZX
Z LT Z ZT XT X XT X ZXZT T X Z T X X Z Z T X X X ZT T X ZT Z
Z T T X Z X X X X ZXZ X Z T X Z X Z Z XZ Z XZ X T X Z ZX

Z T T T T T X X X X Z XT X X X ZXZT Z X Z Z ZXZ X Z Z Z

THYMWUS

HEMORRHAGE 1
SPLEEN N
ADRENALS N N N N

1

N

N
KEY :N-NORMAL AND TISSUE COLLECTED FOR HISTOPATHOLOGY, 1~MINIMAL,2=-MINOR, 3-MODERATE, 4~SEVERE
P~PRESENT , A~ABSENT , o~SEE COMMENT REPORT (FORM #2), X=mNORMAL BUT NOT COLLECTED



SUMMARY HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT § 88008761 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 886087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 986659
GROUP 0.000 100.000 300.000 1000.000

MG/KG MG/KG MG/KG MG /KG
M M M M

TRACHEA

LUNGS
CENTRIACINITIS (LUNG)
BRONCHUS

LYMPHOCYTIC INFLAMMATORY INFILYRATE

THYWUS
HEMORRHAGE

HEART
ESOPHAGUS
STOMACH
DUQDENUM
JEJUNUM
ILEWM
CECUM
COLON
LIVER
INFLAMMATION, CHRONIC FOCAL
HEPATOCYTE
CYTOPLASMIC VACUOLIZATION
KIDNEYS
INFLAMMATION, CHRONIC FOCAL
PROXIMAL CONVOLUTED RENAL TUBULE
DEGENERATION, HYALIN
URINARY BLADDER
PITUITARY GLAND
ADRENALS
PANCREAS, NOS
THYROID GLANDS
THYROID FOLLICLE
METAPLASIA, SQUAMOUS
PARATHYROID GLANDS
SPLEEN
MESENTERIC LYWMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
TESTES
SPERMATOZOA
DECREASED
SPERMATID
DECREASED
DEGENERATION, NCS

EPIDIDYMIDES

L X
.

- G U PO OO AR RN LY ' = W

LS I B B R B DT BN B N B BN ¢ NN < B L BN NS N B RSN B N -3¢ R

-l

-
o & © & © & o o o O O O O O O O GO O OO O O 0O O O 0O O©O O

929 O U U O O O U b U O DN D s

-l
O 00 O G U O U O -

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNORMAL
FINDINGS, THE NUMBER OF TISSUES WITH EACH ABNORMALITY.



SUMMARY HISTOPATHOLOGY INCIDENCE TABLE

EXPERIMENT § 8B80087G1 EXPERIMENT START DATE: 29-AUG-BS COMPQUND § B8—-0087
SOFTWARE VERS § 3.9

ACCESSION NUMBER 906659
GROUP 8.000 120.000 300.000 1060.000
MG/KG MG/KG MG/KG MG/KG
M M M M
ACCESSORY SEX ORGANS (MALE) 5 e L) 5

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE CASE OF ABNORMAL
FINDINGS, THE MUMBER OF TISSUES WITH EACH ABNORMALITY.



INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT § B22087G1 EXPERIMENT START DATE: 29-AUG—-88 COMPOUND § 8B—p@BY
SOFTWARE VERS § 3.0
ACCESSION NUMBER 986659

©.000 MG/KG GROUP — M

ANIMAL § 551 552 553 554 555
DAYS ON TEST 29 29 29 29 29
TRACHEA N N N N N
LUNGS
CENTRIACINITIS (LUNG) 1
BRONCHUS
LYMPHOCYTIC INFLAMMATORY INFILTRATE 1 1 ] 1 1
T™HYWUS N N
HEMORRHAGE 1 1 1
HEART N N N N N
ESOPHAGUS N N N N N
STOMACH N N N N N
DUODENM N N N N N
JEJUNUM N N N N N
ILEUM N N N N N
CECUM N N N N N
COLON N N N N N
LIVER
INFLAMMATION, CHRONIC FOCAL 1 1 1 1 1
HEPATOCYTE
CYTOPLASMIC VACUOLIZATION 1 1 1
KIDNEYS N
INFLAMMATION, CHRONIC FOCAL 1

PROXIMAL CONVOLUTED RENAL TUBULE
DEGENERATION, HYALIN

URINARY BLADDER

PITUITARY GLAND

ADRENALS

PANCREAS,. NOS

THYROID GLANDS

THYROID FOLLICLE
METAPLASIA, SQUAMOUS

PARATHYROID GLANDS

SPLEEN

MESENTERIC LYMPH NODES

BONE MARROW

BRAIN

SALIVARY GLANDS

TESTES

EPIDIDYMIDES N N

KEY : P-PRESENT , A~ABSENT ,N—NORMAL , 1=MINIMAL , 2-MINOR , 3-MODERATE , 4~SEVERE
¢ — SEE COMMENT REPORT (FORM #3)

Z E EZ Z -
£ X X =T X

Z ZT ZT Z =

EZ X Z X -
Z ZT Z T Z =

Z Z ZT Z Z X > =
ZT zZ ZT Z T Z ZT 2
Z T ZT Z ZT X X T =

Z ZT Z Z Z Z Z -
T T ZT Z Z ZT Z Z



52
INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT §# B80GB7G1 EXPERIMENT START DATE: 28-AUG-88 COMPOUND § 88-0087
SOFTWARE VERS § 3.9
ACCESSTON NUMBER 986659

@.000 NG/KG GROUP — M

ANIMAL §# 551 552 553 554 555
DAYS ON TEST 28 28 29 29 29
ACCESSORY SEX ORGANS (MALE) N N N N N

KEY : P-PRESENT , A-ABSENT ,N-NORMAL , 1~-MINIMAL , 2-MINOR , 3-MODERATE , 4~-SEVERE
s — SEE COMMENT REPORT (FORM #3)



EXPERIMENT § 880087G1

ANIMAL §
DAYS ON TEST
TRACHEA
LUNGS

THWIS
HEMORRHAGE

HEART

ESOPHAGUS

STOMACH

DUODENUM

JEJUNUM

ILEUM

CECUM

COLON

LIVER

KIDNEYS

URINARY BLADDER

PITUITARY GLAND

ADRENALS

PANCREAS, NOS

THYROID GLANDS

PARATHYROID GLANDS

SPLEEN

MESENTERIC LYMPH NODES

BONE MARROW

BRAIN

SALIVARY GLANDS

TESTES
SPERMATOZOA
DECREASED
SPERMATID
DECREASED
DEGENERATION, NOS

EPIDIDYMIDES

ACCESSORY SEX ORGANS (MALE)

53
INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 880087
SOFTWARE VERS # 3.9
ACCESSION NUMBER 926659
1980.000 MG/KG GROUP ~ M
556 557 558 559 560

20 20 29 28 29

Gt €

KEY : P-PRESENT , A-ABSENT , N~NORMAL , 1-MINIMAL , 2-MINOR , 3~MODERATE , 4~SEVERE
s = SEE COMMENT REPORT (FORM #3)



EXPERIMENT § 880087G1

ANIMAL §
DAYS ON TEST
TRACHEA
LUNGS

THYMIS
HEMORRHAGE

HEART

ESOPHAGUS
STOMACH
DUCDENUM
JEJUNUM

ILEUM

CECUM

COLON

LIVER

KIDNEYS

URINARY BLADDER
PITUITARY GLAND
ADRENALS
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
SPLEEN
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN

SALIVARY GLANDS
TESTES
EPIDIDYMIDES

54
INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT START DATE: 29-AUG-88 COMPOUND § B88-0887
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659
300.000 MG/KG GROUP — M
561 562 5683 564 565

29 29 29 29 2%

ACCESSORY SEX ORGANS (MALE)

KEY : P-PRESENT , A~ABSENT ,N=NORMAL , 1=MINIMAL , 2~MINOR , 3-MODERATE , 4~SEVERE
e = SEE COMMENT REPORT (FORM #3)



INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT § 88008761 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88—2087
SOFTWARE VERS § 3.0
ACCESSION NUMBER 906659
1002.000 MG/KG  GROUP — M
ANIMAL # 5686 567 568 563 570
DAYS ON TEST 20 20 29 29 29
TRACHEA N N N N N
LUNGS
BRONCHUS
LYMPHOCYTIC INFLAMMATORY INFILTRATE 1 1 1 1

THYMUS N N
HEMORRHAGE

HEART
ESOPHAGUS
STOMACH
DUCDENUM
JEJUNUM
ILEWM
CECuM
COLON
LIVER
INFLAMMATION, CHRONIC FOCAL 1 1 1 1

HEPATOCYTE
CYTOPLASMIC YACUOLIZATION 1 1

-
-l
il

zr T X ZT X T ZT ZT
zZ T X ZT X Z x X
€ T T ZXZT T ZT Z Z
Z Z T XT T ZT Z =2

Z I Z X X Zz2 ZXT Z Z

KIDNEYS
PROXIMAL CONVOLUTED RENAL TUBULE

DEGENERATION, HYALIN 1 1 1 1 1
URINARY BLADDER N N N N N
PITUITARY GLAND N N N N N
ADRENALS N N N N N
PANCREAS, NOS N N N N N
THYROID GLANDS N N N N

THYROID FOLLICLE

NETAPL‘A'SIA. SQUAMOUS 1
PARATHYROID GLANDS N N N N N
SPLEEN N N N N N
MESENTERIC LYMPH NODES N N N N N
BONE MARROW N N N N N
BRAIN N N N N N
SALIVARY GLANDS N N N N N
TESTES N N N N N
EPIDIDYMIDES N N N N N
ACCESSORY SEX ORGANS (MALE) N N N N N

KEY : P=PRESENT , A~ABSENT ,N-NORMAL , 1-MINIMAL , 2-MINOR , 3~MODERATE , 4-SEVERE
s = SEE COMMENT REPORT (FORM §#3)



SUMMARY HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT # 88008761 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 850087
SOFTWARE VERS # 3.0
ACCESSION NUMBER 906659
GROUP ©.000 100.000 300.000 1000.000
MG/KG MG/KG MG/KG MG/KG
F F F F
TRACHEA
LUNGS
BRONCHUS
LYMPHOCYTIC INFLAMMATORY INFILTRATE

THYWUS
HEMORRHAGE

-]
5
5
5
3
HEART 5
ESOPHAGUS 5
STOMACH 5
DUODENUM 5
JEJUNUM 5
ILEW 5
CECUM 5
COLON 5
LIVER 5
INFLAMMATION, CHRONIC FOCAL 2

HEPATOCYTE
CYTOPLASMIC VACUOLIZATION 2
...... KIDNEYS 5
HYDRONEPHROSIS, BILATERAL 0
URINARY BLADDER 5
PITUITARY GLAND 5
ADRENALS 5
PANCREAS, NOS 5
THYROID GLANDS 5

THYROID FOLLICLE

METAPLASIA, SQUAMOUS 2
PARATHYROID GLANDS 2
SPLEEN 5
MESENTERIC LYMPH NODES s
BONE MARROW S
BRAIN 5
SALIVARY GLANDS 5
OVARIES s
FALLOPIAN TUBES s
5
2
5

UTERUS
HYDROMETRA

L)
@
]
L)
L
0
)
)
0
L
e
-]
e
-]
L
L
e
@
e
L
L
L]
e
L]
L)
L]
e
L
L
e
L
e
1
1
VAGINA L

QNNOOOC.OOOOOO@OQOGGOOOOQODOOQOOOOO
GOGGG“““(’“AOGGGU%-‘QMUGGGUGOIUGGNGUMUI

NUMBERS REPRESENT NUMBER OF TISSUES EXAMINED, OR IN THE SE OF ABNORMAL
FINDINGS, THE NUMBER OF TISSUES WITH EACH AB‘DRHALITY. A



INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENGE TABLE
EXPERIMENT § 88088761 EXPERIMENT START DATE: 28-AUG-88 COMPOUND § 882087
SOFTWARE VERS § 3.8
ACCESSION NUMBER 926659
©.000 MG/KG  GROUP — F
ANIMAL § 571 572 573 574 575
DAYS ON TEST 290 28 29 29 29
TRACHEA N N N N N
LUNGS
BRONCHUS
LYMPHOCYTIC INFLAMMATORY INFILTRATE 1 1 1 % 9

THYWUS N
HEMORRHAGE

HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEUM
CECUM
COLON
LIVER
INFLAMMATION, CHRONIC FOCAL 1 1
HEPATOCYTE
CYTOPLASMIC VACUOLIZATION 1 1
KIDNEYS
URINARY BLADDER
PITUITARY GLAND
ADRENALS
PANCREAS, NOS
THYROID GLANDS
THYROID FOLLICLE
METAPLASIA, SQUAMOUS
PARATHYROID GLANDS
SPLEEN
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES

UTERUS
HYDROMETRA. 1

VAGINA N N N N N

KEY :P~PRESENT , A~ABSENT ,N-NORMAL , 1=MINIMAL, 2-MINOR, 3-MODERATE, 4~SEVERE
¢ — SEE COMMENT REFORT (FORM §#3)
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INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT § 880087G1 EXPERIMENT START DATE: 29-AUG-8B COMPOUND § 880087
SOFTWARE VERS § 3.e
ACCESSION NUMBER 906659
100.000 MG/KG GROUP - F

ANIMAL § 576 &77 578 579 580

Jor

DAYS ON TEST 29 29 29 28 29
TRACHEA
LUNGS
THYMUS
HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEWM
CECUM
COLON
LIVER
KIDNEYS
URINARY BLADDER
PITUITARY GLAND
ADRENALS
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
SPLEEN
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES

UTERUS
HYDROMETRA 1

VAGINA

KEY : P-PRESENT , A-ABSENT , N~NORMAL , 1-MINIMAL , 2-MINOR, 3-MODERATE , 4-SEVERE
® — SEE COMMENT REPORT (FORM §#3)
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EXPERIMENT § 880087G1

ANIMAL §
DAYS ON TEST
TRACHEA
LUNGS
THWIS
HEART
ESOPHAGUS
STOMACH
DUCDENUM
JEJUNUM
ILEUM
CECUM
COLON
LIVER
KIDNEYS
URINARY BLADDER
PITUITARY GLAND
ADRENALS
PANCREAS, NOS
THYROID GLANDS
PARATHYROID GLANDS
SPLEEN
MESENTERIC LYMPH NODES
BONE MARROW
BRAIN
SALIVARY GLANDS
OVARIES
FALLOPIAN TUBES

UTERUS
HYDROMETRA

VAGINA

59
INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE

EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 8B8-0087

SOFTWARE VERS § 3.9
ACCESSION NUMBER 906650
300.900 MG/KG  GROUP — F
581 582 583 584 585

29 29 28 29 29

KEY:P-PRESENT , A~ABSENT , N-NORMAL , 1-MINIMAL , 2-MINOR , 3-MOOERATE , 4~SEVERE
¢ =~ SEE COMMENT REPORT (FORM §3)



INDIVIDUAL ANIMAL HISTOPATHOLOGY INCIDENCE TABLE
EXPERIMENT § B32@87G1 EXPERIMENT START DATE: 29-AUG-88 COMPOUND § 88-2087
SOFTWARE VERS § 3.8
ACCESSION NUMBER 906659
i 1900.000 MG/KG  GROUP -~ F
ANIMAL § 586 587 5B8 589 590
DAYS ON TEST 20 20 29 29 29
TRACHEA N N N N N
LUNGS
BRONCHUS
LYMPHOCYTIC INFLAMMATORY INFILTRATE 1 1 1 1 1

THYMUS N N N
HEMORRHAGE

HEART
ESOPHAGUS
STOMACH
DUODENUM
JEJUNUM
ILEWM
CECUM
COLON
LIVER
INFLAMMATION, CHRONIC FOCAL 1 1 1
HEPATOCYTE
. CYTOPLASMIC VACUOLIZATION 1 1

KIDNEYS N
HYDRONEPHROSIS, BILATERAL

-k
-
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z

URINARY BLADDER A N N N N
PITUITARY GLAND N N N N N
ADRENALS N N N N N
PANCREAS, NOS N N N N N
THYROID GLANDS N N N N N
PARATHYROID GLANDS A N N N N
SPLEEN N N N N N
MESENTERIC LYMPH NODES N N N N N
BONE MARROW N N N N N
BRAIN N N N N N
SALIVARY GLANDS N N N N N
OVARIES N N N N N
FALLOPIAN TUBES N N N N N
UTERUS N N N N N
VAGINA N N N N N

KEY :P=PRESENT , A—ABSENT ,N-NORMAL , 1=MINIMAL , 2-MINOR , 3~MODERATE , 4~SEVERE
* = SEE COMMENT REPORT (FORM §#3)



" CHEMLEALS QUALITY SERVICES DIVISION REPORT

ANNLYSIS REQUESTED BY: Toxicology

€QSH JOB FILE NUMBER: EEBH®ZI
REQUEST FOR ANALYSIS: @B4797
TITLE: Initial Purity of B88-8087
AUTHOR: N. Forter

FOR ADDITIONAL INFORMATION OR WORK CONTACT:

DATE REQUESTED: &/28/88
DATE ANALYZ2ED: 8/18/88

-DOATE REPORTED: B/22/88B

K. Robillard, N. Porter

SAMPLE IDENTIFICATION: Received one sample laballed HAEL % B8-0087, Acc. &

986655

REPORT ¢

The sample was submitted for initial purity, and was analyzad
using the following chromatographic conditions:

30m, DB-5 wide bore @.25um J+W column -

carriar: Helium at B psi

50°C (2 min.) - 208°C at 10°/min. (hold at 200°C for Imin)
split injection, sample load approx. 2.9 ul

electron ionization
inj. temp. ® 288'C
det. temp. @ 250°C

The sample was diluted in ethyl acetate and analyzed. The results uero'aé _

foliows: :
Area X 88-80B7
89.9
n=23
€D = @

Signed <= ) @‘fb\_

e,
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CHEMICALS QUALITY SERVICES DIVISION REPORY

ANALYSIS REQUESTED BY: Toxicolooy DATE REQUESTED: 7/15/88B
STUDY TYPE: 28 Day Gavage

DATE ANALYZED:  7/29/88B
€OSD JOB FILE NUMBER: EEBHPZ1 Ren # @E84787
STUDY DIRECTOR: Walt Krasavage
TITLE: Structure Confirmation of B88-0087
AUTHOR: N, Forter DATE REPORTED: R/1/88
FOR ADDITIONAL INFORMATION OR WORK CONTACT: K. Buraess, N. Porter

SAMPLE IDENTIFICATION: Received one sample labelled HAEL % B8-0087. Acc. #
SREESS

REPORT:

The sample was submitted for 6C/MS characterization, and was analyzed
using the following chromatographic conditions:

3@m. DB-5 wide hore !.Qum J+W column .
carrier: Helium at 19 psi "

50°C (2 min.) - 220°C at 10'/min. (hold at 220°C for 2min)

split injection, sample load approx. 1.0 ul

electron ionization

The sample was diluted in acetone (1280 mog/l conc.) and analyzed. The spectra
of the two peaks which elute at 12.9 min. and 13.0 min. are both consistent
with the siructure of HAEL % 8B-0DB7.

Signed '—W Pm.ﬁ
Sy
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MAMMALTAN TOXICITY DATA
FOR A PERSONAL INSECT REPELLENT

'CONTAINING 30% 2-ETHYL~-1,3-HEXANEDIOL

INTRODUCTION
repellent containiﬁg, as the active ingredient, 30% 2-ethyl-1,3-hexanediol. Data

This report summarizes toxicity test data associated with a personal insect

are provided for skin sensitization tests on animals and humans.

Formula Number
1450-112-7
Weight Per Cent

FORMULATIONS AND TEST PROCEDURES
The composition of the aerosol preparation tested is as follows:

)

N Material
1. 2—Ethyl~l,3~Hexanediol (diol) 30.0
2. SD39B ethanol, 200 proof _ - 40,0.
3. Triethanolamine phosphate ) “ . 1.0
4. Perfume W-1413-5 | | 0.2
5. Deionized Water -l . _V - 18.8
| 10.0
100.0

6. Dichlorodifluoromethahe

‘This formula is also identified as 30EDH-water plus TEAP (2203-2448)

in the South Mountain Laboratory report Appeundix II, pages 12, 16. Other formulations

sﬂE) noted in the report are not germane.
LN



Laboratafy Testing Procedure Used forlAnimals : O -

Laboratory testing by Méllan Iﬁsfiﬁugé og.thé preparation on guinea pigs and
rabbits was done by the procedures follqw;ng; e

The sample was prepared for testing by placing it in a freezer overnight. The
contents were then removed and were allowed to reach room temperature slowly so that the

propellant would evaporate slowly with no appreciable loss of the active ingredients.

A. Modified Landsteiner Test (See Appendiﬁ T s Page 6 ; for complete details)

Eighteen young adult male male albino guinea pigs were injected intradermally
in the clipped upper right scapular area with 0.65 ml. of a 0.1% (W/V) solution of
the formulation in physiological saline. A similar injection was made into the
upper left scapular area with saline al;ne, which served as a control. A one ml.
hypodermic syringe and a QS—gauge needle with beveled hub were used. The injected
sites were examiped atw24 and 48 hours and the reactions were graded according to
a scale which considers the area, height, and infensity of cdlor of the resulting
bleb. Starting 48 hours after the initial injectiona a series of seven intradermal
sensitizing injections of 0.1 ml. of the formﬁlation-éaline'solution were given
into the ciipped lumbo-sacral area at the rate of three injections per week. ELach
injection was made into an untreated site.

The animals were allowed a three-week "incubation period" and then were given
challenge injections of.0.0S ml. of the formulation-saline solution into the clipped
lower right scapular area, and 0.05 ml. of saline alcne intc the lower left scapular
area. The injected sites were again examined at 24 and 48 hours. The reactions
Wwere compared to those observed after the initial injection and graded by a system

wherein a final score of 25 or less indicates no sensitization potential and a final

score of 100 indicates a moderate sensitization potential.



.

Three-Day Repeated Rabbit Skin Trritation Tests

The formulations were sprayed directly from the aerosol cans on to the same
spot on the clipped skin of the rabbit belly at 9 a.m., 12 noon, and 3 p.m. =zach
day for 3 days. Results were scored the morning after the 3rd, 6th, and %9th appli-
cations.

SUMMARY OF RESULTS

The data from the sensitizing tests on guinea pigs showed that the highest
score was nine. Thus, under the conditions of the test, the formulation was found
to have no sensitization potential.,

Results of the rabbit skin irritation are given in Appendix 1 s page 11

The data show that the formulation is not a rabbbit skin irritant.

Testing Procedure Used on Humans

In vivo testing of the 307% diol preparation was conducted by South Mountain
Laboratories Inc., 487 Valley Street, Maplewood, New Jersey 07040. The test pro-
cedure follows:

A, Skin Sensitization Test

Method of Test: The formulation was tested on groups of over 200 people.
The groups were almost equally divided according to sex
and was made up of children from age 7 through the teens
and adults up to 68 years of age;
The spray was applied to the skin through a mask which
prevented excessive spreading.
The treated areas were immediately covered wifh a Duke Pafch
#07i which is specially ﬁade for patch testing. The pad
covered an area one inch square and had an occlusive back-
ing. The treated areas were-3 on each forearm; ;his is the
area recommended by thé Food and Drug Administration in a

3
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recent publication by Marzulli, Carson and Maibach., The

. forearm areas treated were (1) above the wrist (2) the mid

arm and (3) just below the elbow.

Persons on Groups A and B were started on different days
in'order to facilitate application to ané inspection of the.
-—areas. - .Each subject recgived a sheet designating the area
to which the spray was applied over the 10 consecutive alter-
nate day treatments. Recordings were noted to indicate if
nething was seen (0) at a particular area of (B} if redness
was seen and (I) if itching was experienced, or an (R) and
(I} if both occurred.
The test areas in each group were designated as follows:
(1) above left wrist area
(2) mid left arm area
(3) below left elbow area '_ %
(4) above right wrist area
The first 50 Subjects in each group receiyed their spray material in the 1
position, , -
The second 50 subjects in each group using the same spray, started on the number #
area. The third 50 subjects started the spray in the number 3 area.
The fourth 50 or more subjects started the spray on tne number 4 area. This per-
mitted 4 different sets of areas of application for the spray within each group of 200

subjects.

Patches were kept on for 24 hours after which the area was scored. The test

material was reapplied 48 hours after the proceeding application. A dot of merthiolate

Was used to mark beside the area for retreatment so that the material would be applied

directly to the skin previously treated.



Two weeks after’ the last (10th) treatment, the same areas were again treated
with the éﬁperimental material previously used-on the sites. An occlusive patch
was again applied for 2% hours after which.the patch was removed and the area moccied
according to the reaction seen. The areas were scored for 96 hours after The chal-

lenge treatment.

B. Photosensitization Tests on Humans

Fifty subjects from each group were tested for possible skin photpsensitizaﬁimw\
Twenty-four hours after the challenge dose was applied, the trezted areas
were exposed for 1 minute to a Westinghouée Sﬁn Lamp held 6 inches from the skin.
This exposure was found to be sufficient to cause a mild erythema lasfipg approxi

mately 48 hours to certain test subjects known to be hypersensitive to sunlight.

Summary of Results: None-of the reactions on the subjects showed any more.than s

very minimal positive response to the 30% diol formulation. There was no

photosensitization.

A number of subljects could not be retained on the test because of a consid-
erable response to the material. .These hypersensitive individuals admitted
to being sensitive to many things which they did not admit to when asked

about hypersensitivities before starting the test.

A certain small percentage of the population would therefore find the pre-
paration to be irritating under normal usage and thus could not use the pre-

paration without considerable irritating effects.

RBMitchell/crec
" 8/12/70
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on

Nipety-Day Repeated Oral Doses of 2-Ethylhexanediol-},3 to Dogs

1

Carbide and Carbon Chem. Co., U.C.C. Industrial Fellowship No. 274-17

Suzmary

A group of 3 dogs was dosed by mouth 7 days & week for 90 days with

0.5 ml. per kxg. of 2-ethylnemmnediol per day. A similar group of litter-mates
recelved C.1l ml./kg./day white two litter-mates were observed as controls. HNo
statistically significant differences or trends were found between the dosed and
control group in the following criteria: body weight gain, mortality, pathology
of the liver or kidney, hematocrit determination, bromsulfalein retention, pro-
thrombin time and serum urea-nitrogen determinations. On the basis of this study
it appears that dogs are no more sensitive than rats -in response to ethylhexape-
i diol. The previously reported dosage jevel that statistical evaluation of the
: eriteria examiped indicated produced no deviation from the contrpls for rats for

90 days was 0.48 gm./kg./day. '

Previous Oral Work

The LD« for male albino rats given a single oral dose of 2-ethylhexane-
diol-1,3 as a 10§ dispersion in water (with 1% "Tergitol" 7 added) was 2.71
(2.52 to 2.93) gn./xg. In various other dispersants the LDgg varied from 2.16
£0 4.29 gm./kg. For albino rabbits the single oral LDgg was 2.24 (1.60 to 3.16)
ml./kg. apd for adult guinea pigs the LDsgwas 1.58 {1.35 to 1.86) . /kg.

Hinety days of oral doses to rats resulted in mo injury from 0.48 gm./kg.
/day (0.9% of the diet). Only growth was retarded at 0.70 gn./kg./day (1.35%
of the dﬁﬁt).

Single oral doses of ethylhexanediol adninistered to rats produced
cloudy swelling and congestion of the liver and kidney when the doses approached
the LDsgg but were not fatal. When fatal, toxic necrosis of the kidney resulted.
Kidney pathology was pot discovered, however, even after 50 oral doses of as high
a dosage as 0.7 ga./kg./day.

Semple Used

The gallon sample of 2-ethylhexanediol-1,3 used in this study was
recelved 9-14~53. It was labelled *active ingredient - 100%™ and "Passed S 49854".
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READY BIODEGRADABILITY (USING THE MODIFIEb OECD TEST)
(In accordance with US EPA 40 CFR Section 796.3240)
2-Ethyl-1,3-hexanediol ;
Accession No. 906659 3 HAEL No. 88-0087

CAS Reg. No. 94-96-~2

By
Heather M. Watson
Environmental Sciences Sectioﬁ
Health and Environment Laboratorﬁes
Eastman Kodak Company

Rochester, New York 14652-3617

Completion Date: March 27, 1989



HAEL No. 88-0087 Study No. EN-102-90665%-1

Abstract

A 35-day biodegradation test was performed to determine the ready
biodegradability of 2-Ethyl-1,3-hexanediol using the Modified OECD Test
(Annex V Test Guideline C.3 and US EPA/TSCA 40 CFR Section 796.3240). The
test inoculum was a composite of microorganisms from the secondary effluent of
a domestic waste treatment plant, from river water, and from soil.
Biodegradability was determined by measuring the loss of dissolved organic
carbon (DOC) from the test chemical solution. The test chemical was not
readily biodegradable according to the definitions of this test but 93%
mineralization occurred slowly over the course of the test in one Test Flask
(by Day 27) and 53% occurred in the second Test Flask (by Day 35). An
additional experiment in the second flask showed 74% biodegradation by Day 42,
seven days after inoculation with acclimated organisms from the first flask.
It is therefore likely that biodegradation in the emvironment will be very

variable depending on the microbial species present.
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HAEL No. 88-0087 Study No. EN-102-906659-1
ting Facilit Spongor
Health and Environment Laboratories Eastman Kodak Company
Eastman Kodak Company Rochester, New York 14652-3617
Rochester, New York 1l4652-3617 LIET:N
UsA
Dat t itiation
January 23, 1989
t f St mpletion

March 27, 1989

Study Participantsg

Environmental Sciences Section:
T.J. Dagon, Supervisor, Environmental Sciences Section
J.W. Gorsuch, Group Leader, Eco-Chem Testing Group
M.M. McWilliams, Technician, Eco-Chem Testing Group
M.A. Shea, Technician, Eco-Chem Testing Group

H.M. Watson, Study Director and Principal Investigator, Eco-Chem Testing Group

Test Guideline

QECD Guideline 301E

EEC/Annex V Guideline C.3

US EPA/TSCA 40 CFR Section 796.3240

p /Ob jectiv
The purpose of this test is to determine the ready biodegradability of the
test substance by unacclimated microorganisms by measuring the loss of

dissolved organic carbon (DOC) from the test solution over the 28-day test

(1)

period.

Test tan

Identity: 2-Ethyl-1,3-hexanediol
Lot No.: TX-1694-65

Sample Laboratory No.: 88-0087



HAEL No. BB-0087 Study No. EN-102-906659-1

Composition (determined by the CQSD, Attachment 3):
Purity: Starting, 99.9%; final, 99.4% (area) by HPLC.
Stability (determined by CQSD, Attachment 3):
Shelf-life stability was confirmed by repeating the purity assay after

testing.

Control Substance
Identity: Sodium benzoate; CAS Reg. No.: 532-32-1

Material th

A. Tegt Sysgtem

Microorganisms were obtained from secondary effluent (Van Lare
Wastetreatment Plant, Rochester, New York), from surface water (the Genesee
River), and from garden soil (Monroe County). A composite inoculum was
prepared from these samples. Viability of the microorganisms was confirmed
after inoculation of the test solutions and activity was checked by means
of a control substance. In studies of this sort no attempt is made to
identify the large variety of organisms present in the sample or the degree

of absorption of the test and control substance.

B. r Preparation th 1

A secondary effluent sample was collected, the sample was filtered through
a coarse filter, and the first 200 mL were discarded. The filtrate was
aerated until used (on the day of collection). A river water sample was
prepared in a similar manner. A 100 g sample of fertile, non-sterile soil
was suspended in 1.0 L of distilled water. After settling for
approximately 90 minutes, the supernatant was filtered and prepared in the
same manner as the first two samples. A composite inoculum solution was

prepared by mixing equal volumes of the three filtrates.

C. ti t i
Three solutions were prepared. Basal Salts Medium (Table 1) was prepared

using high quality distilled water (which was monitored beforehand by DOC



HAEL No. B88-0087 Study No. EN-102-906659-1

analysis). The Basal Salts Medium (BSM) was aerated for 30 minutes using
carbon dioxide-free air obtained by passing air through a sodium hydroxide
(8.0 g/L) trap. The Test Chemical Solution and the Positive Control Solution
were each made up by dissolving in the BSM to give 20 mg DOC/L. Adjustments
to the pH were made using 6N HCl to bring solutions to a final pH of 7.2 + 0.1
(Table 2).

D. Test Procedure
Test Chemical Solution (900 mL) was placed into each of two 2-L Erlenmeyer
flasks and inoculated with 0.5 mL/L portions of the inoculum. Positive
Control Solution (900 mL) was placed into another 2-L Erlemmeyer flask and
inoculated with a 0.5 mL/L portion of the inoculum. A fourth 2-L
Erlenmeyer was used as a Blank to determine background levels of DOC: BSM
(900 mL) was placed into this vessel and inoculated with a 0.5 mL/L portion
of the inoculum. The opening of each vessel was covered loosely with
aluminium foil so that the exchange of air between the flask and the
gurrounding atmosphere was not unduly impeded. The vessels were then
incubated in a Shel-Lab incubator in the dark at a temperature of 20 to
25°C and oscillated at 100 rpm. Evaporation losses from the culture
medium were made up by adding distilled water in the required amounts on
each analysis day {(culture medium levels were marked on the outside of each

vessel),

All steps were performed with great care to ensure the cleanliness (but not
sterility) of all vessels. The Erlenmeyer flasks, for example, were
cleaned carefully before use, rinsed with hydrochloric acid followed by

several tap water rinses and 5 final distilled water rinses.

The test was extended because biodegradation had not plateaued. Om

Day 35, Test B had still not degraded although mineralization had been
achieved in Test A by Day 27. It was considered likely that Test Flask B
lacked some needed species of microbes, and therefore on Day 35 a 5.0 mL
aliquot of test solution containing microorganisms was transferred from
Test A to Test B. This was thought to be enough to achieve mineralization

in Test Flask B if the above hypothesis was correct.



HAEL No. 88-0087 Study No. EN-102-906659-1

E.

Analytical Measurements

1. Dissolved Organic Carbon Analysis:
DOC concentrationg were determined in duplicate for each vessel at the
start of the test and on days 7, l4, 21, 27, 28, 34 and 35.
Determinations were also made for the Blank and Test B on Day 42. Only
the necessary volume of solution (30 mL) was withdrawn for each
determination. The medium was mixed well before withdrawing a sample in
order to dissolve or suspend material adhering to the wall of the
vessel. The samples were centrifuged in a refrigerated centifuge at
approximately 4000 x g for 15 minutes and the DOC concentration of the
supernatant was determined after diluting 1 to 40 with distilled water.
A SYBRON/Barnstead PHOTOchemo Total Organic Carbon Analyzer was used
for the DOC analysis. This instrument was calibrated using 1 ppm and
0 ppm organic carbon standards; DOC values were printed out on the strip

chart recorder.

2. Dissolved Oxygen (D0) and pH Measurements:
The DO of the purged BSM was recorded at the start of the test. DO
levels in all test solutions were recorded at the end of the test. The

pH of test solutions were measured at the beginning and end of the test.

Data Ev tion an ter tation

Lotus 1—2-—30 was used for data calculations and tabulations and also to
generate the graph showing percentage DOC removal from the Test Chemical
and the Positive Control Solutions. These values were corrected for
background levels of DOC. The DOC concentrations were expressed to the
nearest 0.1 mg/L and the mean DOC removal values were rounded to the
nearest whole percent before plotting the graph. No statistical evaluation

of the data was performed.

Owing to the stringency of this test, a low result does not necessarily
mean that the test compound is not biodegradable under environmental
conditions. Test chemicals showing a high DOC loss in this test should be
regarded as easily biodegradable provided that this level is reached within
the time window of 10 days, counting from the day that the observed level

of biodegradation first exceeds 10%.
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G. Calcylationg
The degradation is defined as the percentage DOC removal with respect to

the test substance:

Ct - Cp1(r)
D, = (1~ ) x 100
Co - Cb1(0)
where:
Dt = degradation in percent DOC-removal at time t;
s = starting Test Chemical Solution concentration (mg DOC/L);
Ct = Test Chemical Solution concentration at time t (mg DOC/L);

Cb1(0)= starting background (blank) concentration (mg DOC/L);
Cbl(t)= background (blank) concentration at time t (mg DOC/L).

Quality Assurance Monitoring
See the attached reports of Quality Assurance Monitoring (Attachment 4).

Go Laboratory Practi tatement

This study was conducted according to: Good Laboratory Practice for
Nonclinical Laboratory Studies as promulgated by the Food and Drug
Administration; 21 CFR Part 58, December 22, 1978 (reviged September 4, 1987);
Environmental Protection Agency Good Laboratory Practice Standard 40 CFR

Part 792, November 29, 1983; and Organization of Economic Cooperation and
Development Principles of Good Laboratory Practice specified in Annex 2 of the
OECD Guidelines for Testing of Chemicals [C(81) 30(Final)] as required by
Council Directive 87/18/EEC (December 18, 1986).

Data Storage and Records Retention

All raw data and summaries of data will be retained for at least ten years by
the Health and Environment Laboratories, Eastman Kodak Company, Rochester, New
York 14652-3617.

Results

Values for loss of DOC are shown graphically in Figure 1. The
®

Lotus 1-2-3 spreadsheet for DOC is shown in Attachment 1.
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Starting levels of DOC for Test A, Test B, and Positive Control were

23.1 mg/L, 22.5 mg/L, and 19.5 mg/L, respectively. Results from the two Test
flasks were not averaged. On Day 35, DOC levels for these solutions were

2.1 mg/L, 10.6 mg/L, and 1.4 mg/L, respectively. These values represent a DOC
loss of 91% for Test A, 53% for Test B, and 93% for the Positive Control. By
the end of the test the pH values had dropped to 5.9 for the Blank, 6.6 for
the Positive Control, and 6.1 for Test Flask A and 5.9 for Test Flask B.

t idit
At time O the test organisms were viable. During the test the Positive
Control Solution yielded DOC removals of > 70% within 7 days. These

conditions fulfill the requirements for a valid test.

Protocol Deviagtions

None

Discussion

Different values for DOC losses were obtained from the two Test Flasks. DOC
losses plateaued after about 7 days from both flasks, perhaps following
primary degradation of the starting material. Next, after several more days,
biodegradation resumed in Test Flask A until by Day 27, 93% mineralization was
achieved. This was not achieved, however, within the time window of 10 days
gtarting from the day when 10% biodegradation was first observed. This means
that the test chemical is not readily biodegradable according to the strict ‘

definition of this test.

Although some further biodegradation also occurred in Test Flask B, it only
reached 53-54% by the end of the test (which had been extended through

Day 35). Following the inoculation of microorganisms from Test A to Test
Flask B on Day 35, Test B also biodegraded showing 74% mineralization by

Day 42. The most likely explanation for these results is that several species
of micoorganisms may be needed for complete mineralization. Test Flask B may
have lacked sufficient of the needed species, particularly for the breakdown
of intermediate products; these needed species were provided on Day 35 by the

transfer of acclimated microorganisms from Test A which had already degraded.



—10-

HAEL No. 88-0087 Study No. EN-102-906659-1

Conclusion

The test chemical was not readily biodegradable according to the definitions
of thig test but 93% mineralization occurred slowly over the course of the
test in one Test Flask (by Day 27) and 53% occured in the second Test Flask
(by Day 35). An additional experiment in the second flask showed 74%
biodegradation by Day 42, seven days after inoculation with acclimated
organisms from the first flask. It is therefore likely that biodegradation in
the environment will be very variable depending on the microbial species

present.
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Table 1. Composition of BSM and Stock Solutions

Stock Conc.
A. KHoPO; (potassium dihydrogen phosphate) ...... ceennoas veeses 8,50 g
KoHPO; (dipotassium hydrogen phosphate) ........ treaanes eees 21,75 g
NapHPO,*2H70 (disodium hydrogen phosphate dihydrate) ....... 33.40 g

(= 26.64 g NasHPO,)
NH,Cl (ammonium chloride) .......... teeanans tesesseanasennann 20.00 g
Pigsolve in and make up to 1000 mL with water
The pH value should be 7.2

B. MgS0;*7H0 (magnesium sulphate heptahydrate) ............... 22.50 g
Dissolve in and make up to 1000 mL with water
C. CaCly (calcium chloride) .....cvviiiivennineacaneaen ceereaenes 27.50 g
Dissolve in and make up to 1000 mL with water
D. MnS0,*4H,0 (manganese (II) sulphate tetrahydrate) .......... 39.9 mg
(= 30.23 mg MnSO4*H20)
H3B03 (boric BCAA) tirrivecrcnsaccsossnaraanssadtecnarnrans 57.2 mg
ZnS0,*7H20 (zinc sulphate heptahydrate) ....... cenconn veesee H2.8 mg
(NH; YgM0704;, (ammonium heptamolybdate(VI)) ........eeeeens .o 34,7 mg
(= 36.85 mg (NHg)gMo7024°4H0)
Fe-chelate (FeCl3®EDTA) ..ceiieecrnsonusssarasssosnssassancs 100.0 mg

(= 35.69 mg FeCly and 64.31 mg EDTA)
Digsolve in and make up to 1000 mL with water

E. FeCl3*6H30 (iron (III) chloride hexahydrate) .......... ceess 25.0 mg
Dissolve in and make up to 100 mL with water

F. Yeast @Xtract..e.cassecacutsasssansrsssccasessnsusnsssantssesaons 15.0 mg
Dissolve in and make up to 100 mL with water

Solutjop Preparation

Stock solutions A-D were made up in advance, filter sterilized through

0.2 pm membranes, and refrigerated until needed (for a period of 6 months).
Stock solutions E and F were made up immediately before use. BSM was prepared
immediately before use and contained 1.0 mL of each stock solution A-F per
liter.
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Preparation of Test Solutions and Test Measurements

Study No. EN-102-906659-1

Selutions psm' BLANK? pos> TEST A TEST B”
BSM (mL) 4000 200 900 900 900
Inoculum (mL) 0 0.45 0.45 0.45 0.45
Test Chemical (mg/L) O 0 0 31.2 31.2
Initial pH 7.236 as BSM 1.227 7.286 as TEST A
Final pH 7.236 as BSM 7,227 7.286 as TEST A
pH adjustment5 ———————— as BSM  _——e—- — as TEST A
pH at end of test —_———— 5.900 6.568 6.139 5.939

DO at end of test6 ————— 8.7 8.8 8.7 3.8

Positive Control Sodium benzoate CAS Reg. No. 532-32-1 Conc. _34,3 _ mg/L

Quality Control Check: Distilled Water DOC (0,159 mg/L3 BSM DO 9.2 mg/L

TOC of Test Chemical = 30.24 mg/L; Dot of Test Chemical = 31.12 mg/L7

1. BSM = Basal Salts Medium from which all other solutions were prepared
(after aerating for at least 30 min.).

2. BLANK = BSM + Inoculum (background).

3. POS = BSM + Inoculum + Positive Control.

L. TEST = BSM + Inoculum + Test Chemical (enough Test Chemical solution was
prepared for both test vessels).

5. pH adjusted to 7.2 + 0.1 with xx drops of H ( HC1) or N (____ NaOH).

6. DO = dissolved oxygen.

7. All DOC values were obtained after centrifugation.
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Figure 1. Graph Showing Percent DOC Removal
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Attachment 1. Lotus Spreadsheet for Dissolved Organic Carbon

MEDIUN DATE Lk DAY VALUEL VALUE? MEAN(B) poc(C) pac (o} DOC(E}
BLANK DAY 0 0.228 0.212 - 0.720 8.800

COMTREL 01-27-89 0.7120 0.697 0.709 28.340 19.3

TEST A 0.788 0.804 0.7%7 31.880 23.1

TEST B 0.785 6.771% 0.782 31.280 22.3

BLANK pav 7 0.139 0. 143 0.131 6,040

CONTROL 02-03-8% 0,185 0.182 0.184 7.340 1.3 93t
TEST A 0.435 0.436 0.436 17.420 .4 st
TEST B ¢.529 0.524 .527 21.066 13.0 331
BLANK DAY 14 0.12t 0.08s 0.104 §.140

CONTROL 02-10-8% 0.143 0.158 0.15t 6.020 1.9 901
TEST A 0.395 0.3 6,353 15.720 1.4 Wi
TEST B 0. 450 0.463 0.457 18.260 141 mn
BLANK DAY 21 0.214 0.220 0.217 8.480

CONTROL 02-17-8% 0.244 0.23t 0.238 2.500 8 KLY
TEST A : 0.440 0. 449 0.445 17,780 9 bl
TEST B 0.3% 9.303 0.503 20,120 11.4 451
BLANK pAY 27 0.202 0. 0.198 7.920

CONTROL 02-23-89 0.235 ¢.23t 0.233 7.320 1.4 931
TEST A 0.227 0.252 0.240 §.580 1.7 931
TEST B 0.4B6 0.488 0.487 19.480 1.8 491
BLANK DAY 28 6.220 0.224 0.222 8.880

CONTROL 02-24-89 0.289 0.23% 0.234 9.340 0.3 781
TEST 4 0.243 0.263 0.253 10.200 i 74Y
TEST B 0. 300 0.522 0.311 20,440 1.6 451
BLANK DAY 34 0.253 0.234 0.245 9.780

CONTROL 03-02-89 ¢.231 0.270 0.261 10.420 0.8 771
TEST A 0.241 0.252 0.247 9. 860 1 1001
TEST B 0.501 0.506 0.504 20. 140 10.4 M
BLANK DAY 35 6.230 0.230 0.230 9.200

CONTROL 03-03-89 0.266 0.2b6 0.2bb 10.640 1.4 931
TEST A 0.217 0.287 0.287 11.2680 2.1 911
TEST B ¢.498 0.493 0.496 19.820 10.8 33

(A) values 1-2 derived fros strip-chart recorder of DOC Analyzer
{B) MEAN(B) = Mean of data fros DOC Analyzer

(C) DOCIC) = sample DOC (sg/l) = DOCIB) muitiplied by dilution factor of 40
0 DOCIB) = Final DOC values (eg/l} corrected for background (blank DOCIE)
{E) DOCIE) = 1 Loss of DOC since Tiae 0 = {1-DDCID}/Day 0) x 1007

Prepired by _M‘%WM.&E _Z_:Zéz:ﬁ_,
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Attachment 3. CQS Division Reports on Chemical Purity
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CHEMLCALS QUALITY SERVICES DIVISION REPORT

ANALYSIS REQUESTED BY: Toxicology DATE REQUESTED: 6/28/88

DATE ANALYZED: 8/16/8€
COSD JO8 FILE NUMBER: EEBHBZ1

REQUEST FOR ANALYSIS: 984797

TITLE: Initi1al Purity of B88-0887

AUTHOR: N. Porter DATE REPORTED: 5/22/88
FOR ADDITIONAL INFORMATION OR WORK CONTACT: K. Aobillard, N. Porter

SAMPLE I1DENTIFICATION: Received one sample labelled HAEL & gg-@@B7, #Acc. t
926658

REPORT:

The aamp.e was submitted for initial purtty, and was analyzed
using the following chromatographic conditionsa:

38m, OB-5 wide bore €.25um J+U column

carrier: Helium at B ps:

52°C (2 min.) - 2@@°C at 1@ /min. thold at 2008°C for imind
split injection, sample load approx. 2.8 ul

alectron 10nization

in). temp. @ 250°C

det. temp. @ 258°C

The sample was diluted in ethyl acetate and analyzed. The results uvere as
fallows:

Area % 88-00B7
99.9

n =3
sb -~ ¢

Signed ci77_6211ﬁ;_
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CEEMICALE QUALITY BERVICES REPORT YOR: ETS

PEASE: Purity for 88-0087 DATE RECEIVED: 01/28/89
BTUDY TYPE: 28-Day Ready Biodegradability DATE AMALYZIED: 02/02/89
C.Q.8. PILE} EE9H417/142214 DATE REPORTED: 02/03/89
REQUESTED BY: H. M. Watson BTUDY DIRECTOR: H. M. Watson

AUTHEOR: Lori J. Wieszczyk

SAMPLES: (LABELS AND DEBCRIPTION) Acc # 906659, HAEL # B88-0087, Lot } TX-1694-65
One sample of B88-0087 was received for analy51r

FOR ADDITIONAL INFORHATION OR FURTHER WCREK CONTACT:Lori J. Wieszczyk €& 85010
Karen Burgess € 25925

REPORT:

A purity was performed on the test chemical using gas chromatography. The
results are as follows.

mean = 99.4 % of 88-0087
n= 3
std. dev. = 0.0529

6IGNED: C L
W%—E n Kooy
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METHODS QOF DETECTION & DETERMINATION

GAS CHROMATOGRAPHY (GC)

Instrument: Hewlett Packard 5890

Column: J&W, 30 m, DB-5 wide bore 0.25 um
Carrier: Helium at B psi

Gradient: hold at S0 “C for 2 minutes

10 “"C/minute to 200 C
hold at 200 "C for 5 minutes

Split injection: 60 cc/min. , sample load approx. 2.0 ul
Detector: FID 54— %arjfeﬁ
Injection temp.: 250 °C

Detection temp.: 250 *C
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Attachment 4, Quality Assurance Statements



~22—

HAEL No. 88-0087 ‘ : Study No. EN-102-906659-1

Q.A. INSPECTIOR STATEMENT
(CFR 58.35(B)(7) 792.35(B)(7) 160.35(B)(7))

STUDY: 88-0087-1 STUDY DIRECTOR: WATSON,H.M. ) : PAGE 1
ACCESSION NUMBER: 906659 03/23/89

STUDY TYPE: BIODEGRADATION (READY)

. W,c//;P 7/a3 /1

(AUDITOR, QUALITY ASSURANCE UNIT) DATE

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE UNIT OF THE HAEL, EASTMAN
KODAK COMPANY, ROCHESTER, N.Y. AND WRITTEN STATUS REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

INSPECTION PHASE(S) STATUS REPORT
DATES INSPECTED DATES

01/24/89 PROTOCOL SUBMISSIOR

02/10/89 SAMPLE COLLECTION

SAMPLE PREPARATION
SAMPLE ANALYSIS
DAY 14 DISSOLVED ORGANIC CARBON ANALYSIS

03/01/89 PROTOCOL AMENDMENT
TEST EXTENDED FOR 7 MORE DAYS
03/17/89 PROTOCOL AMENDMENT

AMENDMENT OF 3/3/89 RECEIVED
03/23/89 FINRAL REPORT REVIEW 03/23/89
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ANALYTICAL QOUALITY ASSURANCE INSPECTION STATEMENT
HEAEL #: BB-008B7 Acceassion #; 906659 Qs Job #: EEBHO21
HAEL Study: %
Study Director: wW. Kressavage
Auditee Group & Location: EAS/CQS, B-320

In-Proceas Inspection Date: -—-

Date This Report Sent To Study Director:

Semple(s)

Fequest for Received

Analysis # Analysis Date

084797 Init. Purity 06-28-88

We have inspected the anelytical work described above.

nent to the study director and to management.

Test Report
Date

08-22-88

08-26-88

Test Report
Inspection

Date

08-26-88

Our findings hesve been

This is done in accordance with

Good Leboratory Practice Standards 40 CFR 792.35 snd 160.35, and 21 CFR 5B8.35.

miBoccan.

M. J. Quelity Assurance Engineer

Boccacino,
GLP Compliance, QSO Quality Assurance

08-26-88
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T T TTTTTQUa. INSPECTION STATEMERT Pace 1
{CFR S8.35(B)(7} 792.35(B)Y{(7) 160.35(B){7)) 02/07/89

STUDY: 88-0087-2 STUDY DIRECTORZ: WATSON H.
ANALYTICAL DIRECTOR:
ACCESSIORN FUMBER: 906659

cQ5 JOB NUMBER: EESHAL17
STUDY TYPE: 28 DAY READY BIODEGRADABILITY
7&L%AALLJ-B({ gg;xcLLA1¢/€afv»\ 2{’% 9xi
(AUDITOR, QUALITY ASSURKﬁCE UNRIT) DATE

THIS STUDY WAS IRSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE
UNIT OF QS0O, EASTMAR KODAX COMPANY, ROCHESTER, N.Y. AND WRITTER STATUS
REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

IRSPECT REQUEST PHASE(S) STATUS REPORT
DATES RUMBER INSPECTED DATES
02/07/89 142214 TEST REPORT INSPECTION 02/07/89

PURITY ARALYSIS
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ENVIRONMENTAL FATE

Ready Biodegradability:

Test Endpoint: loss of DOC.

The Test Chemical was not readily biodegradable according to the
strict definition of this test but loss of DOC was 93% by Day 27
in one test flask and 53% in the second flask by Day 35.

Duration of test: 28 days.

Concentration of Test Substance: 31.2 mg/L (20.5 mg DOC/L).

Method: Annex V Test Guideline C.3 (Modified OECD Test).

Test Hougse: Health and Environment Laboratories
Eastman Kodak Company
Rochester, New York, USA

Comments: The second flask showed 74% biodegradation by Day 42,
seven days after inoculation with acclimated organisms
from the first flask. It is therefore likely that
biodegradation in the environment will be very
variable depending on the microbial species present.

ObL24W
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Abstract

A radiorespirometric method was used to determine the compatibility of
2~-Ethyl-1,3-hexanediol with secondary waste treatment microorganisms.
The procedure used microorganisms from a domestic waste treatment plant.
These microorganisms were exposed to [IAC]glucose and to the test
chemical. The extent of conversion of the [1aC]glucose to

[1hC]carbon dioxide was compared in the presence and absence of the
test chemical. Nominal concentrations of 0.1, 1, 10, 100 and 1000 mg/L
had no significant inhibitory effects on the microorganisms. The test
chemical, 2-Ethyl-1,3-hexanediol, is not expected to affect secondary
waste treatment microorganisms adversely at concentrations of less than

or egual to 1000 mg/L.
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HAEL No. 88-0087 Study No. EN-603-906659-1
Testing Facility Spongor

Health and Environment Laboratories Eastman Kodak Company

Eastman Kodak Company Rochester, New York 14652-3617
Rochester, New York 14652-3617 U.S5.A.

U.S5.A.

Dat f 5t nitiation t tion
January 16, 1989 March 23, 1989

Dates of Experiment

Collection and Preparation of Microorganisms: 1-16-89

Preparation of Chemical Stock Solutions and Dosing of Flasks: 1-17-89
Experimental Start Date (Chemical Exposure Start): 1-17-89
Experimental Termination Date (Last Day of Data Collection): 1-18-89

Study Participants

Environmental Sciences Section:
T.J. Dagon, Unit Director, Environmental Sciences Section
J.W. Gorsuch, Group Leader, Eco-Chem Testing Group
M.A. Shea, Technician, Eco-Chem Testing Group

H.M. Watson, Principal Investigator and Study Director, Eco-~Chem Testing Group

Test Guideline
Eastman Kodak Company Protocol EN-603.

jectiv
Many publicly owned treatment works (POTW) and industrial treatment plants rely
on biological secondary waste treatment to remove waste chemicals. Efficient
plant operation may be impaired if chemicals present in the influent affect the
sludge adversely by inhibiting microbial metabolism. The Secondary Waste
Treatment Compatibility Test is a good indicator of potential adverse effects on

()

treatment plant performance. This test uses microorganisms from a domestic

. . 14
waste treatment plant. During the test, conversion of [ 'Clglucose to

[1hC]CO by sludge microorganisms is measured with and without exposure to

2
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the test article. Concentrations of test chemical usually do not exceed the
maximum concentration likely to occur in a treatment plant influent; 1000 mg/L
is considered a reasonable upper limit for many chemicals. The data are used
to define a dose-response relationship and to calculate the concentration of
test chemical that would inhibit glucose metabolism by 50% during the
five~hour exposure, i.e., the five-hour ICSO' 1f lack of inhibition and/or
solubility limitations do not permit an ICSO value to be calculated, the
amount of inhibition at the highest actual exposure concentration is reported

as the test result.

Test Substance
Identity: 2-Ethyl-1,3-hexanediol
Sample Reference No.: TX-1694-65
Sample Laboratory No.: 88-0087
Composition (determined by CQSD, Attachment 4):
Purity: Starting, 99.9%; final, 99.4% (area) by HPLC.

Stability (determined by CQSD, Attachment &4):

Shelf-life stability was confirmed by repeating the purity assay after

testing.

Reference Substance
Potassium dichromate was used as the reference substance (positive control).

Materials and Methods

A. Reagents and Solutions
1. Potassium Phosphate Buffer (see Attachment 2).
2. Nutrient Broth Stock Solution (see Attachment 2).
3. D—[lehC]Glucose—Broth Solution (see Attachment 2).

B. Microorganisms
Microorganisms were collected as mixed liquor suspended solids (MLSS) from
a domestic sewage waste treatment plant the day prior to performing the
test. Approximately 1 L of MLSS was centrifuged at 7000 x g for

15 minutes. The supernatant liquid was decanted and the remaining sludge
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solids resuspended in non-radiolabelled glucose-broth solution. The

prepared sludge suspension was stirred and aerated overnight.

C. Test Vessels
Pyrexo 50 mL Erlenmeyer flasks, fitted with downward curving 1/2-inch
diameter gidearms, were used for the radiorespirometric assay.
Scintillation vials containing a COz—trapping solution composed of 0.2 mL
distilled water and 1.0 mL diethanolamine were attached to the sidearms
(see Figure 1). A 0.22 ym filter was placed between the sidearm and the
scintillation vial to prevent microorganisms from contaminating the

COz—trapping solution.

Tegt Pr r

A. Selection of Microorganisms for Testing
About 500 mL of the sludge suspension prepared earlier were centrifuged at
7000 x g for 15 minutes using two 250-mL centrifuge tubes. The supernatant
liquid was decanted and the solids from each tube were resuspended and
washed in about 250 mL of oxygenated 0.02M potassium phosphate buffer,
pH 6.9. The washed solids and buffer were then placed in two tared
centrifuge tubes and centrifuged as before. The supernatant liquid was
decanted, and the tube and contents of one tube were weighed. The
contents of this tube (4.0 g) were resuspended in 200 mL of oxygenated
potassium phosphate buffer and homogenized in a Waring blender for

2 minutes. The final activated sludge concentration was therefore 20 mg/mL.

B. Preparation of Test Chemical Solutions and Flasks
Stock test solutions were prepared to give stock concentrations of
4000 mg/L, 400 mg/L, 40 mg/L, 4 mg/L, and 0.4 mg/L. Aliquots of stock
solutions (2.5 mL) were dispensed into the appropriate test flasks (see
Attachment 3). Three flasks were used per concentration for the test and
positive control, and three flasks were used for the negative control,
After the addition of the remaining test components, final nominal

concentrations in the test vessels were 1000, 100, 10, 1.0, and 0.1 mg/L.
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C.

Potassium Dichromate Positive Control Solutions

A stock solution was prepared in a 100 mL volumetric flask by dissolving
0.1332 g of potassium dichromate (reagent grade) in sufficient phosphate
buffer (0.02M, pH 6.9) to give a final volume of 100 mL. The pH was
adjusted to 6.9 + 0.1 using HCl or NaOH, as appropriate. Two aliquots of
the stock solution were diluted as follows: one part stock solution with
one part of phosphate buffer; and one part of stock solution with nine
parts of phosphate buffer. A portion of the latter was further diluted 1:9
with phosphate buffer. In this manner, four stock solutions of potassium
dichromate were prepared with concentrations of 1.332, 0.666, 0.1332, and
0.01332 g/L. Each of these four stock solutions were diluted by a factor
of four in the test vessels to give final nominal concentrations of

potassium dichromate of 333, 167, 33, and 3.3 mg/L.

Test Procedure (see Attachment 3)

To each of 36 respirometer flasks were added 5.0 mL of the prepared
activated sludge solution. The positive control flasks received 2.5 mL of
each stock potassium dichromate solution (three flasks per concentration).
The test flasks containing test chemical, the negative control flasks, and
the system control flasks each received 2.5 mL of 0.02M phosphate buffer.
Each of the 36 flasks then received 2.5 mL of D-[U—lhc}glucose—broth
solution (approx. 0.4 pCi). The flasks were sealed with clean serum
stoppers and incubated in the dark at room temperature in a reciprocating
incubator-shaker at 70 cycles per minute for 5 hours. At the end of the
jncubation period the flasks were removed from the shaker and 5 mL of

2N HCl wae added through the serum stopper of each flask using a syringe.
The addition of HCl stopped the metabolism of glucose within the
respirometer flask and converted the [1hC]bicarbonate in solution to

{lh

The flasks were stored overnight at room temperature prior to analysis.

C]COZ, which was subsequently trapped in the scintillation vials.

Four scintillation vials were prepared containing COz—trapping solution.

Three of these vials received 50 pL of the same D—[U-th]glucose—broth
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solution that was added to the test vessels. The fourth vial received no
radiolabelled compound and was used for determining the background counting
rate of the scintillation spectrometer. Each of the four vials received

15 mL of scintillation cocktail (Attachment 2).

lytical r

A. Test Chemical
The concentrations of test chemical in the stock test article solutions
were not measured; rather, nominal concentrations were used for reporting

and calculation purposes.

B. [u‘C]CO2 Activity
The day following exposure, the [MC]CO2 absorbing vials were removed
from the flasks and 15 mL of scintillation cocktail were added to each
vial. The radioactivity in each vial was measured for ten minutes in a
1iquid scintillation spectrometer. The background counting rate was
automatically subtracted from the dpm values for the test and control vials
by the microprocessor in the spectrometer. Data from the three vials
containing 50 pL of the D—[U—th]glucose broth solution were used to
calculate the amount of radiocactivity present initially in the

[1hC]g1ucose—broth solution.

Calculations
A. Initial amounts of glucose in each respirometer flask, G, expressed in

counts per minute (cpm).

G = (gs) x 2500
50

where, (gs) = average cpm of glucose standard vials
50 puL = volume of glucose broth solution added to vial
2500 pL = volume of glucose broth solution added to
respirometer flask
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B. Recovery, R, i.e., percent of glucose converted to COZ'

R = Vi x 100
G

amount of €02 in ith gcintiliation vial,
expressed in cpm

mean value of initial glucose concentration in
respirometer flask, expressed in cpm

where, Vi

G

n

C. % of Control, C, i.e., the value of R for the ith f1ask compared
to the mean value of R for the negative control flasks.

C =PRi x 100
Rnc

where, Ri = % recovery for ith respirometer flask
Rnc = mean value of R (%) for the three negative
control flasks

D. Values of the means, standard deviations, and coefficients of
variation were calculated by using the conventional statistical
formula. (2

- = k
mean, X: X = {1/k) x ] Xi
i=1

k —
standard deviation, o: o2 = (1/k) x } (Xi—x)2
i=l

coefficient of variation, V: V = 1000/i %

E. The mean response for each set of triplicate flasks was plotted against the
logarithm of the chemical concentration for the test chemical and the
positive controls (Figure 2). The five-hour 50% inhibition concentration
(five-hour ICSO), defined as the concentration of test chemical that
reduced [IAC]CO2 evolution to 50% of the controls in five hours, was
determined from these semi-log plots according to the method of Finney(3)
and also by regression analysis. Confidence intervals are not calculated

due to the range-finding nature of the experimental design.
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Quality Assurance Monitoring

See the attached report of Quality Assurance Monitoring (Attachment 5).

i tatement
This study was conducted according to: Good Laboratory Practice for
Nonclinical Laboratory Studies as promulgated by the Food and Drug
Administration; 21 CFR Part 58, December 22, 1978 (revised September 4, 1987);
Environmental Protection Agency Good Laboratory Practice Standard 40 CFR
Part 792, November 29, 1983; and Organization of Economic Cooperation and
Development Principles of Good Laboratory Practice specified in Annex 2 of the
OECD Guidelines for Testing of Chemicals [C(81) 30(Final)} as required by
Council Directive 87/18/EEC (December 18, 1986).

Data Storage and Records Retention
All raw data and summaries of data will be retained for at least tem years by

the Health and Environment Laboratories, Eastman Kodak Company, Rochester, New

York 14652-3617.

Test Results

Results are shown graphically in Figure 2. The [th]carbon dioxide
recoveries are shown in Table 1 and the Lotus 1—2—30 spreadsheet in
Attachment 1. Nominal concentrations of the test chemical were 0.1, 1, 10,
100 and 1000 mg/L; results of the amount of [lhclglucose converted to
1h[(‘J]COZ were expressed as a percentage of the negative control. These
results ranged from 95.2% of the control at a concentration of 1.0 mg/L to
104.8% of the control at a concentration of 1000 mg/L. The calculated 1050
value for potassium dichromate was 47.9 mg/L.

Test Validity
In the negative control flasks, 39.5% of the [IhC]glucose initially present
was converted to [lAC]COZ. This meets the criteria for a valid test (<15%)

The positive control, potassium dichromate, gave an IC50 value of
47.9 mg/L. This meets the criteria for a valid test, that an ICSO value

must be obtained for the positive control.
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Conclusion

Concentrations of 2-Ethyl-1,3-hexanediol of 0.1, 1, 10, 100 and 1000 mg/L had
no significant effect on glucose metabolism. The test chemical,
2-Ethyl-1,3-hexanediol, is not expected to affect secondary waste treatment

microorganisms adversely at concentrations of less than or equal to 1000 mg/L.
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Table 1. [l4C]Carbon Dioxide Recoveries

A. t tan
Exposure Concentration % Control
(mg/L) Mean SD v
1000 104.79 5.46 5.2
100 103.82 4.44 4.3
10 101.34 2.34 2.3
1 95.17 4.73 5.0
0.1 98.92 2.61 2.6
B. ntrol tanc
Exposure Concentration % Control
(mg/L) Mean SD v
333 28.49 1.07 3.8
167 33.72 2.39 7.1
33 44,85 3.19 7.1

3.3 93.80 2.94 3.1
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Figure 1. Radiorespirometry Flask

COMPONENTS

1. Rubber Serum stopper

7. Glase "U' Tube Adapter with Ace Thread and Tooled Fitting

3. Ace Bushing

L. Erlenmeyer Flask with Ace Thread

5. Teflon Tube Adapter with Drilled Scintillation Vial Cap and
Silicon Rubber Gasket

6. Rubber 'O'-ring,

7. Scintillation Vial
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Study No.

88-0087

RAEL No.

Semi~log Plots for the Test and Reference Substance

ICSO

Figure 2.
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14 . .
Attachment 1. Lotus Spreadsheet for [~ CJCO, Activity

2
FLASK VALUE 1 VALUE 2 vaLlL 3 HEAN S.D. C.V.  RECOVERY (B)
{dpw) {dpa!} [dpa)
Glucose 13840.7 13843, 6 13%03.3 13862.5 28.% 0.21
Neg. Control 273239.0 287201.0  26081%.0 273686.3 10836.7 4.01 39.51
TEST LONC. VALLE | VALUE 2 VALUE 3 1 OF CONTROL
{ag/L) {dpa} tdpe) {dps) NEAN 5.0 C.v.
1000.0  281981.0 J0aJ46.0 2701000 104.791 5.44 5.21
100.0 188894.0 296043, 0 267434.0 103.821 444 £.31
10,0 2831770 260423.0 268451.0 10t. 341 .34 2.1
1.6 261691.0 244014, 0 279656,0 95.171 .73 5.01
0.1 260719.0  276943.0 274471.0 98.921 2.4} 2.5
POS. CONTROL VALUE ! VALUE 2 VALUE 3 1 OF CONTROL
CONC (eg/L) tdpa) (dpn) {dpa} MEAN 5.0, L.v.
333.0 8208%.1 75374.2 76478.9 20,491 1.07 181
167.0 94372.2 - 814368.5 ?9038. 1 3.1 2.3% L1
3.0 114535.0 118822.0 134853.0 44,6851 319 i
3.3 268081.0 251593.0 250498.0 ?3.801 1.9 3.

(A) Values 1-J froa Scintiilation Spectrometer Printout
{8) RECOVERY = I C-14 carbon dioxide recovered, corrected for voluse:

50 ul of prepired C-t4 glucose-broth solution in "qlucose’ flasks
2.5 sl of prepared C-14 glucase-broth soletion in ali test and contrel flasks

Specific Activity Calculation:

voi. glu-broth ful) = 30.0

Activity of prepared glucose-broth solution = (Blu dped/{ £2.22 x E& dpad z 30 ol
= 0,125 uCi/el {where E& = 1000000

Total ¥ial Microcuries: 2.99b

REMARKS: These are noainal comcentrations.
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Attachment 2, Preparation of Reagents and Solutions

Solutiong Amount

A. Potassium Phosphate Buffer Solution (0Q.02M)
Potassium dihydrogen phosphate (KH2POy) 1.36 g
Dipotassium hydrogen phosphate (KoHFPOy) 1.74 g

Make up to 1.0 L with distilled water.
Adjust pH to 6.9 + 0.05 with 2N hydrochloric acid.
Refrigerate and use within 1 month.

B Nutrient Broth Stock Solution
Bacto® nutrient broth 24.0 g
Urea , 1.5 g
Make up to 3.0 L with distilled water.
Autoclave under 15 psi at 121°C for 15 minutes.
Refrigerate, keep sterile, and use within 1 month.

C. Non-radiolabel Gl lution
Glucose 25 g
Make up to 50 mL with distilled water.
Refrigerate and use within 1 month.

D. D-[U-1%C]Glucose-Broth Solution
Digtilled water 95 mL
Nutrient broth stock solution 10.0 mL
Non-radiolabelled glucose solution 0.10 mL
D-[U-14C]glucose solution contained in refrigerated
ampoule (approx. 20 p Ci) 1 mL (approx.)

This solution is prepared just before use
and has an activity of approximately 0.19 uCi/mL.

E. Non-radiolabelled Glucoge-Broth Solution
This is prepared as for D. above but without the
D-[u-l4C])glucose solution. Solution E. is
prepared just before use (usually 1.0 L).

F. Scintillation Cocktail

Toluene 2000 mL
PPO (2,5-diphenyloxazole) 16.0 g
POPOP [2,2'-p-phenylenebis(5-phenyloxazole)] 0.4 g
Mix until dissolved.

Then add:

2-Methoxyethanol 1000 mL

Mix, refrigerate, and use within 1 year.
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Attachment 3. Table of Flasks and Solutions

Tegt Conc. JTest Chemical Pos. Control Buffer Glucose Sludge
Flask # (mg/L)  Stock Stock o)

1-3 1000 2.5 = == _2.5 5.0
4=-6 _100 2.5 = === 2,5 2.0
-9 10 2.5 == = 2.5 5.0
10-12 1 2.5 = = 2.5 _5.0_
13-15 0.1 2.5 = it 2.5 5.0
Posg.

Flask #

16-18 _333 —_ 2.5 m— 2.5 5.0
19-21 167 — 2.5 _—— _2.5 5.0
22-24 33 -— 2.5 = 2.5 2.0
25-27 3.3 —— _2.5 == 2.3 3.0
Neg.

Flask #

i
|
:
:
:
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Attachment 4. CQS Division Reports on Chemical Purity
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CHEMINALS QUALITY SERVICES DIVISION REPORT

AHAL YSIS REQUESTED BY: Texicology DATE REQUESTED: 6/28/88

DATE ANALYIED: g/18/88
COSD JOB FILE NURMBER: EEBHBZ T

REQUEST FOR AMALYSIS: 84797

TITLE: Initisl Purity of BB-2@B7

AUTHOR: N. Porter OATE REPORTED:  6/22/88
FOR AOOITIONAL INFORMATION OR WORK CONTACT: X. Robuliard. H. Porter

SAMPLE IDENTIFICATION: Received ont sample labeiled HAEL 1° GR-Q8B7, Acc. b
9Q66585

REPORT :

The samp.e was submitied for inittial purity, and wa>s analyzed
using the following chromatogrephic conditiena:

30m, DB-5 wide bore @.25um J+U column

carrier: Helium at B p3a

5@°C (2 min.) - 200°C at 1@ /min. (held et 2e@°C for Imint
split injection, sample load approx. 2.8 ut

elactron 1onizatton

inj. temp. © 250@°C

det. temp. 8 250°C

The semple woas diluted in ethyl] oacetate and analyzed. The resuits were o3

followsa:

Aresa I @8-0087
99.9

n=-23
sh - @

Signed (7/7@‘/&“
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CHEMICALS QUALITY BERVICES REPORT FOR: ETS

PAASE: Purlty for B8-0087 DATE RECEIVED: Q1/28/89
BTUDY TYPE: 28-Day Ready Biodegradability DATE AMALYZED: 02/02/89
C.Q0-8. FILE{ EE9H417/142214 DATE REPORTED: 02/03/89
REQUESTED BY: H. M. Watson B8TODY DIRECTOR: H. M. Watson

AUTHOR: Lori J. HWieszczyk

BAMPLES: {LABFLS AND DESCRIPTION} Acc 1 90665%, HAEL $ 88-0087, Lot {1 TX-1694-G65
One sample of BB-00B7 was received for analysis.

FOR ADDITIONAL INPORMATION OR FURTBER WORYX CONTACT:Llori J. Wieszczyk € B5010
Karen Burgess 8 25925

REPORT:

A purity was performed on the test chemical using gas chromatography. The
results are as follows.

i

99.4 % of 88-0087
3
0.0529

mean

=2
o

std. dev.

BIGNED: g@;uJ WW
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METHODS QF DETECTION & DETERHINATION

GAS CHROMATOGRAPHY (GC)

Instrument:
Column:
Carrier:

Gradient:

split injection:

Detector:

Injection tenp.:

Detection temp.:

Hewlett Packard 5880
N
JiW, 30 m, DB~5 wide bore 0.25 um
Helium at 8 psi
hold at 50 "C for 2 minutes
10 "C/minute to 200 °C
hold at 200 "C for 5 minutes

60 co/min. , sample load approX. 2.0 ul

e

FID-54—tme 3 0o
250 °C
250 °C
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Attachment 5. Quality Assurance Statements



—23-

HAEL No. 88-0087 Study No. EN-603-906659-1

Q.A. INSPECTION STATEMENT
(CFR 58.35(B)(7) 792.35(B)(7) 160.35(B)(7))

STUDY: 88-00B7-1 STUDY DIRECTOR: WATSON,H.M. PAGE 1
ACCESSION NUMBER: 906659 , 03/23/89

STUDY TYPE: SECONDARY WASTE TREATMENT COMPATIBILITY TEST - IC50

S 2 S Y i

- (AUDITOR, QUALATY ASSURANCE UNIT) DATE

THIS STUDY WAS INSPECTED BY 1 OR MORE PERSONS OF THE QUALITY ASSURANCE UNIT OF THE HAEL, EASTMAN
KODAK COMPANY, ROCHESTER, N.Y. AND WRITTEN STATUS REPORTS WERE SUBMITTED ON THE FOLLOWING DATES:

INSPECTION PHASE(S) STATUS REPORT
DATES INSPECTED DATES

01/16/89 PROTOCOL SUBMISSION

01/17/89 SCALE/BALANCE CALIBRATION

TEST ARTICLE WEIGH AND MIX WITH CARRIER
SLUDGE WEIGHT
SLUDGE PREPARATION

03/23/89 FINAL REPORT REVIEW 03/23/89
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ANALYTICAL OUALITY ASSURANCE INSPECTION STATEMENT

HAEL #: 88-0087 Acceasion #: 906659

RAEL Study: 3

Study Director: ¥. Krasavage

Auditee Group & Locetion: EAS/CQS, B-320
In-Process Inapection Date: -—

Date This Report Sent To Study Director:

Sample(s)}
Request for Received
Analysis # Analysis . Date
084797 Init. Purity 06-2B-88

We have inspected the snalytical work described above.

0B-26-88

Test Report
Date

0B-22-88

sent to the study director and to menagement. This is done

Good Lebormtory Practice Standards 48 CFR 792 .35 and 160.35,

i oecan

M_ J. Boccacino, Quality Assurance Engineer

GLP Complisance, QSO Quelity Assurebdce
08-26-88

CQS Job #: EEBHO21

Test Report
Inspection

Date

08-26-88

Our findings have been

in accordance with

and 21 CFR 58.35.
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Q.A. INSPICTIORN STATEMENT PACE 1
(CTR 58.35(B)(7} 792.35(B){7) 160.35(B)(7)) 02/07/89

STUDT: 88-0087-2 STUDY DIRECTOR: WATSOM H.
ARALYTICAL DIRECTOR:
ACCESSION NUMBER: 906459

CQS JOB NUMBER: EEGHA17
STUDY TTPE: 28 DAY RIADY BIODZGRADABILITY
Aasrad T fornas g Hm, 2/ 549
(AUDITOR, QUALITY ASSURARCE URNIT) DATE

THIS STUDY WAS IRSPECTED BY 1 OR MORE PEESONS OF THE QUALITY ASSURAMCE
URIT OF QSO, EASTMAR KODAX COMPANY, ROCHESTER, R.Y. AND WRITTEAM STATUS
REPORTS WERE SUBMITIED OR TEE FOLLOMIKG DATES:

IRSPECT PEQUEST PHASE(S) STATUS REPORT
DATES NUMBER INSPRCTIED DATES
02/07/89 142214 TEST REPORT INSPECTION 02/07/39

PURIITY ARALYSIS
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THE ACUTE TOXICITY AND PRIMARY IRRITANCY OF 2-ETHYL-1,3-HEXANEDIOL*®

Bryan Ballantyne MD, DSc, PhD, Applied Toxicology Department,
Danbury, Cennecticut 06817
and
Roy € Myers BS and Donald J Nachreiner B8S,

Institute-Union Carbide Corporation, Export,

Union Carbide Corporation,

Dennis R Klonne PhD,

Bushy Run Research Center,
Mellon

Pennsylvania 15632

ABSTRACT. 2-Ethyl-1,3-hexanediol (EHD), an insect repellant, was found to have acute peroral LDég‘values in
the rat of 9.85 ml/kg {males) and 4.92 mt/kg (females). Acute percutaneous LD 0 values in the rabbit were 10.8
ml/kg (males} and 9.51 mi/kg (females). There were neither deaths nor signs o? toxicity during or following a
6 hr exposure to a statically or dynamically generated substantially saturated vapor atmosphere. 5 4 ﬁr expo~
sure to a high concentration (3.8 mg/liter) of a respirable aerosc) of EHD (mass median aerodynamic diameter
of 2.0 um} produced only minor signs of irritation during exposure, but no signs of toxicity. Occluded dermal
contact with EHD on rabbits (4 and 24 hr) produced mild local erythema and, in several animals, edema.
Contamination of the eye with ERD (0.005 to 0.1 ml} produced marked to severe conjunctivitis, with moderate

iritis and diffuse carnezl

injury; healing cccured in most animals within 3 tc 7 days. The major acute

hazards with EHD are by swallowing and, to & greater extent, by contamination of the eve.

2-Ethyl-1,3-hexanediol (EHDP), which has
the identities and physicochemical properties
shown in Table 1, has been used as a solvent
for printing inks and a chelating agent
for boriec acid, but finds its principal
use as an insect repellant (3,4). In view
of its ready availability, and diliberate
application to the skin, it was appropriate
to investigate the acute toxicity of EHD
perorally, percutaneously, and by inhalation
exposure to the vapor and an aerosol, Its
acute primary dermal and ocular irritant
potential was also determined.

MATERIALS AND METHODS

Animals

Sprague~-Dawley albino rats, weighing bet-
ween 200 and 300 g were used for the acute
peroral and for the aerosol inhalation
studies. Hilltop-Wister albino rats of 200
to 300 g starting weight were used for the
acute vapor inhalation studies. New Zealand
White rabbits, of weight 2.0 to 3.0 kg, were
used for the acute percutaneous, primary
dermal irritation, and eye irritation studies.

All animals were acclimatized for at least
5 days prior to use. For the various studies,
animals were randomly assigned to groups
from pools whose body weights were within
the range of mean + 2 SD. Animals were kept
at an environmental temperature of 68 to 80
°F and relative humidity 30 to 60%. A 12 hr
light-dark cycle was used.

Acute Percoral Toxicity

Undiluted EHD was given intragastrically by
means of a ball-ended stainless steel needle,
with the sample being delivered from an
attached syringe. Groups containing 5 male
or 5 female Sprague-Dawley rats were used,
and fasted overnight bhefore dosing. Doses
were 4, 8 and 16 ml/kg for males, and 2, 4
and 8 ml/kg for females. Animals were in-
spected twice daily for signs of toxicologic
or pharmacologic effect during a 14-day post-

dosing period. Body weights were measured before
dosing, and at 7 and 14 days postdosing. Sur-

vivors were sacrificed at the end of the obser-
vation pericd and they, as well as animals that

died, were subjected to gross pathologic exam-—
ination.

Acute Percutaneous Toxicitywy

Undiluted EHD was applied to the clipped
skin of the truynk in groups containing 5 male
or 5 female Hew Zealand White rabbits. The
material was maintained in contact with skin
for 24 hr using occlusive polvethvlene sheet-
ing, adhesive tape and plastic ties. Animals
were lmmobilized for the contact pericd. Ap-
plied doses were 8.0, 11.3 and 16.0 ml/kg for
males, and 4.0, 8.0 and 16.0 ml/kg for females.
On removal of the polyethylene sheeting, any
residual EHD was gently removed from the
skin with moist tissue. Znimals were examined
twice daily for signs of local inflammation
and systemic toxicity. Body weights were

-

akle 1. Identity and Physicochemical Properties of

2-Ethy1-1;3-Hexanediol (1-3}

Chemical Formula (C3H7)CH(OH)CH(CZHS)CHZGH
RETECS No. MO2625000

CAS No. 9L-96-2

Synonyms Octylene Glycol, Compeound

£-12, Ethyl Hexylene Glycol,
2-Ethly-3-Propyl-1:3-Propane-
diol

Physical State Cotorless, odorless, stightly

viscous liguid
146,26

0.9422 (20/20 C)
244 ¢ (760 mm Hg)
<0.01 mm Hg (20 ()
5.03

260 F (Open Cup)

Moleculiar Weight
Specific Gravity
Boiling Point
Vapor Pressure
Vapor Density
Flash Point

Viscosity 323 cp (20 C)
*This paper is based on a presentaticn at the 1985 Solubiltity ReadETY]En.alcohol and ether;
AACT/AAPCC/ABMT/CAPCC Scientific Metting, 4-9 August partiatly in water
1885, held in Kansas City, Missouri,
Vet Hum Toxicol 27 (6) December 1985 491



measured before dosing, and at 7 and 14 days

postdosing. Necropsies were performed on
animals that died, and on survivors sacrificed
at the end of the 14-day prostdosing observation
period,

Acute Inhalation Toxicity

The acute inhalation toxicity of EHD was
investigated by exposing rats either to atmos-—
pheres essuntially saturated with vapor from
FHD or to high concentrations of a respirable
aerosol of EHD. For the vapor exposures,
statically generated and dynamically generated
test atmospheres were used.

To produce the vapor saturated atmosphere
by static means, a sample of EHD was introduced
into sealed 120 1 inhalation exposure chambers,
and the vapor allowed to equilibrate for
about 18 hr at a temperature of 25 °C. At the
end of this period, 5 male or 5 fTemale Wistar
albino rats were intreduced into separate
chambers through gasketed draws designed to
minimize loss of vapor from the chamber. The
oxygen content of the chamber was monitored
continuously with an oxygen meter, and oxygen
added, as required, to maintszin the oxygen
concentration at 20Y%.

The dynamically generated vapor saturated
atmosphere was produced by passing dry air
at a rate of 2.5 L/min through a fritted
glass disc immersed to a depth of about 1.5
inches below the surface of FHD in a gas
washing bottle. The resultant vapor saturated
alr was passed through 8 T glass exposure
chambers containing 5 male or 5 femzle Wistar
albino rats. The mean chamber temperature
during exposure was 23 C.

For both the statically and dynamically
generated vapor atmospheres, the exposure
periocd was 6 hr., Animals were observed for
signs of toxicity during eXposure and in a
rostexposure observation period of 14 days
for the dynamic system and 15 days for the
static system. Body weights were measured
before exposure and at 7 and 14 days post-
exposure. Survivors were sacrificed at the
end of the observation Period and subjected
to necropsy.

The aerosol of EED was generated using an
atomizer (Spraying Systems Co., Wheaton, IL)
attached to a compressed air source, and a
pisten pump (Fluid Metering Inc, Oster Bay,
NY) for the recirculation of EHD. Five male
and five female Sprague-Dawley rats were
¢xposed to the aerosol for 4 hr. The atmos-
pheric concentration of EHD was determined
by drawing chamber air samples through glass
fiber filters, which were weighed before and
after the sampling period. Particle size
was measured by a cascade impactor (Sierra
Instruments Inec, Carmel Valley, CA). Animals
were observed for daily toxicologic and
pharmacologic signs during exposure and in a
14~day postexposure period. At the end of
this time, they were sacrificed and subjected
to gross pathologic examination.

Primary Dermal Irritation
The skin irritant potential of EHD by sus-—

Table 2, $cheme Used to Score Ocular Lesions Following tohe Imstillation of EHD

into Rabbit Eyes (aftas 7).,

Tissue Major Features Score Effect

Cornea Cpacity beue

Just detectable: iris ciearly visible
Rzaéily detectable: iris slightly coscured
Cpalescent: iris details not -isihle
Upague: 1ris npot visible

s

fne-guarter or less
Gne-guarcer to one-half
One-half o three-quarters
Grea.er than three-quarters

hrea Invoaved

ERR NS

None

Exaggerated folds: congested) swollen:
reacts to light

2 Gross destruction: hetorcthage: no reaction
to light

Iris Overall Injury

o

Conjunctivae Vessels il Kcvmal
1 Obviously injected
2 Diffnse deep red: individuzl vessslg not
discernable
3 Diffuse beefy red

Chemosis 3 Kone

1 Slight swelling

2 Dbvicus swelling with partial eversion of

lids

3 Sweliing with lids about half closed

4 Swelling with lids more than half cicsed
Discharge Kone
sligng
Moaerate with petiocular moistening
Marked with considerable periocula: wetness

LR o

tained single contact was investigated by
applying 0.5 ml of undiiuted material to the
clipped dorsal skin of each of 6 New Zealand
White rabbits (3 males and 3 females). The
application site was covered with a gauze
patch and impervious polyethylene sheeting.
At the end of the contact period, anv excess
material was removed gently with moist tissue,
The application site was inspected for signs
of inflammation at 1 hr, znd 1, 2, 3 and 7
days after removal of the occlusive dressing,
Erythema and edema were scored according to
the method of Draize (5}, and the skin was
closely examined for other dermal reactions.

Primarv Eve Irritation

Rabbits whose corneas did not stain with
2% fluorescein, applied for 20 sec, were used.
EOD was instilled into the inferior conjunc-
tival sac of one eye of each of § rabbits, and
0.01 or 0.005 ml of EHD was placed directly
onto the cornea of further groups of 6 rabbits.
The eves were inspected for signs of lceal
inflammation at 1 and 24 hr, and 2, 3 and 7
to 14 days after dosing. Particular attention
was pald to the development of injection of
the cconjunctivae and nictitating membrane,
chemosis, discharge, iritis and corneal injury.
Effects were scored according to the scheme
shown 1n Table 2.

Statistics
LD values were calculated by the moving
average method (8).

Acute Peroral Toxicity
Dose-mortality data for rats given EHD intra-
gastrically are shown in Table 3. These
allowed the calculation of the following acute
peroral LD5 values (with 95% confidence limits)
for udiluteg EHD:
Male rats =9.85 (7.15-13.60) ml/kg
Female rats=4,92 (3.58-6.78) ml/kg

Deaths occurred at 2 hr to 2 days postdosing,

1492] Vet Hum Toxicnl 27 (6) December 1985



Table 3. Morralitles and Body Weights for Rats and Rabbits Used to Determine the Acute

Peroral and houte Fercutangous Toxicity «f Undiluted EHD,

Lase Mortality Body Welght {g) #s Hean ¥ 5.0,

hout e Species Sex {ml/ky) INe. bLead/ko, bosed) Fredasing 7 days 4 days

Peroral Rat rale 18 5/9 216+ 7.1 - -

233 7.2 Joér 1B.2 365 14.2

z18+ 11.8 3052 11.6 162+ 9.4

Feuale 8 5/% 2381 11,5 - -

‘ 175 238+ 1.8 20+ 10.5  294% 11.7

2238 264¢ 115 287+ 13,1

Fefrutaneous Rabbit Male 8 5/5 27547106 - -

11.3 3/5 2667101 2736 2650

2521+ 82 24374134 2643+254

Fesale i6 4/ 27462100 25594 24952

27043208 25992347 28122391

2603£246 25802324 17954377

+ith the majority dying within 1 day postdosing.
Signs of toxicity before death included
sluggishness and unsteady galt appearing at

5 to 10 min, prostration first seen at 15 to

50 min, followed by a comatcse appearance.

Signs of toxicity seen in the survivors in-
cluded sluggishness, unsteady gait, prostration,
and lachrymation, with recovery hetween 1 and

2 days postdosing. There were no significant
ef{fects on body weight, or body weight gain,
in the survivors (Table 3).

Necropsy of rats that died showed mottling
of the lungs in 3, but cther.ise there was no
significant gross pathology. XNecropsy cof
survivers sacrificed at the end of the obser-
vation period, showed no gross pathological
effects.

Acute Percutaneous Toxicity
Dose—mQWalitydata for rabbits having a

24 hr occluded contact with EHD are shown in

Table 3. These allowed the calrulation of the

following acute percutaneous LD5 values

(with 95% confidence limits) foF undiluted EHD:
Male rats =10.88 (8.95-13.10) ml/kg
Female rats=9.51 (5.36-16.90) ml/kg

Deaths occurred between 2 and 5 days after
dosing, with preceeding sluggishness, prostra-
tion, and unsteady gait. Signs of toxicity
seen in survivors of all except the 4.0 ml/kg
dose level, were sluggishness and unsteady
gait, with recovery by 2 days. There was de-
creased body weight at 7 days in the male
and female rabbits at the intermediate and
low doses, with recovery by 14 days.

Necropsy ol animals that died revealed a
few red mottled lungs, afew stomachs having
black foci on their surface, and two instances
of animals having brown colored liquid in the
thoracic cavity. Survivors sacrificed at the
end of the observation period did not show any
gross pathologic features at necropsy.

Local signs of inflammation at the site
of contact of EHD with skin were erythema
and edemaz on the first day, persisting to
death at the highest dese. Amongst the sur-
vivors, eryvthema and edema did not persist

Vet Hum Toxicol 27 {6) December 1985
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beyond 7 days.
7 days until sacrifice.

Desquamation was apparent at

Acute Inhalation Toxicity

A 6-hr exposure to a statically or dvnamiclly
generated atmosphere saturated with vapor
from EHD, did not result in deaths during ex-
posure or in the postexposure observation
period. There were no signs of toxicity
from exposure to the statically generated
atmosphere. With the dynamic conditions the
cnly effect was hypoactivity within half-an-
hqur of the start of exposure, which rapidly
S;sappeared on removal of the animals from

¢ exposure chamber., Body weights were un-
affected (Table 4). There was no gross
pathology at necropsy of the sacrificed
survivors.

For the aesrosol study, the mean = SD EHD
concentration was 3.8 * 0.21 mg/L. The
particle size distribution had a mass median
aerodynamic diameter of 2.0 um and geometric
standard deviation of 4.3 um. There were no
deaths during the 4-hr exposure or in the
14-day postexposure observation period. The
only signs during exposure were perioral and
perinasal wetness, with perioral and perinasal
encrustation during the first postexposure
day. Therafter the animals were free from
signs of toxicity or irritation, and weight
gain wzs normal (Table 4). There were no
gross pathologic signs at necropsy following
sacrifice of animals at the end of the 14-day
postexposure observation period.

Primary Dermal Irritation

On romo . 7 ~he occlusive dressing, 5
rabbits showed a slight local erythema and
one had a well defined erythema. The erythema
subsided within 24 to 48 hr. Xo other local
signs of inflammation were present.

=

Primary Eve Irritation

The scores for the various ocular effects
seen in eyes following the instillation of
different volumes of undiluted EHD are shown
in Table 5, Tollowing 0.1 m? EHD there was
a rapid development of mild to severe
ccnjunctivitis, seern as moderate to marked
injection, mild to severe chemosis, and mild to
marked discharge, In one animal the conjuntivi-
tis resolved rapidly, and the eye appeared
normal by 24 hr pestinstillation. However,
in the remaining 5 animals the conjunctival

Table 4, Body Weights of Rats Acutely Exposed to
Either a Vapor or an Aerosol of EHD.

Exposure Sex Body Weight (g} as Mean % SD
Pre-exposure 7 days 14 days
Vapor M 236x4.9 209:8.7 348+15.9
(Static) F 261:9.7 265%9.5 266393

Vapor

(Dynamic) M 24827.7 314214 .6 355%17.2
F 24248 .4 25714 .2 257%13.6
Aerosol Mo 300%9.0 361212.0 425417.0
F o 21429.0 238+9.0 268+10.0

@



Table 5. Summary of Scores for Eye Lesions Obzeeved After the Instillativn of vVarioua

Volumes of EHD intoc the Eyes of Rabbita, S:x kaimals for each Volume Group.

5cored According to the Bcheme Shown in Tuble 2.

Effect as Average (and Range)

Volume  Obsecrvarlon Cocpea iris Conjuncrivae

[.9) Time Cpacity Afea Aedness Chemos)s Uilscrazrge

¢.1 1 hr 08,7{(0-1) 2,7(0-4} 0.8t0-1) 2.8(2-3) 2.8({1-4} 2.7t-1)
4 hr 0.8io-1} 2,610-4) u.Ba-1 2,5{1-2) 2.5(1-3) 2,741-3)
1 day 1.0(0-2}) 27004y 0.8{0-1) 2.900-2) 1.2(0-2) 1.5{c-3)
2 day 1.0(C-2) 2.3(0-4) [ 1.8(0-3) DoB(o-1) 0.3(0-2}
3 day ¢.810-2) 2.3(0-4) 0.2(0-1} 1.ye- G.5{u-1} 0.3i{0-2}
7 day 0.210-1) a.3{0-2) 0.u o.0 D.2{0-1} o
11 cay 0.0 0.0 8.0 0.0 0.0 ¢

0.0l 1 hr ©.3{0~1) C.810-) 1.0{All 1} 2,8{2-3) 2,7(3-3) 2,7(3-0
4 hr 1.3{0-2} 2.040-4) 1.0¢ALL Q) 2.8(2-3) 2.8(1-4) 2.701-3)
1 day 1.5¢0-2) 1.042-32} 0.8(0-1) 2.2{2-1) 1.310-2} 1.840-3)
2 day 1,503-2) 0.B(0-1) b.s(0~-1; 1.810-1) 1.2(6-2) 1.0¢0-2)
1 day 0.7(0-2} a.5(a-1; ¢.5(0-1) L.2(o-2} 1.2¢0-2) 0.3{0-1}
7 day 0.0 o.e 0.0 0.0 .2 .0

0.005 T{o-1)
1(0~1)
B{a-1;
8io~1)

S[0-2}

7(0-1)
1{0-1)

L5t0-1)
Jaro-1)

3.0All 3)
3.01AlL 3) 3.21(2-4)
«310-1 2.5{2-1) DO{AlL 2}
1
[
]

2.3(2-2}
3
2
BIVEri k.511-2)
c
o

3,01811 1y
3.00A11 1)
L.3(2-13)
0.7{1-3)

¢.700-2)

E{0~1]

3t0-1) LZ10-1 BIG-2) JBLO-2

W0 -a u.0

o
3
=
o > 5 o o 0o
s v - o o0

o

1

o
0{o~2) 4.0

¢

<

effects subsided slowly, being mild to moder-
ate by 72 hr and taking up to 7 days for
complete healing. A moderate iritis was

seen in 3 of the 6§ rabbits, which persisted
for 24 to 48 hr. Just detectable to moderate
corneal injury, in most instances affecting a
large proportion of the surface of the cornea
was séen in 5 rabbits, and persisted for 3
2.8 in 4 animals, and in one 1o about 7 days.
The eye not affected by Feratitis was also

the one which did not demonstrate iritis and
showed only mild transient conjunctivitis,

¥

When the volume of EED -nstilled was re-
duced to 0.01 or 0.005 mi, the effects on
CL conjunctivae were essentially similar
to these observed with 0.1 ml. With both
of the smaller volumes a moderate to severe
cenjunctivitis was present for the first 24
hr postinstillation. Additionally, the con-
Junctival injection, chemosis, and discharge
reguired 2 to 7 days to resolve. The effects
on the iris and cornea with 0.01 and 0.005 m1
EHD were essentially similar to those seen
after 0.1 ml. Thus, moderate iritis and just
detectable to moderate corneal injury de-

veloped rapidly and were present for 3 to 7
davs.

DISCUSSION

EHD was shown to be of slight to moderate
acute peroral toxicity, with deaths occurring
within 2 days, Signs of toxicity likely to
develop in humans will be mild irritation of
the mouth and throat, nausea, vomiting, diarrhe
and, with large doses, dizziness, faintness,
drowsiness and coma. Although it produced
moderate to severe conjunctival irritation,

EOD was only mildly irritating to the skin,

and it is therefore appropriate to induce
vomiting in cases of poisoning by swallowing
EHD.

By 24 hr occluded dermal centact, EHD was of

| @

2. Tatken RL and tewis RJ Sr, Eds:

Vet Hum Toxicol 27

slight acute percutaneocus toxicity, with LD

values in rabbits of 10.8 ml/kg (males) ang2?
9.5 ml/kg (females), and nc mortalities at
4.0ml/kg. Moderate dermal irritation accom-
panied these relatively large applied doses.
The low potential for systemic adverse health
effects from acute percutaneous absorption
accords with in vitro sStudies on the penetra-
tion of EHD across human abdominal_skin (453,
For a 1 hr contact with 0.03 mg/cm”, penetra-
tion was 12.0+_2.9 (SD) % of the applied dose
At 0.046 mg/em y the minimum effective dose
against mosquitces, penetration was 1.0 + 0,5,

Exposure for several hours to atmospheres
saturated with vapor from EHD, generated at
ambient temperature, did not produce any
toxic effects. Also, the only effects seen
from exposure teo a high concentration (average
3.8 mg/L) of a respirable aeroscl of EED { MMAD
of 2.2 um} was minimal nasal irritation during
exposure. These findings indicate a low
potential for shoert-term adverse health effects
by single sustained €Xposure to aeroscls or
vapor generated at ambient temperature,

The primary dermal irritation studies with
undiluted EH. showed that after a 4 hr occluded
contact there was mild lecal erythems and, in
one of six animals, moderate erythema. The
erythema persisted fTor about 24 hr, but there
were no latent dermal effects. The mild to
moderate skin irritant effects of EBHD was
confirmed with t:he more der-anding conditions
of the acute percutaneous Toxicity study,
involving a more prolonged contact (24 hr)
with larger volumes of material (up to 16.0
ml/kg}. With these conditions there was
erythema and edema on the first postapplica-
tion day, and desquamation at 7 to 14 days.

The ocular irritarion studies indicated
that a major acute hazard from EHD is by
splash contamination of the eye. Thus, EHD
produced moderate to severe conjunctivitis
with mild to moderate iritis and corneal
injury. Eyes tock up to one week to heal.

The sevority and duration of the ocular and
periocular inflammatory effects were essen-—
tially the same within the volume range of
0.005 to 0.1 ml. Thus, when EHD is handled
in circumstances that could lead to splash-
ing of the material, eye protection should be
worn. Also, aercscl spray devices containing
EHD should not be pointed at the evye,.

The above studies indicate
acute hazards with undiluted
swallowing and, to a greater
contamination of the eye.

that the major
EHD are by
extent, by
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A REVIEW OF NiCOTIME TOXICITY*
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QO © SUICIDE PLAN BY NICOTINE POISCNING:

&m E Kusum Saxena MD,

a M = Department of Internal Medicine and Family Practice and Community Health, :
85 5 University of Minnescta Medical Center; and i

o EE Andrew Scheman MD, 2
E;Ej - University of Minnesote Medical Center, Minneapolis, Minnesota. h
gz 0 From the Department of Emergency Medicine, g
a ;S &3 St Paul-Ramsey Medical Center, St Paul, Minnesota 655101 ;
B Y |
ﬂf HESTR - Nicotine is a toxic substance which is readily available from a wide variety of sources. Due to
ersal availability of nicotine, the primary care physician may encounter accidental or deliberate

vy Ve u
% poisowng in a variety of clinical settings and should be familiar with diagnosis and management of nicotine
We report a case in which a depressed patient attempted suicide using nicotine extracted from snuff

]
& toxicfhy.
Three other cases illustrating the effects and clinical management of nicotine poisaoning

as a dgthal drug.
are also reviewed,

Nicotine is a water soluble alkaloid
which is found in the tocbacco plant (1).
It is readily absorbed through the gastro-
intestinal tract, mucous membranes, skin
and respiratory alveoli (2,3). The lethal
adult dose is reported tc be 40-60 mg (1.,4)
but dosages as small as 1-4 mg can be asso-
ciated with toxic effects in some individuals

(1,2,4>.

The predominate use of nicotine is via
tobacco consumed by millions in cigarettes,
cigars, chewing tobaceco leaves and snuff.
Nicotine gum represents a newer source of
nicotine usage. Although its use as an
insecticide is not as prevalent, nicotine
is freely available to the public in insec-
ticides., It is also found in products used
for dog control. Historically, it has been
a vehicle for suicidal and accidental poi-

sonings.

The various sources of nicotine and the
resulting methods of overdose are remarkably
diverse. The following are ingestion re-
sults: Nicotiana Glauca by adults and
children, contains anabasine, which is
similar in effect to nicotine (2); Tobacco
by adults, 1-2 ounces fatal (5); Cigarettes
by children (5), cigarettes can contain
20~30 mg of nicotine each (3), which rep-
resents a potentially lethal dose for a
small child. However, the central emetic
effect of nicotine usually induces emesis
prier to absorption of a lethal dose (1);

*This paper is based on a presentation st the 1985

AACT/AAPCC/ABMT/CAPCL Scientific Meeting, 4-9
August 1985, held in Kansas City, Missouri.
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The etiolegy, diagnosis and management of micotine overdose are discussed.

Insecticide, many cases cf accidental,
suicidal or homicidal ingestion of nicotine
containing insecticides have been reported
(5,7,8). Though largely replaced by organo-
phosphates, insecticides containing as much
as 40% nicotine are still widely available
(93; Nicotine gum, gum containing 2 mg/piece
is widely available without prescription
(l0) and use of as little as one piece
has been reported 1o have induced overdose
symptoms in one patient (4); and Nicotine
extract, case #1 (our report). Absorption
through mucous membranes can occur by: Use
of nicotine-containing solution as an enema
for constipation or pinworms (3,11-13);
Overuse of snuff (5); and Tobacco chewing
of dipping, symptomatiec serum levels of
nicotine can be reached within 5 min {(14).
Tobacco dipping refers to placement of
tobacco between the cheek and gums. Per-
cutaneous absorpticn results in: TFatal use
of decoction of tobacco for skin ailments
{5); Fatal use of tobacco powder on skin
for favus (5); Insecticide accidently
spiiled on skin (13); and I11 effects sus-
tained by tobacco harvesters (15). Inha-
lation is asscciated with: One case of
fatal excessive pipe smoking, 17-18 succes-
sive pipefuls (5); and Cigarette smoking,
the usuzal absorbed dose from smoking one

cigarette is 1-2 mg (1).

CASE PRESENTATIONS

Case #1
MI is a 18~year-cld white male who had

become upset after talking with his girl-
friend and ingested a tincture of nicotine
as a suicidal gesture. The patient claimed

@
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Blind copy to Dr, H. L. Haynesj//
o

April 26, 1965

Donald E. Goldstone, M.D.

latin American Regional Hbdical Officer
Medical Program Dlvision U

Peace Corps :

Washington, D. C. 20525

Dear Dr.-Goldstone:

"Your letter to Union CarbldeVCorpofation, Consuner
Products Division, has been referred to my office for com-
ment and reply. ,

Ycu know that "6+~12" insect repellent is an alcohol
known as 2-ethylhexanediol~l,3 and listed in the most recent
issue of the UNITED STATES PBARMACOPEIA as Ethohexadiol, It
has been used as an insect repellent by humans for years.
Millions of bettles of ethylhexanediol, straight and in mixe
tures, were used by our armed forces during recent wars, and
no cases of harmful effects resulting therefrom were reported.
Since the war millions of bottles of the liquid "6-12" re-
pellent, which is 1CC percent ethylhexanediol, have been
used by the general public, which includes not only adults
but infants and children as well, Before 1t was accepted
for use by the armed forces and before it was sold to the
public, tests 1indicated its safety for use as a repellent.
These included patch tests upon humana for allergic response.

While routine testing on humans indicated that "6-12"
was not an irritant or sensitizer, as is frequently the
case, a few persons of the millions who apply "6-12" will
react with e rash, In all the years of experlence we have
not received more than ten complaints & year and some of
these cases may well have been due to polscn ivy., Usually
complaints are only 45 per year which on a conservative
estimate would be a prevalence rate of about one reactor to
each million units sold. Aside from these occasional skin
complaints we have no record of harm from "6-12" when used
as an insect repellent.

Very truly yours,

RECEIVED Original Signed By
CARL U. DERNEHL, MD,

APR 2 7 1585
Director of Toxicology

M A T Pana Al M N
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Because of gome peeling following this test and found to have mo signifi-
cance in regard to human uses of the materials, we can use & given rabblt
belly only once in about ten days. This pesling is esused by seveniy per
cent alcohol and sometimes by glyecerin.

For aoceptance a material must give no erythema or more severe reaction 24

hours after the test upon at leust two of the five rabbit bellies &nd those
bsllies showlng reaction must have only faint erythemaj that im, its grade

of irritation must ba ¥13% or lesa. .

Repelient n6-—12" showed an 1rritation test of i, o o _

- . —-Taken from Mellon Indtitute of Industrial Rssearch L
-8pecial Report 5-25 of February 7, 1942, and from monthly report dated . '
July 31, 1942, Both reports signed by Dr. &. F. 8myth, Jr., Senlor Indus-
trial Fellow,

C. Human Patch Testas

Bas attached report from ths independent 8Smyth Laboratories of Philadelphia
signed by Dr. Herman Shalanski with a aommentary by Pr. Joseph V., Klauder

The most important evidences of freedom from irritation and aensitiz&tion
are the extensive tests and fevoruble findings of the following government
agencles. .

The Federsl Food and Prug Administration
Inssct Control Committee, Dffice of SBclentific Ressarch
and Development
Nation=l Institute of Health
' Orlendo Leboratories, United States Departmant of
AGriculture
Surgeon Genoralts 0ffice, United States Army
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B, Skin Irritation
., Primary Irriitation Upon the Rabbit Belly

Before materials are applied to humen skin, we apply them to the
rabbit belly, for protection of our human subjects egeinst possible
unsuspected vesicants, This test 1s & very coarse secreen to sxclude
frank Airritants. B .

A group of about ten albino rabbits having normel appearing skin is
pelected and the bellles are closely clipped, carefully avoiding suy
abrasion, To select those having sdequaie sensitivity to irrltants,

‘a point low on the belly is swabbed with a glycol derivative irritating
enough to produce. definite- erythema on moet rabbits. Only those :
animals which show'a detectabls. erythema-at the point of application
24 hours later are. usad for: the tast. :

Four Bamplas of mauerials being considered ATS teated at one time,
comparing them with two reference compounda. Five rabbits are immobillzed
upon their backs and with a wax pencil six aress about 3 cm. on & side
.are marked off upon the closely clipped belly., A test materizl or
referense compound is applied to one area on each rabbit by running &
cotton Bwab wet with the sample several times over 2z 2 em, diemster

circle of skin, &ix samples are applied thus to the rabbits. The
application is made eight times during four hours, each time recording
degree of injection of hlood vessels and erythema, - At the end of the

four hours the samples are removed by gently swebbing with scetone or

70% alcohol. A finul reading of erythema is made 24 hours later, sand

we find this is the most consismtent rezction. Thls resding is facilitated
by wetting the new growa healr stubble, ‘ ‘

We recognize four degrees of reaction less than edema or necrpsis. For
convenience each 1s given a npmerical value and the grade: of irritation
of the materlal 1s the sum of these valuas for the filve rabblits tested,
These =ares : ‘

.

0 - no reaction

1 - least visible injection of superficial
‘blood vesaels

2 - dafinite or marked injection of superw
ficiul blood vessels

3 ~ least visible general erythema

4 - definite or marked genernl erythoma

The results on all five rabbitz are discurded unless our refersnce

materisl of known high irritation gives & grade of 17" or uors,
corresponding to erythema on 21l with definite or marked erythema on at least
two.
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not awars of ths excretion of glucuronates caused by “6~12“ ey be alarmed
by the high sugar content in the urine."

~ Teken from Hellon Institute of Industrisl Reaearch Report No. 6-9,
for the month ended Dscenbar 31, 1942, dated January 5, 1943 and signed by
Drs. Henry ¥. Smyth, Jr., Senior Induutrial Fellow and Drs. Charles P,
Carpenter and Charles B. Shaffer, Indusirisl Fellows. - -

V. Irrltaticn:
A, Corneal necrogis

"“Various amounts of rspellent "6~12%, with n-Butenol for comparison, were
-7 inatilled in ratbit ayss and the courac of healing followed from day to
. day. "The eye was consldered’ ‘to ‘be healad mlién no ‘corneal nacrasis could
" ba demonstrated with 5% aqueous fluorescein-staining for Z0-second inter-
‘wals. All ‘eyes were ezanined by the fluorescein methoa tefore dosing and
wore found to be free of corneal abrasions,

% of Time

Rabbit Dose Cornea for

Ro. -~ Eye Material in ml. - Necrosed = H=saling
- R20513 Left nG-12m 0.05 R ¢ I 4 days -

" Right n-Butanol 0,03 98 7T "

H20519 Left ng.1an 0.01 50 3 duys
" Hight n-Butanol 0.01 95 : 6

H20518 Left nELlan 6.005 & . 3 days .
" Right n-Bufunol 0.005 10 5§ ®

Repellent "6-12" preduces severe congestion, cloudiness of the cornaa,
neoroais of the lids and sclers snd occasional ewslling of the lids. The
damage to the eye is less severe than thzt produced by equal amounts of
n-Butanol. The eyes of H20518 which received "46-12" ware examined by our
ophthelmologist, Dr. Kutacher, after the corneal bura had heelad. No
internal dsmege to the eye could be seen witu un opntnulmascope. This
indicntes that eye bturns caused by small smounis of "3-l2" will not cause
permanent damage to the eye unless complicated by infectlons.®

« Taken from Mellon Institute of Industrial Ressarch Report No. 5-102
for the month ended September 30, 1942, dated October 3, 1942 and simed
by Drs. Charlas P. Carpenter and Charles B. Shaffer, Industrial Fszllows,

(4 commentary on these dsta from A. G. Cranch, M.D. is atiached.)
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of manufacture is made.®
- Taken from Mellon Institute of Induatrial Resesrch Report
5-115 for the month anded November 30, 1942 and dated Rovember 30, 19&2,
and signed by Dr, Charles P, Carpenter, Induatrial Fellcu.

IV. Metubolism
A. Ascorbilo Aeid

"During five day trial ropellent "o-127 did not increase ths Vitamin G
excretion of any of ten rats, and, therefore, it does not interfere with
Vitamin C. metabolisms. (Ten male albing rats weighing 81 to 128 grams
each received on 5 consecutive Gays 0.30 gms of the diol, making the-
avérage-dose 3 gm,/kg./dny, This'is of the order of magnituda oi‘ the
single doses [Deg,. but-only two of ‘the ten ‘rats dled,) L E
© < 'Taken Trom Mellon Institute of Industrial- Regearch Eeport ﬂo- R
5.110 for the wonth ended October .31, 1942, dated Hovember 4, 1942 and
signed by Dra. Charlea P. Oarpenter and Gharles B. Shaffer, Induatrial
Fellow. e ‘ .

B, Glucuronates

"An mcotate of "6-12" wag p*epared and fed to two rab“its 8t a dosage of
2 gn./kz. This marksdly increased the totsl gl ucuronic scid content of
the urine for the next 24 hours but it wse tolerated winh 188; deptaasion '
synptoma than a similar dogs of ths parent diol,

mPen albino rats veceived 2 gm./kg. of "6-13" by mouth. Their urine was
pooled in paira and totzl glucuronic acid was deterwinad bu three successive
days, once befors and twice after the dose. The glucuronic acid level on -
the day following the dose was zbout fives timos that on the day before the
dosa, Thus rats excrete in the vrine & glucuronate following a doge of -
"6-12%, We can ses no difference between rats and rabbits in this respect.

"Blood sugar end blood glucuronic acid Lnalyges vore made aimultaneuualy
on four rabbits before end after en oral dose (2 gm. per rabbit) of né-l2n,
The blood was drawn one-hulf hour aftor the dose. Glucuronie seid in
rabbit blood was markedly elaevaied ufter the aose but blood sugur was not
affectad, Blood eugar of fcour rabbiis which have recalved 100 dallv in-
metions of "6-12" at ) ml./kg. wee foond to be normad.

rThree rebbits received en oral dose of "G6-127 wnile dextrose was determined
in their upine for the 24 hours before snd aftor the dose, aud this was
repeatsd the followlng week sdding glucuronate determinations, Gluecurconates
were increused 8 to 10 times by the dose of "6-12" and apparent dextrose wes
increased 2 to 3 times. Ve ars uncertain that the dextrose increase was

real bocause the adsorbent used lo remove glucuronztes from urine before
dextrose determination is not known to remove them completely. (Glucuronates
reduce the ususl resgent emploved to determine sugar in urine so many vworkers,
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II. .Hicrowathology from single doses

“A report on the mieropathology of animals dosed with Repellent "6-12" hsus
been received. Dosage of 10 to 20 ml./kg. by the rubber dem technique on
rabbits indicate no residual duemage of organs when the animals aurvived the
li-day observmtion period. General, marked, cloudy swelling of livers and
kidneys resulted in all animuals dying as a result of the appiications.

*Oral doses of 2,52 end 3,16 ml,/kg. to mzle albino rats produces cloudy
. pwelling of tubules with many containing desguamated degenerated cells,
Livers also showed varying degrees of eloudy swelling, Adrenzl cortex snd
A apleen was normal in all c&aes. o
e 'Exposure of rata and pigs to mists produced by heating ”6-12" to 170°C. affects
"~ 3ivers and kidnays after an B—hour exposurs, produclng the same typs of
pathology as noted above for: ‘orsl doses. However, exposures for 1, 2, and 4
hours produces light ocloudy gwelling with occmsional desguemated =nd de-
generated cells in the tubules of the kidney but no liver pathology.

"Five different lots of "6.12" were used in the tests reported above with no
indication that sny one saemple w8 more or less toxic than another,®
. ~ Taken from Mellon Institute of Industrial Research Special Report
6-40 dated May 3, 1943 and signed by Dr, H, P, Bayth, Jr., Senior Industrial
?9110'0

III. Tosts on Plant Production

®*Our resulis on consecutive shipments of repellsnt T6-12% from the plant are
tabulated belowi :

Initial Mortality smong No. of Hortslity smong ¥o, of
Works Lab. Boiling rats from 2,52 Rats Rabblits from 12.6 XRabbits
Lot No._ __ -~ _Point gg.[kg. orally Tested gﬁ(kg on the gkin Tested

« D-388-25 - 240° 1 10 3 10
- B-33409 #238 5 10 & 10
- 8~33798 #229.5 A 10 6 9
~ 8+34130 240.2 0 10 4 9
- 8-34763 *217 1 10 6 1o}
T 8-35948 *229 2 10 - 9
8 8-36345 241.2 0 10 - -

({(#) Does not meet stundard spescifications for product.)

*Because of the steepness of the dosuge-mortality curvae, we balisve these
results show & substantlally constant internal toxlelty snd skin penstra-
tion. There 1s no correlation between internal toxicity and specifiec gravity
between 0.9396 and 0.9409 or initisl boiling point between 217 and 241,2°C.

We beliave any specificutions selectsd within these itwo ranges will yield

a product of sultably low toxicliy provided no materlzl change in the proceas
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~{d) MResults to dats on Single Skin Applicetions to Rabbits under a

Ru Eber Dam.
Dogsge No. Ho. Mertsiiiy

Materisl ‘ ) gn/keg. dogzed died %

Butyl ®*Carbitol® acetate 20 6. 4 &7

15.8 & FA &7

’ 12.6 6 1 17

o | © T7.95 6 i 17

Bntyl “Cz=rbi.t.cl" &eeta te +‘Uarbit01" 20 6 .. 6 . .100
o @ea) eidse o6 6100

B Butyl “Carbltol" acatate + Pr0P71ene'H"“%:; j: ' - -

- gyeol  (1+1) 20 6 6 100

#GLaHey? Lotion 20 7 6 86

‘ . 15.8 6 5 83

2-Ethvlhexsnediol-l,3 ' 1o 2 8 Y

2.

C.

"= Tuken from Report No. 5-73 for the month ended June 30, 1942 &nd dated

July 2, 1942 snd signed by Dr. H. F. Smyth, Jr., Senior Industrigl Fellow

‘and by Dra, Charles P. Carpenter ené¢ Cherles B. Shaffer, Industrisl Fellows.

Repeated skin sbsorpilon. 4
"Daily inunction of rebbit bellies with 1 ml /xg Jday geve no liver or
kifdney injury, no effect on blood cells, or no blood urea nitrogen.”
_ Taken from Mellon Institute of Industrisl Reseurch aspoclal,
report‘6-60 of July 29, 1943.

Inhalation
*To judge the aafety of tha uge of ethylhexarediol BE & plpsticizer,

six rats were exposed to mist produced by bubbling alr through the metsriel
at 170°C, Pour died in four and one-half hours, one oul of six in one- .
half hour and one in seven end one-half hours. The alst wzs irritating to
the eyes and caused commeal opucity. In the lunga it ecaused comgeslion,
This material is thus irrit-ting when wist or contentrated vapors are in-
haled, but fatal results reguire s longsr exposure than is the cass with
Dibutyl Phthalate, Triethylene Glycol, Di-2wethylhexcate ("Flexol"
Plasticiser 3G0) or Triethylene Glycol Di-2-ethyl Butyrate ("Flexol"
Plesticizer 3GH)." -
(NOTZ1 This extreme test was designed to teet the safety of "6-12" as &
plasticizer - not as a repellent).

- Taken from Mellon Institute of Industrial Research raeport
£-115 for the month ended November 30, 1942 and dated November 30, 1942,
and signed by Dr, Charkes P. Carpenter, Industrial Fsllow,
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B.

1.

Bkxin Abscrption

~ equivelent to present commercisl product)

Single dose
{a) "Tfhe following results for 51ngle skin applicztion of rnbbits _
with rubber daa hava baen obtulned; ) ,

Dosage No. HNo, Hortality

Yaterial . - Ga/kg. dosed disd
42—Ethylhsxanadiol—l 3 E rude Bample} . . 10 7 3" &2. ;

. {fine sample) 6.3 &6 o -9
(Hote: The | Bo—called "fine Sample® is .. , SRR

041 of Citrorella (62% total alcohola) 10-;-.- 60 o
R IR I L 5 é 0 g o
01}, of Pensyroyel camphor and cedar ' SN
mixed (60330110) .- _ . 20 3 2 - er

o 10 3 2 6T
6 0 0

5

-~ Taken from the Mellon Institute of Industrisl Research repoft"5483

for the month ended July 31, 1942, dated August 4, 1942 end slgned by .
Dr. Henry F. 8myth, Jr,, Senior Industrial Fellow, and Gharles P. Garpenter
and Charles B. Shaffer, Industrial Follows, _ o :

(v) msix rabbits recelved a dogsge of 15.8 ml/kg hy 9ingle inunction for

comparison with rubber dam results, At the end of three dsys only
one of the six had died. This mortality from ununction appears. to be
somevhat less than that from the rubber dam spplications,.™

~ Taken from Mellon Institute of Industrial Beseareh Report

No. 5-115 for tha month ended November 30, 1942 and dated Novembsr 30,
1942. This report is slgned by Drs. Charles P. Carpenter and Charles B.
Shaffer, Industrlal Fellows.

{¢) "By single 1nunction on the rabbit belly 15.8 ml. /kg. produced &

mortality of one in ten; 5 dosage of 20 ml/kg. resulied in & mortality
of two out of six animuls, snd 25.2 ml./kg. produced s mortzliiy of one out
of six., These results were obtzined using three different samples of "é6-12"
and indicate that rabblts usu:lly survive doses which produce symptoms such
ag general weakmess and poor coordinstion which slmost &pproaches light

anaesthesis,®
" = Taken from Masllon Institute of Industrial Hesearch Report

for the month ended January 30, 1943, dated February 6, 1943 eod signed by
Dr. Charles P, Carpenter, Industrial Fellow.
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Mellon Institute Toxicological Tests on
2~Ethylhexanediol-1,3 {Inaect Repellent '6—12!1

The tests performed by the Garbida and Carhnn Ghemlc&ls Corporation Industridl
Toxicology Fellowship at the Mellon Institute of Induatrial Research ‘can be
suamarized as followss

I. foxfoity

A, Oral
J. Single oral dose to rata, '
%In apite of all the work we have done with athylhexsnediol, ¥e hava ‘
never adninistered single desé to enough rats to ellow estimation of
the LDsg by the method of probits. Before commercial production, &
range %inding test indicated .the ordl LD50 ‘for rats to be cloge to 2.4
_gas/kg. . Recently, & oomposita of five sarly. commereial batches was
”.,prep&red and. singie doses were adminiatered to 209 nale albing rats as :
8 50% diapersion. The resulting LD50 w5 2.71 gn[kg. (2 52*2.93)

"He used five timas the usual number of rats 8O that the doaage mortality
curve could be inveatigatea more. thoroughly thgn- usual, "Bliss givea . -
theoretical reasons based on the Van't Hoff absorption’ fbrmalae ‘for ex-
pecting & break in the curve.at about’ 30§ mortility, with more ‘animals -
killed et very low dosagas ‘then the rest of the curve indiuatas., This -
would be important for it would lower the safe’ human dose: oonsidarahly
if ths curve broke to give s long tail on.the low mortality eide, “No
evidence for such a hrevk was found with ethylhexansdiol, #lthough one~
third of the animals-used received dosages below that which killed 30%
_of tha ratn._ -
o -~ «Taken fron Mellon Instituts of{Indnatrial Research Progress -
'Report for ‘the month ended May 31, 1944, ond dated June 1,1944. . This re-
port is signed by Dr, Henry F. Smyth, Jr.; Benior. Industrial Fellow, &nd
Drs. Cha 1es P. Carpenter, G. Boyd Shaffer and Walter L. Thomysan.;ff .

2. ‘Repeated oral Qose to rats., i
. A special report summarizes the reaults of ninety—day repeatﬁd oral adv

. ’ministration of 6-12 in the drinking water of rata, The rats recelved -
seoncentrations of 0.4 per cent, 0.2 per cent, 0.1 per cent, 0,05 per cent
77 jand 0,0 per cent of the material in'their drinking water. ."6-12" 4a solu-
“f“hle to the extent of 0.5% in water so no dispersing agent wap noceasary.
/' Groups of eight rats or & total of forty in all were on this regimen.
7 Fertility, weight gains and blood counts were followed. Over the ninety-
‘ day period a dossge of 0,70 g.kg. per day returded growth, while & dosage
! averaging 0.48 g./kz. per day produced nc injury.
. ~ From Hellon Iunstitute
of Industrial Hesearch spacial report No. 7-38 dated Mey 5, 1944 and elgned
by Dr, Henry F. Smyth, Jr., Senior Industrial Fellow, and Drs, Charles P,
Carpenter snd G. Boyd Shaffer. .




~ Qur tests bave been developed in coopsration and consultation -
with opthalmologlstis with speclsl experience with chemical injurles of the
eye and are designed to establish ss accurate & method as possible for .
- comparison of industrial chemical materials with other commonly uged materials
with reference to the potentizl hazards to the eye, ' '

In the case of ethylhexanediol, 0.005 ml. will produce some
necrosis of corneal cells, Thia condition repldly disappears, however,
and unless infection should occur before healing has token place, there
would be no reason to expect any searring following such an applicatlon.
Other maturisls which will produce corneal necrosis in a range batveen £.001
ml. and 0,005 ml, are tincture of green soap, Drene shampoo, Flit repellent,
Packer's pine tar shampoo and such commonly used solvents zs acelone and

methanol, ~ In our report on ethylhexsnediol comparison was made with n-butanol,
which has u reaciion of .the same degres, beécause this was of ourrent interest
to our workers at the plant and in the laboratory. B '
Dbviously if full-strength ethylhexanediol entered the eys it
would cause gtinging and discomfort, just zg would the shempoos mentionead
or tincture of green soap. Not only our tests bub actual experlence in use
indicate the effect is no more serious or far-rsaching than is the uge of
the shampooa. We have not as yet evor heard of any serious injury to the
oye in the uss of such materlals. : Co o

I would like agnin to emphasize definitely the fact that
these tests of the products of Curbide and Carbon Chemicals Corporation
on the cornesa of the rabbit eye are made mccording to a earefully planned
program in consultation with recognized ophthalmologists with experience In
this field; that they are made primarily to establish comparative valuse
from the point of view of irritation or injury to the eye and must be inter
preted in comparison with tests of other materials to give a proper picture
of their significance. 8o interpreted there is no Treason to anticipate any
asrlous herm from accldentally getting ethylhexanediol in the eye in the
course of iis usa as an insect repellent.

Yery truly yours,

A. G. CRANCH, M, D,



&, G. CRANCH, M, D,
30 East 42nd Btrest
New York 17, H. Y.

July 24, 1948

¥r. ¥. F. Reich, J=.
Carbide and Carbon Chemicals Corporation
30 E=zst 42nd Btreet
- Rew York 17, N, X.

' Dear Hr.’ReiEh;

S Thie’ will confirm our conversdtion of today on the effects
of ethvlhexanediol in the eye. OF course &g you zre aware, I am in

charge of the texicological investigation of the products of the Carbide
aad Carbon Chemicsls Corporation and in connection with that work over a
period of years, we have developed u 8efinile program to cover all essen~
tis3 exposures in the manufucture and use of products tesied and have also
eonducted comparative tesis on many other materimls in more common use,

The effect on delleate membranea 1s of course lmportant and auch aciion

is estimated on the basis of tssis made on the cormea of the rabbit eye,

The various materials tested hive besn graded sccording to thelr ablllty

to produce necrosis in the corneul eells of the rabblt eye according to
quantity introducsdé or according to concentration of material applied, The
quantities introduced vary from 0.5 ml, which s the greatest guantity which
can be introduced into the palpebrul sac of the eye, down te 0.001 ml., an
amount 8o small that it waa necessary to make our omn special plpeties for
the introduction of this minute amount. These tests have been mads on pro-
bably &t leaat 200 materials and many of our regulis have beeun checked by
Dr. Kutscher, one of the leading ophthalmologists of Piitsburgh, who hoa
worked in close cooperation with the steff of our laboratery at Mallonm
Inatitute in.this work. The material is introduced into the rabbit eye

in appropriste guantiiy according to the nature of the material, and this
amount varied until the minimum amount which wil)l produce corneal necrosis
is determined, After the material hss been introduced Into the sye, it ls
left for sowe hours. The eys is then [lushed with normal szline solutlon
and fluorescein stain introduced. The cornea is then exumined under a strong
light with magnification, In some doubtful cases, it may be examined under
the 8lit lamp. Any staining is tzken to indicate necrosls of some corneal
sells. This necrosis may be so slight that in a few hours 1t dlsappears and
in many cases eres which may show stain shortly after the introduction of

the material failed to show any necrotic cells after the few hours ellowed
to elapse in meking this test. The presence of necroilc cells doss not by
any means noceusarily lndicate that a permanent scar will remain and unless the
chemical has penetrated Bowman!g membrane, hsaling will occur without any
residusl scar. Many common materisls which one would not suppose would pro-
duce a chemlical burn of ths cormea will show some necrosia of corneal cells
by this test.



A change in ths reactibility of the skin) minor resctiona
are not read exactly the pame, a plus mlnus reaction may bs regarded as
such end ai another applicatlon may be read negativey the compound remains

‘on the skin five days after the first application and two days after the

second, this longer duration may give riss to positive resctions in con-
trast to megotive ones after the ghorter application,

Regarding the primery irritunt action of compound No. 1, the
parcentage is pearcely appreclable. Moreover, all positive reactions were
minor oneg., Under the test conditions of five-dsy end two-day continuous
application to the skin, the evidence of primary irritantisction 1a not sube
stantial. It cani%e regarded as from scarcely appreciable to wmildly
attanuatad '/ '

= _ Very truly yours,

{Signed) Joseph V. Klauder, M.D, -

JVK/kh



L c e ;,f {1 -
o D - ’ ' Dy o 71”07(/4ﬁ‘4&

“ | | “ (Abstract from original, but contuining
T : , - @11 portions of report relating to ethyl-
; _ hexanediol and mixtures thereof,)

 July 6, 1945
Dr. Herman Shelanskl -
Smyth Laboratories
34ith & Chestnut Streets
Philadelphia, Pa.

Dear Dr. Shal&nski:

I herewith repor observations of patch test studias per—
formed wlth the following conpoundali T

" No. 1 Ethylhaxanadiol Lo S

No. 2 - Ethylhexanediol - 20% 1aopropanol (99$ technical)

No. 3 - Ethylhexanediol - 20% ethyl slcohol speclally
denatured No. 40 {3 oz, brucine sulfate, D.125
g&lkvtertiary butyl alechol per 100 gallons.)

The method employed and the interval between applications
are detailed in your report., %The method is the one suggested by Bohwartz,
(#An Outbreak of Dermatitis from New Resin Fabric Finishers®, J1, of the
hmer, Med, Assoc., 115,906-9I1, 1940) to determine if a given subatance

hag_allecgonic properiies. In prior studies employing ‘this method we
obaerVad allargic resctions with some compounds that were studied.

: 'Y observed the skin &t the sites of applicationa of tha
aforemantioned compounds on removal after the first applicatien and on
removal after the aecond application.

It 1is o be noted that mith aompound Ro. 1, there wss a

aiight inecreuxse of positive reactions after second applicaiion compared

“with the first application. I do not regard this increase as evidence

/that the compound exerted an allsrgic resction for the reason that there was no
/ increase in the intensit; of the reaction. Popitive reactions after sacond
{ /applicstions were all minor ones, plus minua and one plus, the same eg ulter first
; appllecation.
7 /

i

/ Regerding the rather slight discrepancy of the percentage of
positiva reactions, after second application compa:ed with the firast, or
conversely, the first compared with the second, I believe one or wore of the
following considerations serve in explunation.
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Ethylbexane Diol Card 1.
CHpOHCH(CoHs ) CHOHCHpCHp CH3

Single Oral Doses

IDsy 6.7 (4.3 to 10.4) ml./Eg, undiluted; 2.71 (2.52 to 2.93) gn./kg. as
in "Tergitol" 7 to rats (Report 19-132; 1956)
One ssmple in various dispersing agents gave LDgy from 2.1

90-Day Dose to Rats (Spec. Rpt. 7-83; 1o4L)

0.48 gm./kg./day no effect, 0.70 retarded growth, reduced appetite
Single Skin Absorption by Rabbits, l-day dam (Spec. Rpt. 7-8; 19Lk)

1Dsg 10.7 to 15.2 ml./kg. R.F.
Ragbi

Concentrated vapors 2 hours killed 0/6, 8 hours 6/6 (Monthly Rpt. 4-30-43)
Mist from 170°C. 2 hours killed 0/6, 8 hours 6/6 (Spec. Rpt. 7-8; 19Lk4)

< ... Tog from Nebulizer
at 70°C. 4,800 ppm 8 hours killed 0/6

(Monthly Rpt. 1=31-L47)
12-15-56 4785

Replaces

"fﬂi Ethylhexane Diol

t inunction 20 ml./kg. killed 2/6, LD5o 25 ml./kg. R.F. (Spec. Rpt. 7-8;
.Single Inhalation by Rats

10%

Ds & to 4.29 gm./kg.r"
(Spec. Report T-Th; 194k and Montly Report’ 1-31-L4T)
Death is accompanied by severe kidney and liver injury (Spec. Rpt. 7-8; 19uk)

-

10kk

3265




|- Ethylhexand Diol : Card 2
0320HCH(02H5)CH0H0H20H20H3

Blochemlstry (Spec. Rpt. 7-8; 1944; Monthly Rpts., 9-30-42, 12-31-42)
No effect on rat excretion of ascorbic acid. Rabbit urine may have mercaptan odor.
Increases blood urea, blood and urine glucuronates.

Primary Irritation, Rebbit Belly Vesicant Test (Spec. Rpt. 7-8; 1944) "
- Grade 1. Undiluted sample gave no irritation
Primary Irritation, Rabbit Belly 4~Hour Test (Monthly Rpt. 2-29-47 summarizes all)y e

_ Various batches Grades A of B (Scores 1 to 10)
Prlmary Irritation, Human Skin
12 subjects on face 4 times a day for 5 days gave mild irritation on 9, papules
on 3. (Monthly Rpt. 11-30-42)
20 subjects on arms.at 0.01 ml./sq. c¢m. for 4 hours gave no reactlon
(Monthly Bpt. 11-30-46)
Eye Injury from Fluid to Rabbits (Spec. Ept. 9-11; 1946)
Grade:5.» 0.02 ml, severe, (0.005 ml. minor injury
Sensitization of G. Pig skin (Spec. Ept. 8-83; 1945)
 None of 12 pigs were sensitized
Sensitization of Human Skin, Patch Test

. Undiluted on 23 subjects gave 4% definite sensitization as erythema (Monthly Rpt.

12-3142)
Undiluted on 200 subjects gave 1% sensitization (Phila. consultant 1945)
9-1-53 | , | 3286

(Peplaces B-1004}

Ethylhexane Diol Card 2




. Ethylhexane Diol Card 3
~ CBy0HCH(Colls) CHOHCH,CROH;

150—Day Inunction on Rabbits (Spec. Rpt. 6-60; 1943)
i .1 gm./kg./day gave transient light desquamation but no liver or kidney injury
Repellent Stick formulations with sodium stearate were little more irritating than diol .
alone (Rpt. 16-102; 1953). Philadelphia consultant Jan. 7, 1954 reported no primary -
irritation, sen51t12atlon nor fatiguing in repeated insult patch test on 25 males °
and 25 females.

4 90-Day Oral Doses to Dogs (Rpt. 17-37; 1954)

. “ . M
No effect on 3 dogs from 0.1 or 0.5 gm./kg./day

3—15 _54» »ng()

{Replaces 4139)

|
-’ Ethylhexane Diol Card 3

e D . - '
SR R e - - e *




i Ethylhexane Diol Aerosol Bomb
= 110 or 20% 6-12 in Freon 11 and 12 gave severe but not extreme rabbit corneal injury at 6°
or 12 inches. A Wulf insecticidal bomb caused no injury. The aerosol spray was choking
- {to humans regardless of presence of ethanol or iscpropancl but isopropyl myristate
reduced the sensation. An allethrin aerosol was not choking. (Monthly Rpt. 9-30-53)
- |10-15-53 4021
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TOXICITY REPORT — E. X. CO. - LABORATORY OF INDUSTRIAL MEDICIKE

Gpte DI
Chemioal: 2esthylel,3=haxanadicl 2
SKIN ABSORPTION AND IRRITATION
Animals® Approx. Time of Wt
Chemical  Formula ¥o. and |Route | Dose Bange | 1050 Symptoms Death | h2E°
Species ce/kg cc/keg 2 wks
Undiluted 3 &P cuff | 5.0-20.0 23,0 | 8light edewa and erythessa. -3T
Eschers, smell necrotic aress, sparse
hair and desquamation at 1 week. - +33
Light searring and sparee dailr at 2 Wkl; +T3
4% in 3A alechol 3 GP cuff |[5.0-20.0 »20.0 |Siight edorm and #1 erythema, some
of 2 crythems witl necrosis slong 1/2 +3
botton of paitch.
Eachers, sose Decrosis and desquematios -~ +92
at 1 veek.
Searring at periphery &t 2 weeks, +78
40% in 40P alebbol (34) 3 GP curt 5,020, 0 >20.0 Might to moderste edems, wp to 3
+ 20% B0 erythems or hemorrhegic with vesiclss,
some are necrotic, some necrosis at . +}2
Eachers, desquametion and light
et top and bottom of patch &t 1 veek. - +33
N Scattered scarring 8t peripbery st
2 wecks. +100
=621 Yol
* G, P. - Guinea Pig, M - Mouse, A - Acetone, D - Dioxane, GO - Corn oil, O -~ Olive oil
R - Rat, RB - Babbit

P.@G. - Propylere glycol

MAY 1 8 964

*D J2907



TOXICITY REPORT — E. K. CO. -~ LABORATORY OF INDUSTRIAL MEDICINE

Chegical: 2eethyl-l,3~hexspediol
SXIN ABSORPTION AND IRRITATION

Animals¥* Approx. Time of Wt.
Chemical Formila No. and |Route Dose Range LDgo Symptoms Death Change
Species ce/kg cefke 2 wks
Und{iuted ce maff:l 5.0=20.0 >20.0 [ 8light edemn and orytbema, +55
beck | Desquasmtion at 1 week. 14 dsye
Animals Okay at £ weeks. +10
40% in 34 alcohol 3 6P {ouff-on| 5.0=-20.0 >20.0 [8light cdems and up to 2 erytbema. +95
abradod
vack Blight Gesquemation, sperse heir and
spotty 1 erythema at 1 week. - =49
Sparse hajy and slight desquamstion at
2 weeks. +29
hoﬁmwﬁaanmz 3G culf=0n] 5.0-20.0 »20.0 |Slight edepm and up to 1 erythamm, +69
*20% abradsd|
- vack Desquanation and slight exythema at
1 week, 9 dsys
Slight desguuweation and slight erythens -23
at 2 veeks.
62-621 holiubly

* G.P. - Guinea Pig, M - Mouse,

A - Acetone, D - Dioxane, CO0 - Corn oil, 0 - Olive oil
R - Rat, RB - Rabbit

P.G, - Propylene glycol

Ty Y. T Tat]
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SOUTH MOUNTAIN
LABORATORIES - INC.

16659

YVALLEY g‘EREEf o MAPLEWOOD, NEW JERSEY @ [CODE 20t} 761-8676

SUBMITPED TO: .

PROJECT NUMBER:

-MATERTAL: 3
TEST:
OBJECT OF TEST:

METHOD OF TEST:

ol g

July 24, 1967

Union Carbon and Carbide Corp. -
Consunmer Products rﬁv151on '
270 Park Avenue :
New York, New York 10017
672264~1 o
6+12 Brand Inséct Repellent Foam

Human Skin Sensitization

© To determine the possibility

of the 6+12 Brand Insect Repellent
Foam producing cutaneous sensitiza-
tion upon repeated =pplicatlon to
human skin. .

The Sensitization Technique in
Man as described in "Appraisal
of the Safety of Chemicals in
Foods, Irugs, and Cosmetics,".
by J. H. Dralze, published by
the Fditorlal Committee of the .
Asscllation of Food and Drug
Officizls of the United States.



Unilon Carbon and Carbide Corp. SOUﬂi}dOUNLMN LABORATORIES, INC.

S July 24, 1967

PROCEDURE:

RESULTS:

Page 2

The test involved the application of the

6+12 Brand Insect Repellent Foam to two
hundred human subjects. A patch with an
occlusive backing was completely saturated
with the foam on each treatment day. The

patch was applied to the arm of each subject,

always at the same location, until a totsl
of ten applications were made on alternate

‘days. The patch was permitted to remain a
full 24 hours, after which it was removed

and 'a reading of the reaction was recorded.

'Afchallenge dose was applied for a 24-hour

period to the original treatment area
fourteen days after the tenth exposure.

The retest dose was similar to any one of

the applications of the original ten
exposures. Tnhne rezction after the 24-hour
period was recorded. This area was inspected

~also at 48, 72, and 96 hours following the
_ rete5u dose.

The two hundred 1ndividuals Who participated

in the test were divided equally between

rale and female. Thelr ages ranged from 7

to 64 years of age, with approximately 75

per cent between the ages of 18 to 45 years.

The results of the tests are in the accompanying
table. %

None of the subjects tested developed any
reaction to the ten consecutive alternaue

day treatments or the challenge dose., ' The
condltions under which the 6+12 Brand Insect .
Hepellant Foam was tested indicate that 1t is
non-seusitizing in the human,

. This test was carried out under the supervision

of the Laboratory Director and the Medical
Consultant to the laboratory, Dr. Irving
Innerfield, I’IQDO .

Very.truly.yours,

SOUTH MNOUNWTATN LABORATORIES, INC.
C. gz' ;g?"é&gwa

Ce N, Mangi

Director
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6+12 Brand Insect Repellent Foan
Union Carbon and Carbide Corp.

672264-1
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HUMAN SKIN SENSITIZATION STUDY - RESPONSE
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6722642
6+12 Rrand Insect Repellent Foam
Photosgsensitization - Human

To determine the possibility of

6+12 Brand Insect Hepellent Foam
causing cutaneous.photosensitization
following the repeated toplcal
application of the product.

Fifty subjects used in the Human
Skin Sensitizatlon Study were
exposed to ultraviolet light,
twenty-four hours after the tenth

- sensitizing dose was read.



Unlon Carbon and Carbide Coxp. SOUH%IMOUNLMN LABORATORIES, INC.
July 24, 1967 _

PROCEDURE:

. RESULTS:

COHNCLUSION:

to the human.

Page 2

Twenty-four hours a;tﬂr the tenth sensitizing
dose was given to 50 subjects, they were
subjected to irradiation from an ultraviolet
sunlamp. Conditions were predetermined to

glve the proper suberythemzl dose to the
subjects. Each subject was exposed for 3
minutes at a2 distance of 6 inches from the lamp.

The irradiated areas were observed at intervals
up to forty-sight hours after exposure. NO
photosengitization was seen in any of the
subjectse.

On the basis of the results obtained,

6«12 Brand Insect Repellent Foam may be
regarded as belng NOnnphotosensitlzin@

Very truly yours, _ _
SOUTﬂ mOUNﬂAIN LABORATOQ_ED, TNC,

P oot

C. N. Mangieri
Director
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