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Office of Toxic Substances

U. S. Environmental Protection Agency
401 M Street, SW

‘Washington, DC 20460

- Attention: Section 8(e) Coordinator
Dear Sir:
Re: B8ERQ 1286-0648

This is a follow-up to an 8(e) submission (8EHQ 1286-0648)
Ethyl Corpcration made in December 1986. Pursuant to the
Agency's letter dated January 16, 1987, Ethyl Corporation is
submitting the enclosed 28-day Oral Toxicity/Reversibility Study
in Rats. Preliminary results of this 28~-day study was
communicated to the Agency in a May 20, 1988 letter.

For your information, a two-year oral feeding study is now
in progress. A copy of this study will be made available to the

~"Agency upon completion.
If you have any questions, please call me at {504) 388-7650.
Sincerely,

o o

Louise L. Wen, Ph.D.
Regulatory Affairs Associate
LIW:ab
Enclosure




WAVERLY, PENNSYLVANIA 18471

PHARMAKON RESEARCH INTERNATIONAL, INC.

PHONE
(717) 586-2411
FAX

_ (717} 586-3450

Repeated Dose Oral Toxicity/Reversibility
Studvy in Rats - 28 Day

PH 436-ET-001-87

diethyl toluene diamine
(DETDA)

APPENDIX I
RAW DATA

CONTAINS NO CBI




PHARMAKON RESEARCH INTERNATIONAL, INC.
_ WAVERLY, PENNSYLVANIA 18471

PHONE
(717) 586-2411

FAX
(717) 586 -3450

Repeated Dose Oral Toxicity/Reversibility
Study in Rats - 28 Day

PH 436~ET-001-87

diethyl toluene diamine
(DETDA)

APPENDIX I
RAW DATA




LA

IGE ,

IN R
DATA

EAT
MaL

F_,
.i
E X

NDIVIDUAL AN

I

was start

O

]
ol

[t ]

DAY




ﬂﬂﬂﬂﬁﬁUﬂmﬁéiéﬁﬁCH INTERNATIONAL, INC.
REFEATED DOSE DRAL TDXfREVERbIEILI Y
STUDY NUMBER: PHAZE-ET-001-87
TEST ARTICLE: DIETHYL TOLUENE DIANth
SPONSOR: ETHYL CORP., BATON ROUGE, LA

B -INDIVIDUAL - ANIMAL DATA

STUDY: -ﬁ;-l:-ETUl GROUF; CONTROL
: BOSE: O (ppwd

BTy Fal PRIV 0SAE SESERVATION:
FEEDER QPR WATER  WTER  OPR (pem)  OPR T  06S SV LOC OVR TIE  0BS SV LG OFR 1%
(6) 6 (&

M v

@
;0%
03

O

?Fiiﬁﬁﬁﬁi

=

L N A
L A ¥
LI R S R |

558

was started on date: O5-
L"‘A l\'}# L'SE
30 18 e -
28 187 &5k -
Fe! | 194 66E -
% N ese
%7 18 &6
XiH)| HEU =
Eﬁ 150 66B
a3 166 &6k
298 1989 %&
290 202
82 b
21 18
b 184 gab
256 173 &k

DAY 4 was started on date: 05~;

#,

o
248

o
223
21
2
a1
2%
20
A5
2%
R
a5

A%
&3

&

lll'rd
[
]
w0
~

[ ]

L EERAEEE

L

-

%@%%ﬁ%%%%%%ﬁ%
G4FRELEE
&&%ﬁﬁ%-

-,

A
D bt b b b
o L2 b b

BERRE

@22
RS
88 a2

ﬁﬁ%’ﬁﬁ@

SRERET SOWTHNIER,
‘Rt| \} \;\.“! “‘~\L &




:1

'H_INTERNA
ORAL TOX/REVER

SEARC

Jdate

[

I

! -
i <
@]
d
g
2
]
[4
(o] A
od
4
o]
(]
>
[
o)
2
™

EFEATED
on

PHARMAKON RE

EEE
started on
started

wWas

R V) el . Seowd ST AN wmE ey
2 et - ik ¥ % Wt gt ol el
. h ; e




- PFHARMAKON RESEAQARCH INTERNATIONAL , INC.
: REPEATED DOSE GRAL TOX/REVERSIBILITY
ETUDY  ™MEER: FHAZE~ET~GQ1 =27
TEST ART;CLE: DIETHYL TiLUENE DIAMINE
SPGNSOR ETHYL CORPF. » BATON ROUGE, LA

e INDIVIDUAL ANIMAL DATA

STUDY: 436ETOL GROUP:  CONTROL SEX: MALE
: - - BOsSED O (ppmd

T AL BeTY 005G DESERVATIONS: )
WG R PR FEEDER (PR WTER WTER PR Gew) OPRTIE OBS SV L O TINE  0BS S LOC ORR Firs
SRR { ) B 1 & E -

250 197 68
295 173 &8
N8 169 &5R
270 198 &
28 1% 63k
27 1% 558
318 136 o8
X0 174 @68
297 HH
20 192 &5
2 164 58

.
Al

CERBEBELT

554

o T

&1
“l
RBEBRASEERERS

¥ w27
R R R

G A S A —ag e

Dy g
&%

7

was started on date: Q05-27-27

558
e
ey

L]
K

40 05
Lo G

oy i

,,‘,.,,.‘_,.N
AT A

ol L
. .

-,
Z
e Po dn B gm

b o




M

v
H
i

5.-;??

&S Ae
S SV L

R

08040

£

L

s
L7

[t
frioad

G,

[}

N R

-

—
b4

AT
-:I_g_

ANMIMAL DATA

3
—
()5_

IVIDUA
date
dat

a
i
pu
W
-
>
T
Tl
I

IND
on
an

.
.

R
N—Tmi

Ay
k4

ON
was started
stavr

DAY 11 was

oAl JUTR I Y I 1 - ; A L A Ny Y r B [l el 4TV wg
bl I : : VAT M e s oy AR A A
- - P W




- PHARMAKON RESEARCH INTERNATIONAL, INC.

REPEATED DOSE JRAL TIX/REVERSIEILITY
- STUDY NUMBER: FHAZE-ET-GO1-57
TEST ARTICLE: DIETHYL TOLUENE DIAMINE

SPONSOR: -ETHYL CORF ., PATON ROUGE, LA

- T INDIVIDUAL AN IMNL DaTa

STURY: 436ETOL GROUP: CONTROL SEX: MALE

o

L

COOZET O (ppm?

B RUL PN oosAE QESERVAT]

M VEIGHT PR FEEDER FEEUER OPR WTER WTER  OPR (pea) . OPR TR 0BS &V LOC OPR THE

. L

. 1

OBS SV LOC PR TiME

LN I B O A l:I.l'

D
-
-
-
o
-
-
-

)
-
-
-
-
-
-
-

A Y

1

"

-
-
-

Y

98
PER
asa
&

B
0
Ty
O H

*72
&int

ST (-} J (- I

.

ATTTETTTY:
3882

ey e gy g
f

]
iy GIy
o gl

was started on date:!: O8-01-27

-

[ ]
tr L84 o

I
l
-]

2

AR EE
RRERR .

Oy g e,
73
o+
't

BEBER T

P

GG

L e e T T B T R
LA A

el

T MDA W R S ae e

HEGRBELEE

o]

started on date: 06—-Q2-g7
i 6@ - P -

&

RS OmY AWt TN
IREPNT Uiy




PHQSHAKDN EtQtﬁRCH ﬂNgtﬁﬁéglnNﬁL INC
. T, Hk g 43 t:ILI !
sk *T—v01-ﬁj
- \ ,;: "«'t i—.‘r igﬁﬂjy
. o

» BATON ROUGE, LA

e ———

INDIVIDUAL ANIMAL DATA

e £y

o0 ¥

£

i
M
ad
&l
41
41
s At
41
4!
47
@

A
Rl

!

gah
568

-
i

..ﬁ
o
37 S

- - a4
=1
&

=

. ar

L I Y
Clewd [t [
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WAVERLY, PENNSYLVANIA 18471

PHONE
{717} 586-2411

FAX
{7171 586 -3450

000/32
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Repeated Dose Oral Toxicity/Reversibility Study in Rats - 28 Cay

PH 436-ET-001~87
Diethyl toluene diamine (DETDA)

SUMMARY

The test articles, diethyl tcluene diamine (DETDA), Lot #2-87 &and E.i
544, Drum 6131, were incorporated into standard certified commcrcial
laboratory rat diet and fed ad libitum to seven groups of Sprague Dawley rats
(3 treatment groups pe: test article) seven days per week for a period of 14
or 28 days. Each of the seven dose groups, containing fifteen males and
fifteen females per group, were fed the diet mixture at dose levels of 0
(control) ppm, 50 (low) ppm , 125 (mid) PPm  or 320 (high) ppm of each DETDA
material. At the end of the 14 and 28 day treatment intervals, five randomly
selected rats per sex per treatment group were necropsied. The remaining rats
received untreated control diet for 28 additional days and served as the
recovery/reversibility group.

There were no pharmacotoxic signs exhibited by the _emales in any
treatment group during the study. The majority of the high dose DETDA Run 544
treated males exhibited several pharmacotoxic signs., The a2rset of the
majority of these observations occurred on Day 33 and continued or*il study
termination. These observations incl .ded decreased activity, abnormal stance,
abnormal gait, poor grooming, decreased body tone, pilcerection and excessive
defecaticn and scab formation. None of the rats died on test,

Statistically significant reductions in the group mean male body weights
were observed in the high dose DETDA treated groups during the majority of
evaluated intervals, when compared to the controls. In the period following
DETDA treatment (Days 28-56), the high dose male Run 544 grcup continued %o
lose weight, while animals treated with Lot 2~87 at the same dJdose gained
weight. Female tody weights were significantly reduced in both high dose
DEIDA groups at turee intervals during the study, when compared to +-
controle.,

Comparisons cf the male and female group mean body weights by aos
groups between DEIDA materials indicated a sigrificant lower 320 prm Run "
value male weights versus the Lot 2-87 group during Days 4%-through 56. No
significant differences were noted for the females.

The daily body weight gains were significantly reduced at several
intervals for ite male:r in both the Run 544 and Lot 2-87 treatment groups at
each level. whan compared to the controls. Female body weight gains were less
severly af{fected however, significance was indicated when compared to the
controls.,

Statis*ically significant differences were alsc noted when the daily
gains of the different DETDA treatment groups were compared. Trend-related
significant differences were observed for the high dose  males., a
sigrificantly lower value was noted for the male high dose Run 544 group on
Day 56, when compared to the Lot 2-87 treated rats. The total mean daily gain
was also significantly reduced in the high dose Run 544 group. There were no
such trend-related differences cbserved for the females.

The daily food consumption for the males was significas
both high dQuse DETDA groups at several time periods,. when
controls,

There were no significant differences note
males or fem:les when droups treated with th
compared to each other by dose ievel.




Summary Continued

Ccular examinaticns were performed on all animals prior to the scheduled
sacrifices. Iesions ncved at 14 and 28 days of DETDA treatment were
considered iuconsequential of either the Lot 2-87 or Run 544, Drum 6131. The
pretermination ocular examinacion was performed on Day 56 of the study. Two
high dose Run 544 male rats exhibited multifocal anterior cataracts. These
les

icns suggest a possible ocular toxicologic effect of the test compound.

The majority of necropsy observations recorded at either the 14 or 28
erim sacrifices were non-specific in nature. These observations included
g mandibular lymph nodes, scabs on the skin, lung and 1liver
iti enlarged mesenteric nodes, kidneys exhibiting cortical cyst or

areas, parovarian uterine cysts, slight uterine hydrometre and

the Iip of the heart. Observations recorded at the terminal

} included similar observations of the luigs, livers and
addition, changes which wave specific to the high dose Run 544
vded reduced adipose tissue, rough hair coat, small sal.vary
pleens, poorly visible, dark and small pancreata, small testes,
tcles, epidedymides, prostrate ard gastrointestinal tract Lesions
re were no similar DETDA related changes noted at necropsy for the females.

There were no statistically significant Adifferences cbserved in the
absolute male or female organ weights at the Day 14 or Day 28 necropsy. At
the Day 56 terminal necropsy, the high aose Aun 544 male body weights, liver
and testes weights were significantly reduced, when compared to the control
greip.  Ne significant differences were noted for the females at Day 56,

Comparisons by dosage group between the DETDA materials indicated the
high dose male body weights, absolute liver and teste  weights in the Run 544
group were significantly lower than the ot 2-87 group at the terminal (Day
5€) necrecpsv.

A statistically significant increase in the high dose male 2-87 relative
brain and testes *c bodv weights was observec at the Day 14 necropsy, when
compared to the contrels. The mid dose Run 544 male reiative testes weights
were also significantly larger. There were no significant organ weight
changes noted for the females, when the dosage groups were compared to the
ccntrols at the Day 14 interim sacrifice. The male relative 1liver weights
were significantly larger in both high dose DETDA treated Jroups at the Day 28
necrepsy.  Significant increases were noted i: both high dose DETDA treated
temale relative kidney weights. In addition, the female high dose Run 544
brain and 1liver weights were significantiy larger, when compared to the
contrel greougp,

There were no significant differences observed for either the male or
female relative crgan to body weights, when compariscns were made betw:en the
different DETDA materials by decse level at the Day 14 or Day -<¢ interim
sacrifice, .
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Summary Centinued

No statistically significant differences were observed for either the
male or femsle relative organ to brain weights at the Day 14 or Day 28 interim
sacrifices when compared to the control group. At the Day 56 necropsy, the
percent liver to brain wejght was significantly reduced in the high dose Run
544 treated males.

There were no significant differences noted for the relative organ to
brain weights, when the different DETDA materials were compared by treatment
level to each other at any of the scheduled sacrifices.

Evaluation of the blood chemistry parameters revealed several significant
differences between controls and DETDA treatment groups of the same dose at
each scheduled sacrifice. The majority of the significant differences were
noted in the Run 544 mid and high dose male and female dosage groups at the
Day 28 interim sacrifice and the Day 56 terminal sacrifice. There were
however, signifitant differences between controls and low dose DETDA groups at
each sacrifice.

Hematological evaluations indicated the low dose Lot 2-87 male platelet
counts were significantly lower than the controls at the Day 14 interim
necropsy. At Day 28, significant hematoiogical differences from controls were
high dose male and mid dose female platelet counts.

Compariscns of DETDA materials at the Day 28 interim sacrifices indicaied
the platelet counts for each Run 544 DETDA treated female were significantly
larger tuan the Lot 2-87 females.

At the terminal necropsy (Day 56), the high dose Run %544 males e hibited
a significant increase in hemcglobin and decrease in leucocyte and platelet
counts, comparing ccntrols alone.

When comparisons wc+~= made between DETDA formulations, the hemogleobu
values were significantly larger and the leucocyte counts smaller in the high
dose Run 544 males.

Histopathological evaluation of the tissues from the rats exposed to
DETDA 2-87 and DETDA Run 544 Drum 6131 for twenty-eight days resulted in
compound-related degenerative acinar chanaes in the pancreas at lavels of 12%
ppm and 320 ppm in males and 320 ppm in females. A similar pancreatic acinar
degeneration was not present at the 50 ppm desage for either compound. Male
rats were more severely affected and At an earlier time than the female rats.
The pancreatic effects of DETDA 2-87 almost recovered by the end of the 28
day recovery period. Huwever, the changes in the males exposed degeneration
of the islet cells of the pancreas and secondary changes of cachexia and
diabetes.

Based upon the results of the Repeated Dose Oral Toxicity/Reversibility
Study in Rats with diethyl toluene diamine {(DETDA), Lot 2-87 appears to have
exerted an effect, which was 1less toxic, than the Run %44, Drum €13
preparation after exposure for 2f consecutive days.
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Repeated x X1 7/Reversibility Study in Rats - 28 Day
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PH 436-ET-0G01-87

Ethyl Corporation
431 Florid

ida
Baton Rouge, LA 70801

Pharmakcn Research International, Inc.
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are the palatability and toxicity of two
1 preparations of di ‘1 toluene i
intc ¢ I certified
ad libitum for a
14 or 28 days and al af 28 days of
cn a standard diet.

or owns the study.
and reports are the

Marecia Hardy, D.V.M., Ph.D., Ethyl Corporation

Gary G. Bolus, B.A., LAT, Pharmakon Research
International, Inc.

Study
Cphthalmolegist: Thomas J. Kern, D.V.M., DACVC, Cornell University

Larry Ackerman, V.M.D., Ph.D., Experimental Pathology
Laboratories

Dennis J. Margitich, B.S., RIAT, Victor T. Mallory,
B.S., RLAT, Karen H. Lantzsch, RLAT, Gary G. Bolus,
B.A., LAT and Susan V. Mecca, B.S., LAT, Patricia
Giglio, B.S., Nira Madison and Susan Ayers

Douglas B. Hay, Ph.D. and Leslie Pinnell, M.S.
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Records
Maintained:

Notebook
Reference:

Statistical
Analysis:

Computer Analysis:

Raw Data:

Archive ketention:

00073°

792, Chapter 1 of Title 40, Code of Federal
Regulations}, as well as the Organisation for Economic
Co-operation and Development (OECD) Guidelines for
Testing Chemicals, ISBN 92-64-12221~4, adopted by the
council at its 535th meeting on 12 May, 1981.

All raw data, final reports, documentation,
protocol and amendments are maintained in the
Pharmakon Research Archives.

Body weights (initial, twice weekly and final)
Food consumption, twice weekly

Animal Health Certificate (Purchase Order)
Schedule of events

Water and food analysis

Feed Lot Number

Formalin Lot No. and Supplier

Temperature and humidity recordings

Test article preparation

Samples of test article

Identification sample of ear markings
Pharmacological and toxicological signs
Necropsy findings

Organ Weights

Hematology reports

Ophthalmologic findings

Clinical biochemistry reports
Histopathological reports

Notebook #1158, 1158A, 1158B, 1158C

Evaluation of equality of means was made by the cne
way analysis of variance using the F distribution to
assess significance. If significant differences among
the means were indicated. Dunnctt's tect was used o
determine significant dlffere“‘es from control means.
Tukey's test was used to determine significant
differences between the DEIDA lots at the same dosc

levels.

All raw data were summarized and statistically
evaluated using LARCAT modules designed by Inncovative
Programming Associates, Inc., One Airport Place,
Princeton, NJ 08540 or SYSTAT, a PC hased statistical
package designed by SYSTAT, Inc., Evansion, IL  €020%.

Standard Pharmakon Research
Computer generated pharmakon
All raw data

All raw Jdata, samples
and thr final report wi
Pharmaxon Research Arch
blocks and slides will
Pathology Laborator.es,
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Repeated Dose Oral Toxicity/Reversibility Study in Rats
PH 436~ET-001-87

March 27, 1986

Standard precautions

diethyl toluene diamine {DETDA) liguid

2-87

2 galloens

January 30, 1987

Standard precautions

Preparation of the test article for administration to
the rats cencisted of incorporating the test article
‘n the diet utiliziag a liquid-solids blender,
(Twin-Shell Intensifier Blender, Patterson-Kelly
Company, East Stroudsburg, Pennsylvania) according to
the Standard Operating Procedure PH~036A on file at
Pharmakon Research International, Inc.

Samples of diet mixtures (apprgximately 200 grams
each) were placed into Nalgene jars for shipment to
the analytical chemistry laboratory at Ethyl
Corporation, 80(0Q GSRI Avenue, Baton Rouge, Louisiana,
70220. The container was labeled with the following
information:

Study numberx
sampling
of compound in the feed
cr code for test article




Homogeneitx:

Stability in Diet:

Stability Under
Test Conditions:

Authenticity and

3 _Purity of

Test Article:

Stability of Test
Article under
Conditions

of Storage:

Test Article/
Diet Mixtures
Verification:

{Source) :

Sex:

Age at

Initiation:

No. on Study:

740

Tests were conducted by the sponscr prior to
initiation of the study to verify the homogeneity of
the test article mixture in the feed. A total of
three samples per mixing level (top left, top right
and bottom), 18 samples for six dose levels, were
collected and submitted to the sponsor each time the
diet was prepared. Untreated samples were submitted
for purposes of comparison.

The stability in the diet was determined previously by
the sponsor to be 43 days.

The stability under test conditions was determined by
the sponsor to be 4 days. The diet was renewed twice
a week.

The purity, identity, strength and stability of the
test articles are the respensibility of the sronsor.
There was no apparent change in the physicali state
of the test articles during adminis*.atior.

vamples of the test articles were sent to the sDonsor
on Day O {May 19, 1987) and October 26, 1987 t.
determine stability under storage corditions {ander
Nitrogen at room temperature).

Samples of the test article/diet mixtares and
untreated diet were submitted to the Sponsor on May 5,
May 6, May 18 and May 20, 1987 for analvsis of test
article concentration in diet mixtur:s. The rasuits
of these analyses are attached on Appendix III.

TEST SYSTEM

Sprague Dawley

Charles River laboratories, Wilmington, Massachusetts

Male and female

Forty-eight (48) days old

Two hundred and t
fermales' .
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Method and Treatment groups were housed by vertical CQ}9074]
Justification feor positioning. Randomization was carried out by use of

Randomization: a random number table. Before technical initiation
all rats were weighed, ranked according to
body weight and assigned to treatment groups using a
takble of random numbers so that each treatment group
would have a similar distribution according to body
weight. An Analysis of Variance was performed to
insure that no statistical significance was present
Letween groups.

The rats were acclimated twelve days. During this
conditioning period, the rats were weighed and
observed for any pharmacctoxic signs of disease or
inadequate weight gain.

Individual cages were marked with a rat number. Rats
: were individually identified by ear tags Gey Band).
The first cage card for each group and sex cortained a

legend of compound and dose level as well as rat

number.
HUSBANDRY
Research Facility U.S5.D.A. Registration No. 23-107 under the Animal
Registration: Welfare Act 74: SC 2131 et seqg.
Animal Rooms: Separate isclation by test system.

Light cycle -~ 1I hours Light, 12 hours dark.
Temperature/Humidity - Every attempt was made to
maintain a temperature of I22°C + 3°C and a humidicy of
30 to 70%.

Housing: Rats were housed individually in : Lo
wire mesh cages. Size in accordance with the "Guide
for the Care and Use of Laboratory Animals" of the
Institute of Laboratory Resources, National Research

Sanitization: Waste material was removed two times a week. Cages

and feeders were sanitized every two weeks.

. e R )
Purina Certified Rodent Meal , ad libitum. Feeders
were designed to reduce so.ling, bridging, and
scattering.

ed

tap

w

ad libitum. Water i
periodic intervals
Cp—> o g Frocedure PH-018.

monyt Pre contaminan

-

acco: - Q0 Landa




Clinical

Laboratorx

Studies:

Hematology:

Clinical

Biochemistry:

Ophthalmolegic:

onset, degree and duration. Cageside observations
included, but were not limited to, changes in skin and
fur, eyes and mucous membranes, and also respiratory,
circulatory, autonomic and central nervous system,
somatomotor activity and behavior patterns. Mortality
checks were made daily and recorded. Twice weekly
measurements were made of food consumption, the diet
was replenished with fresh freezer stored diet, and
the animals were weighed.

CLINICAL EXAMINATIONS

Blood was drawn by percutaneous cardiccentesis.

All animals were fasted overnight prio: to the time
of sacrifice. The following determinations were made
on ten rats (5/sex) prior to initiation. 1In addition,
the following hematology and clinical chemistry
parameters were made on all animals sacrificed
approximately 24 hours after 14, 28 and 56 days.

Hemoglobin

Hematocrit

Erythrocyte count

Total and differential leucocyte counts
Platelet count

Calcium

Phosphorus

Chloride

Sodium

Potassium

Fasting Glucose

Serum alanine aminoctransferase
Serum aspartate aminotransferase
Serum amylase

Serum lipase

Gamma glutamyl transpeptidase
Urea nitrogen

Albumen

Blcod creatinine

Total bilirubin

Cphthalmelogical examinations using an ophthalmo:
were made prior teo the administration of the te
substance on Days 14 and 28 of treatment and at
end of recovery {Day 36} on ail animals.
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PH 436-ET-001-87

Gross Nec

0007453

PATHOLOGY

All animals were subjected to necropsy, which included
examination of the external surface of the body, all
orifi

cavities and their contents. The following organs
were weighed:

gonads
glands brain

The following organs and tissues from the animals
sacrificed after 14 and 28 days of treatment and after
the 28 day recovery period were preserved in a

table lium £ future histopathological
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Pancreas

Gonads

Tterus

Accessory genital organs (epididymis, prostate,
and, if present, seminal vegicles)

Aorta

Skin

Esophagus

Nasal turbinates

Stomach

Ducdenum
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Peripheral nerve

Eyes

Femur-including articular surface

Spinal cord at three levels - cervical, midthoracic
and lumbar

Exorbital lachrymal glands

Histopathology: A full histopathologic evaluation of the following
organs and tissues were performed in all control and
320 ppm dosed animals sacrificed approximately 24
hours after 14 and 28 days of treatment and after the
2B day recovery period.

All gross lesions

Lungs

Liver

Adrenal glands

Kidneys

Gonads

Salivary gland

Eyes

Pancreas

Spleen

Mesenteric lymph node
Thymus

Sternum with bone marrow
Adipose tissue depositicn {whenever tossible}

In addition, the sternum with bone marrow, eves,
kidney, liver, mesenteric lymph node, pancreas,
salivary gland, spleen, thymus, gross lesions and
adipose tissue depositicn was evaluated in low and mid
dose groups.

RESULTS

Body Weights: The group mean body weight data are presented
Table 1. Individual body weight data are att
Aprendix I.
the mean male body weights were observed
dose {320 ppm) group on study Davs 7
Lot 2-87 treated rats and Days 7,
in the Run 544 treated rats, when
controlis.

mid dose
Days 7 an in the Run 34
recovery
28-56},
ght,
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The mean male body weights of the RuL. 544, Drum 6131,
320 ppm group were significantly lcower when comparcd
to the Lot 2~87 group on Days 42 wv...ugh 36
(termination).

Female body weights were significantl; reduced in both
high dose DETDA groups on Day 14, mid .>:¢- on Day 24
and high dose on Day 42 in the Lot 2-t: groups, when
compared to the controls.

No significant differences were noted “. - the females,
when the different test formulations w. . compared to
each other by dose level.

Dail; Body Weight The summary of the daily group mean boly weight gains

Gains: are set forth in Table 2. The ind'vidu=l data are
attached in Appendix I. The daily body weight gains
were significantly reduced in the mesn %un 544 treatred
males in the low dose group {50 Ppm) on nay* 14 and
28, mid dose (125 ppm) on Days 7 aand 14 and ..igh dose
(320 ppm) on Days 3, 14, 24 through zs, 35, 42 ard 56,
when compared to the control group. Daily body weight
gains were significantly larger in the Run 544 low and
mid dose group males on Day 10. The total gain was
also significantly reduced in the high dose Run 344
treated males.

Statistically significant differences wure also rotead,
when the daily gains between the diffevant male I™TDa
treatment groups were compared. The F... 5i4 male i
dose group was significantly lower tha: the Lot 2-87
group on Day 7. On Day 10, however, Lot 2-87, low
dose treated males gained significancly less thar ¥
Run 544 animals. The inverse was noted cn Day 14

the low cose group. A significantly luwer value w
noted for the male high dose Run 544 group on Di)
when compared to the Lot 2-87 treated rats. The total
mean daily gain was also significantly reduced in the
high dose Run 544 group.

Females treated with Lot 2-87 were statises 1cally
reduced on Day 24 in the mid dose group a- Days
and 28 in the high dose group when comcar: 3 to
control group. Statistically significen~

of body weight gain was exhibited in the

Day 14, mid dose Day 3 and high dose grow

14, 21 and 28 in the Run 544 treated ravs,
compared to the controls.

The Run 544 low dose female
significantly lower on Day
si

&
i -
2-87 group and significantly

Daily Food The group mean daily
Consumption: are presented in Table
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000748/
red lung lobes were observed in the majority of the
treatment groups. Other gross changss included
enlarged adrenals, kidneys exhibiting dilated pelves
or cortical cysts, parovarian uterine cysts,
hydrometra, ckin scab. lobular liver lobes, prominent
Peyer patches and adhered lung lobes. None of the
above recorded Day 14 or Day 28 necropsy observations
were observed dose~dependently or DETDA specific.
There were, however, terminal necropsy findings (Day
56) which occurred with greater frequency in the high
wdse Run 544 treat<d males. These changes were
reduced adipose tissue, rough hair coat, small
salivary glands, small spleens, poorly visible, dark
and small bancreata, small testes, seminal vesicles,
epidedymide:., prostrate and gastrointestinal tract
lesions. There were no similar DETDA related changes
noted at necropsy for the females.

The absolute organ weight data are presented in Table
6. The individual organ weight raw data may be found
in Appendix I. There were no statistically
significant differences observed in the absclute male
or female organ weights at the Day 14 or Day 28
necropsy, when compared to the control group. At the
Day 56 terminal necropsy. the high dese Run 544 male
body weights, liver and testes weights were
significantly reduced.

Statistical comparisons made by groups treated with
the DETDA lots indicated the high dose male body
weights, liver and testes weights in the Run 544 group
were significantly lower than the Lot 2-87 group at

~_ . maen

the terminal (Day 56) necropsy.

No significant differences were found between female
organ weights at the Day 14, 28 or 56 necropsy.

The relative organ to body weights are presented in
Table 7. The individual organ to body weight data are
attached in Appendix I. A statistically significant
increase in the high dose male 2-87 br=in and testes
weights was observed at the Day 14 necropsy when
compare: to the controls. The mid dose Run 544 male
testes weights were also significantly large:. There
were no significant organ weight changes ncted for the
females, when the dosage groups were compared to the
controls.

There were no significant differences observed for
either the male or female relative ergan to body

weights, when comparisons were made between groups
treated with the DETDA lots at the same dose level.

15
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The male relative liver weights were significantly
larger in both high dose DETDA treated groups at the
Day 28 necropsy, when compared to the control group.
Significant increases were noted in both high dose
DETDA treated female kidney weights. 1In addition, the
female high dose Run 544 brain and liver weights were
statistically larger, when compared to the control

g up.

There were no significant differences cbserved for
either the wale or female relative organ weights, when
compariscons were made between the different DETDA
materials by dose level at the Day 28 sacrifice.

Females in the high dose 2-87 grcup exhibitea
significantly larger kidney weights, when compared to
the controls at the Day 56 necropsy. The relative
liver weights were alsc gignificantly larger in the
Rur: 544 treated females, when compared to the control

levels.

The relative organ tc brain weight data are presented
in Table 8. No statistically significant differences
were observed for either the male or female relative
organ to brain weights at the Day 14 o~ Day 28 interim
sacrifices, when compared to the control group.

AL _he Day 56 rn: PSY ent liver to brain
welght was significa: Y di in the high dose Run
544 treated mal it 1ly significant data
was apparent for eith he “emales, when
COMPArlisons were ma

fuere were no sign ant difrerences noted for the
relative crgan to bra;: ‘e1ghts, when the different
DETDPA materials wer ompared by treatment level to
each other at the
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Clinical Chemistry: Results of the blood chemistry evaluations at the
scheduled sacrifices are summarized in Table 9. The
individual data are presented in Appendix I.
Statistically significant lower values were observed
in total protein, albumin, phosphorus, creatinine and
chloride in the mid and high dose male Run 544 groups,
when compared to the contrcls at the Day 14 sacrifice.
Male mid dose blood urea nitrogen and amylase values
were also significantly reduced in the Run 544
treatment groups. A significant increase was .pserved
in the calcium levels in the mid and high dose Run 544
dosed males.

Significant decreases were not=d in pilirubin in the
low and mid dose 2-87 male groups and the mid and high
dose sodium groups, when compared to the controls.
Total protein values were cignificantly larger in each
2-87 DETDA treatment groups, when compared to the
controls.

The values for blood urea nitrogen, serum amylase,
chloride, creatinine, total protein, albumin and
phosphorus were significantly lower for the Run 544
males, when compared to the 2-87 males in the mid and
high dose. The sodium and calcium values in the mid
and high dose Run 544 males were significantly larger.

Significant differences were alsoc noted for the
females at the Day 14 interim sacrifice. Albumin,
phosphorus, lipase and creatinine were significantly
reduced in the mid and high dose Run 544 dose groups,
when compared to the control group. The low dose
creatinine and glucose Run 544 values were
significantly lower, as were the low and mid dose
chloride values. Low dose calcium levels for the Run
544 females were significantly larger than the
control. Significant differences were noted for the
2-87 treated females, including decreases in: low, migd
and high dose creatinine, low and high dose chloride
and mid dose glucose. Increases were observed in the
high dose calcium determinants of females treated with
2-87.

Analyses of the data between the DETDA lot treatments,
revealed significantly lower values for chloride,
amylase, total protein, albumin and rhosphorus in the
mid dose Run 544 females group. Significantly lawger
mid and high dose insulin values were also noted in
those females treated with Run 544 DETDA.

There were several blood chemistry changes recorded
for the males and females at the Day 28 interim
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sacrifice which were significantlyv different from the
contrels. Changes noted for the males included
creatinine values :that were significantly lower in
each of the DETDA treated groups. Total protein,
albumin, phosphorus and GGPT determinants were
significantly lower than the control values in each of
the Run 544 treated groups. Blood urea nitrogen
values were significantly lower in the Run 544 mid and
high dose groups, whereas the SGOT and chloride
parareters were significantly lower in the la*ter dose
group. Increases which were statistically significant
included high dose Run 544 male sodium, insulin and
amylase values. Significant alterations from controls
were alsc recorded in the DETDA 2-87 groups.
i i ficant decreases were recoy for

inine {all groups) and

in, albumin, phecsphorus i dose

GGPT decreases were noted in the low

Comparisons between chemical chemistry parameters of
groups treated with different DETDA materials at th
Day 28 sacrifice indicated a significantly larger
sodium value for the Run 544 +igh dose males and mid
dose rhosphorus versus the 2-87 males.

tatistically signifi »t decreases were observed in
ach cf the Rurn 544 female treated levels in total
rotein, albumin and bloocd urea nitrogen values at the
Day 28 interval, when compared to the control. Sodium
values of the low and mid dose groups were
significantly lower. Serum lipase values were
gsignificantly higher
dose Run 544 groups when compared to the controls.
The sodium values were significantly decreased in each
of the 2-87 treated levels. The mid and high dose
potassium levels were significantly lower, when
compared to the controls. The mid dose serum lipase
and GGPT values were significantly increased.

Comparisons between DETDA materials indicated the mig
and high dose blcod urea nitrogen values were
significantly lower in the Run 544 females. The high
dose Run 544 females' sium and sodium values were
significantly larger and t! 1igh dose total protein
valuegs lower, when th )ETDA ] were compared by
dose level.

rifice, significant
emistry rarameters were
and females. Statistically
were neted in blood urea
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nilrogen, SGOT and GGPT parameters for the high dose
Run 544 males, when compared to the controls. Mid and
high dose Run 544 male decreases were recorded in the
calcium values, as were low and mid dose sodium and
mid dose phosphorus. A significant increase was
recorded in the low dose chloride of Run 544 treated
males. Changes recorded for the 2-87 males included
significantly increased creatinine values at each
treatment level, phosphorus at the mid and high dose,

and chloride at the mid dose when compared to the
controls.

Comparisons of the DETDA-treated males by material and
dose level indicated significantly larger blood urea
nitrogen, SGOT and GGPT values in the Run 544 high
dose group. Sodium values were significantly lower in
the low and mid dose group. Amylase and albumin
values in the high dose Run 544 groups were
significantly reduced. Phosphorus and chloride were
significantly lower in the mid dose in the Run 544
groups.

Differences were also noted in the clinical chemistry
parameters of DETDA-treated females sacrificed at Day
56. High dose Run 544 females exhibited significant
decreases in mid dose and high dose blocd urea
nitrogen and high dose creatinine, when compared to
the controls. A significant increase was observed in
the high dose calcium and total protein values. The
mid dose lipase values were also significantly higher
than the controls. Females treated with Lot 2-87
exhibited significantly larger mid and Ligh dose
calcium and chloride values, mid dose total protein
and nigh dose sodium values.

Comparisons between the Run 544 and Lot 2-87 treated
females indicated statistically significant lower
creatinine and blood urea nitrogen values for the high
dose Run 544 females. A significant low dose albumin
value was noted for the Run 544 females.

The results from the hematologic evaluation are
summarized in Table 10. The individual data are
presented in Appendix I. The low dose male Lot 2-87
platelet counts were significantly lower at che Day 14
necropsy, when compared to the controls. No other
significant hematological alterations in male or
females parameters were noted at Day 14 sacrifice,
when comparisons were made to the controls or between
the DETDA treatment groups.

Hematology:
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dose female platelet counts
the Day 28 necropsy in the
compariscns were made to

ons of DETDA materials at Dey 28 indicaeted the
counts for each DETDA-treated level of the
vere significantly larger, when
Lot 2~87 treated animals.

Bigh dose males in the Run 544 treated group ex
a statistically significant increase in hemoq;o
a?ves at the Day 56 sacrifice, when compared

ant decr i the male

the leucocyte
Lot 2-87 males

e group were examined prior to

d pricr tc the scheduled sacrifices
g the 1nd1recL cphthalmoscopic procedure. The
examinacion identified adnexa, conjunctiva, sclera,
cornea, antericr chamber, lens and posterior segaent
{vitrecus, retin- and optic disc). Eighteen rats
exhibited abnermal ocular defects prior to study
initiation. These animals were subsequently replaced
with ncrmal animals. On Day 14 of the study (prior to
the interim necropsy), seven ocular lesions were
noted. Striate retinopathy of the right eye \ as
detected in one contrcl male. Focal keratitis and
striate retinopathy (both in the right eya2s) were
recorded from a low dose 2-87 male and w.d dose 2-87
female, respectively. Three lesions were noted in the
high dose 2-87 group. A hyaloid remnant was recorded
in the right eye of one male whereas, hyphema and
striate retinopathy was exhibited in the left eve of a
male and female, respectively.

One lesion was detected in the Run 544 Drum 6131
treated rats. Striate retinopathy was detected in the
left eye of a mid dose male. The presumed cause for

tbese lesions were previous or current SDA virus

remaining on test were
detected. Two control
in the right eye. Patent
in the left eye of one
tirate retinopathy in the left
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eye in one mid dose male and high dose female also in
the 2-87 groups. Striate retinopathy was detected in
the right eye in one low dose Run 544 female and one
mid dose male. This mid dose male also displayed
hyphema (small pupil) in the left eye. In addition,
one male in this treatment level exhibited patent
hyaloid remnant of both eyes. Focal corneal opacity
was detected in the left eye of one high dose Run 544,
male.

On study Day 56, the pretermination ocular examination
was performed on the seventy remaining animals. Five
lesions were noted. Two control males and cne low
dose Run 544, female exhibited right eye striate
retinopathy. Multifocal anterior cataracts were
detected in two high dose Run 544, males. The
appearance of the cataracts suggests a possible ocular
effect of the test material. Cataracts may result
from direct toxic effect on lens cells, indirect lens
cells, or primary metabolic abnormalities which affect
other body systems. The retinopathy is most likely
associated with previous SDA virus infection.

Histopathology: Untreated Controls

Evaluation of the pancrcas at 14 days demonstrated no
microscopic changes in two males and two females. 1In
the remaining rats, there was a minimal multifocal
acinar degeneration present in two males and two
females and a slight multifocal acinar degeneration in
one male and one female. No significanc microscopic
changes were present in any of tha othar tissues
evaluated.

Evaluation of the pancreas at 28 days showed no
microscopic changes in the pancreas of one maie and
two females. 1In the remairing rats, there was a
minimal to slight multifocal acinar <.generaticn in
four males and two females. Three female rats had
minimal to moderazte muitifocal or diffuse acinar
basophilia. No significant microscopic changes were
present in any of the other tissues evaluated.

At Day 56, no microscopic changes were present in
pancreas of three males and one female. Minima’

multifocal .inar degeneration was present in one
and one - 7., Minimal to slight multifocal to

diffus .ci: - basophilia was present in cone male
four fr.aales. No significant microscopic changes
present in any other tissues evaluated.
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In the pancreas of the rats and sacrificed at Day 56
(fellowing a 28 Day recovery period), there was a
moderate multifocal acinar degeneration in two of the
five males ond one of the five females. Minimal

d. "fuse atrophy <f acinar cells was present in :two
males and three females. Minimal to slight multifocal
basophilia of acinar cells was present in three males
and one female. d 7422 had a moderate
vaculclaticn 1slet oo and an atrophv ¢f the
adipose tlSS Tnos al findings alsc present in
male Number 749. wer: a moderate multifocal

granul tis ©r the liver and a
diverticulum in “he smal intestine. A moderate
multiforal acinar degenerati £ the pancreat was
present in thre 1%l 25




2-87. MNo significant microscopic changes werse present
in any of the other tisstes evaiuated at 56 days from
the rats receiving 50, 125 or 320 prm ot DETDA 2-87,

DETDA Run 544 Drum 6131 {(Groups VvV, VI and VII)

In the pancrzas of the rats receiving 320 ppm (Group
VII) and sacrificed at 14 days, thbere was a moderate
multifocal acinar degeneration in three males and one
female. No other significant microscopic changes were
present in any of the tissues evaluated at 14 days
from the rats receiving 50, 125, or 320 ppm of DETDA
Run 544 Drum 6131.

In the pancreas of the rats receiving 320 ppm and
sacrificed at 28 days, there was a moderate multifocal
acinar degeneration in four males and three females,
and moderately severe degeneration in two females.
These changes were accompanied by minimal to moderate
diffuse acinar atrophy in all ten animals. Multifocal
acinar bascophilia was present to a minimal degree in
one female and to a moderate degree in one male. A
minimal to slight multifocal acinar degene.ation of
the salivary gland was present in two males and four
fe: ales. Atrophy of the adipose tissue was observed
in one female. O©On male receiving S0 ppm and one male

receiving 125 ppm had moderate multifocal acinar
degeneration and slight diffuse atrophy of the
Pancreas. No other significant microscopic changes
were present in any of the tissues evaluated at 28
days from the rats receiving 50, 125 or 320 ppm of
DETDA Run 544.

In the females at all three dcse levels and sacrificed
at Day 55, there was very little pancreatic change,
merely a minimal to slight multifocal acinar
degeneratior similar to the untreated contrels.
However, in the males receiving 320 ppr {Group ViI), a
moderate to moderateiy severe diffuse acinar atrophy
was present in four of the five males. This was
accompanied by a slight to moderate diffuse basophilia
ot the acinar cells and a slight to moderately severe
vacuolation of the islet cells. Concurrent in these
four rats, there were bilateral cataractous changes in
the eyes. In the fifth high dose male rat, the
pancreas had a moderate multifocal acinar ~ell
degeneration, a slight diffuse atrophy of the

cells, and a minimal vacuclation of islet cell
cataractous changes were present in the eyes

rat. In three of the five high dose males,

a moderate to moderately severe lymohoid
the spieen, an absence or severe involy
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A detailed evaluation of microscopic changes are
presented in Appendix I rom Experimental Patrolcyy
Laborateories, Inc.
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PHARMAKON RESEARCH INTERNATIONAL, INC. -

REFEATED DOSE ORAL TOX/REVERSIEILITY -

STUDY: FH4Z&-ET~001-87; DETDA 00025«

SPONSOR: ETHYL CORP., BATON ROUGE, LA o
TABLE 1

>

SUMMARY OF BODY WEIGHTS (6rass)

STUDY: AZSLETOL SEX: MALE

DOSE: (ppa} 0 30 125 320 50 125 320
PERIOD G6ROUP: CONTROL LoT 2-87 Lot 2-87 L0T 2-87 RUN 544 RUN 544 RUN 544

DAY 0 241 204 2 202
11.4 11.4 . 1.9
13 13 15

FAM 229 2 7 Tex
13.0 132 1.0
13 13 13

260 25018
18.1 13.6
1% 1%

28! 27
18.3 13.2
13

B0
13.8
13

PRE
17.1
i

s
8.0
10

37 2
258 3.8 18.9
10 H 1

t P less than .03 Analysis of Variance using DUNNETY S Procedure

81 P less than .01
{REPDRT CONTINUED:




PHARMAKON RESEARCH INTERNATIONAL ,
REFEATED DOSE ORAL TOX/REVERSIERILITY
STUDY: PH4T4-ET-001-87; DETDA
SPONSOR: ETHYL CORP., BATON ROUGE, LA

SEX: MALE

320 50 128 320
LT 2-87 RUN 344 RUN 344 RUN 544

3341t
i8.4
{0

REREH

e £

en

Analysis of Variance using DUNNET™'S Frocedure

TTPORT CUNTINUED)

ETDA Lots at same do
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PHARMAKON STUDY NUMBER PH 436-ET-001-87
REPEATED DOSE ORAL TOXICITY/REVERSIBILITY
STUDY IN RATS - 28 DAY .
PATHOLOSY SUMMARY
Microscopic examinations were performed on sele ted tissues

from 210 Sprague-Dawiey rats used in a twenty-eight day repeated dose
oral toxicity and reversibility study. The purpose of this study was to
determine the toxicity of two formulations of Diethyl Toluene Diamine
(DETDA 2-87 and DETDA Run 544 Drum 6131) when administered orally for up
to twenty-eight consecutive days with necropsies perfermed on selected
animals after fourteen, twenty-eight, and fifty-six (recovery) days. The

animals used in this study are outlined in the following table:

~

Group Number of Animals Test Article Dose m

I 30 (15 Male, 15 Female) Untreated 0

Y. %

[ s, o~ _Y_ nArrnes A A9
11 JU (19 mMaiv, 17 remaiv) UCTUR £+0O7 IV

111 30 (15 Male, 15 Female) DETDA 2-87 125

Iv 30 (15 Male, 15 Female) DETDA 2-87 320

v 30 (15 Male, 15 Female) DETDA Run 544 50
Orum 6131

VI 30 (15 Male, 15 Female) DETDA Run 544 125
Drum 6131

VII 30 (15 Male, 15 Female) DETDA Run 544 320
- Drum 6131

According to protocol, the following hematoxylin and eosin

stained tissues were evaluated from all rats in Groups I, IV, and VIi:

adrenals, eyes, gonads (ovaries and testes), kidneys, liver, lung,

mesenteric lymph node, pancreas, salivary gland, spleen, sternum {bone

and bone marrow), thymus, and all gross lesions. Adipose tissue
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deposition was evaluated wherever possible as an indication of the
nutritional state of the animal.

Based on the microscopic findings found in the high cose rats
in Groups IV and VII, the following tiscues were evaluated from the rats
in Groups II, III, V, and VI: bone marrow (sternum), eyes, kidneys,
liver, mesenteric lymph node, pancreas, salivary gland, spleen, thymus,
and all gross lesions. Adipose tissue deposition was also evaluated.

Hematoxylin and eosin stained slides of the required tissues

were prepared by Experimental Pathology Laboracories, Inc. Microscopic
findings for each tissue examined from each animal are listed in the
Histopathology Incidence Table. Inflammatory, degenerative, and
hyperplastic changes were graded one to five depending upon severity.
Nongradable changes, “"ch as cysts and developmental changes, were

designated as present (P) in the Histopathology Incidence Tables. AN

lasigns are summarized by tre. :ment groups and sex in the Summary

TR 7 a e

e

Incidence Tables together w:th the total number of animals for each group
for which tissues were exa .ned. A tabulation of the gross lesions
observed at the time = necropsy with the corresponding microscopic
change, if auplicable, is given in the Correlation of Gross and
Microscopic Findings Tebles. The description of the gross findings on
these tables was transcribed from the Individual Animal Worksheets

prepared at the time the necropsies were performed.
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The following tissues were evaluated in a blind fashion from
the fourteen, twenty-eight, and fifty-six day sacrifices: pancreas,

spleen, thymus, adipose tissue, and salivary glands.

-

RESULTS IN GENERAL

Dose/time compound-related histomorphologic changes occurred in
the pancreas of male and female rats receiving both formulations of DETDA
when administered orally for twenty-eight days at the mid and high dose
levels of 125 and 320 ppm, respectively. Similar effects were not
evident at the low dose of 50 ppm for either DETDA 2-87 or DETDA Run 544
Drum 6131. The pancreatic changes were characterized principally by an
increased incidence and severity of acinar cell degeneration. Following
the twenty-eight day recovery period, three of five male rats receiving

320 ppm of DETDA Run 544 Drum 6131 demonstrated a progression of these

changes to include moderate to moderétely severe islet cell vacuolation

and the secondary effects of pancreatic insufficiency.

A variety of spontaneous ai. incidental findings occurred in

These lesions were of the usual number and

various organs and tissues.

type commonly diagnosed in rats of this age and strain and occurved for

the most part at comparable incidences and severity in the untreated

control and treated rats.




EPL|

‘ EXPERIMENTAL PATHOLOGY LABORATORIES, INC.

RESULTS OF UNTREATED CONTROLS (Group I)

Untreated Controls - 14 Days

Evaluation of the pancreas demonstrated ne microscopic changes
in two males and two females. In the remaining rats, there was a minimal

multifocal acinar degeneration present in two males and two females and a

ale and one female. No

Untreated Controls - 28 Days

Evaluation of the pancreas at twenty-eight days showed no
microscopic changes in the pancreas of one male and two females. In the
remaining rats, there was a minimal to siight multifocal acinar
degeneration in four males and two female:. Three female rats had
minima® to moderate multifocal or diffuse acinar hasophilia. No
significant microscopic changes were\present ir any of the other tissues

evaluated.

Untreated Controls - 56 Day Recovery

No microscopic changes were present in the pancreas of three
males and one female. Minimal multifocal acinar degeneration was present
in one male and one female. Minimal to slight multifocal to diffuse
le and

acinar in one male an

present 1in anv other tissues
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ESULTS OF DETDA 2-87 (Groups II, III, and IV

DETDA 2-87 - 14 Days

In the pancreas of the rats receiving 320 ppm (Group IV), all

five males had a moderate to moderately severe multifocal acinar

degeneration. A slight focal acinar atrophy was present in one of these

males (Number 7495). Male Number 7500 had a slight lymphoid depletion of

the spleen, minimal involution of the thymus, and atrophy of the adipose

tissues. A minimal to slight multifocal acinar degeneration (similar to

the untreated controls) was present in four of the five females of Group

IV. A moderate multifocal acinar degeneraiion was present in the fifth

female. No significant microscopic changes were present in the other

tissues evaluated at fourteen days from the rats receiving 50, 125, or

320 ppm of DETDA 2-87. ~
DETDA 2-87 - 28 Days

In the pancreas of the rats receiving 320 ppm, a moderate to

moderately severe multifocal acinar degeneration was present in four of
five males and all five females. In the fifth male, this multifocal
acinar degeneration was only slight. These changes were accompanied in
all ten rats by a minimal to moderate diffuse atrophy of the acinar
cells. The salivary glands of three males and three females had minimal
to moderate multifocal acinar degeneration. Adipose tissue atrophy was
present in one female receiving 320 ppm of DETDA 2-87. One male (Number
7468) and one female (Number 7480) receiving 125 ppm had moderate

multifocal pancreatic acinar degeneration. Female Number 7480 also had a

-5 -
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slight diffuse atrophy of the pancreas. No significant microscopic
changes were present in the other tissues evaluated at twenty-eight days
from the rats receiving 50, 125, or 320 ppm of DETDA 2-87.

DETDA 2-87 - 56 Dav Recovery .

In the pancreas of the rats following the recovery period,
there was a moderate multifocal acinar degeneration in two of the five
maies and one of the five females. A minimal diffuse atrophy of acinar
cells was present in two males and three females. A minimal to :light
muitifocal basophiiia of acinar celis was present in three males and one

emale. Male Number 7392 had a moderate vacuclation of islet cells and
an atrophy of the adipose tissues. Incidental findings also present in
male Number 7492 were a moderate multifocal granulomatous hepatitis of
the liver and a diverticulum in the small intestine. A moderate
multifocal acinar degeneration of the Y nt in three male
receiving 125 ppm of DE 2-87. No‘significant microscopic changes were

present in any of the other tissues evaluated at fifty-six days from the

rats receiving 50, 125, or 320 ppm of DETDA 2-87.

RESULTS OF DETDA RUN 544 DRUM 6131 (Groups V, VI, and VII)

DETDA Run 544 Drum 6131 - 14 Days

In the pancreas of the rats receiving 370 ppm {Group VII),
there was a moderate mulitifocal acinar degeneration in three males and

one female. No other significant microscopic changes were present in any
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of the tissues evaluated at fourteen days irom the rats receiving 50,
125, or 320 ppm of DETDA Run 544 Drum 6131.

DETDA Run 544 Drum 6131 - 28 Days

In the pancreas of the rats réceiving 320 ppm, there was a

moderate multifocal acinar degeneration in four males and three females,
and moderately severe degeneration in two females. These changes were
accompanied by minimal to moderate diffuse acinar atrophy in all ten
animals. Multifocal acinar basophilia was present to a minimal degree in
one female and to a moderate degree in one male. A minimal to slight .
multifocal acinar degeneration of the salivary gland was present in two
males and four females. Atrophy of the adipose tissue was observed in
one female. One male receiving 50 ppm and one male receiving 125 ppm had
moderate multifocal acinar degeneration and slight diffuse atrophy of the
pancreas. No other significant microscopic changes were present in any
of the tissues evaluated at twenty-elrght days from the rats receiving 50,
125, or 320 ppm of DETDA Run 544 Drum 6131.

DETDA Run 544 Drum 6131 - 56 Day Recovery

In the females at all three dose levels at fifty-six days,

there was very little pancreatic change, merely a minimal to slight

multifocal acinar degeneration similar to the untreated controls.

However, in the males receiving 320 ppm {Group VII), a moderate to
moderately severe diffuse acinar atrophy was present in four of the five

males. This was accompanied by a slight to moderate diffuse basophilia

of the acinar cells and a slight to moderate’y severe vacuolation of the
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islet cells. Concurren* in these four rats, there were bilatecral
cataractous changes in the eyes. Ir the fifth high dose male rat, the
pancreas had a moderate multifocal acinac cell degeneratfcn, a slight
diffuse atrophy of the acinar cells, and a minimal vacuolation of islet
cells. No catdractous changes were present in the eyes of this rat. In
three of the five high dose males, there was a moderate to moderate.y
severe lymphoid depletion of the spleen, an absence or severe involution
of the thymus, and an atrophy of the adipose tissues. These rats also
had a reduction in the number of bone marrow cells and a lymphoid
depletion in the mesenteric lymph nodes. Minimal to moderate focal
atrophy of the salivary gland was present in two of these three male
rats. Vacuolation of the tubular cells of the kidney was precent in twe
of the five high dose maies. One of these hign .lose males had atrophy of
the liver and atrophy of the reproductive organs (trs.es, prostate, and
seminai vesiclies]). »

Two males receiving 125 ppm of DETDA Run 544 Drum 6131 had
moderate multifocal gegeneration of the pancreatic acinar cells and two
had a slight diffuse atroohy of the pancreas. No significant changes
were present in the otner tissues evaluated from the males or females

receiving 50, 125, nr 320 ppm of DETDA Run 544 Drum 6131.

CONCLUSTON
Exposure to DETUA 2-87 and DETDA Run 544 Drum 6131 for twenty-

ctoht flays resulted in compound-related degenerative acinar changes in
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the pancreas at levels of 125 ppm and 320 ppm in males and 320 ppm in
females. A similar pancreatic acinar degeneration was not present at the
50 ppm dosage for either compound. Male rats were more éeverely affected
and at an earlier time than the female rats. The pancreatic effects of
DETDA 2-87 héd fairly well resolved following the twenty-eight day
recovery period but the changes in the males exposed to 320 ppm of DETDA
Run 544 Drum 6131 appeared to progress and included degeneration of the

islet cells of the pancreas and secondary charges of cachexia and

diabetes.

LARRY J. ACKERMAN, V.M.D.
Pathologist
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