cument Control Officer (15-790)

Office of Toxic Substances  ~VEHO_ |25 _ ov¥8

U.S. Environmeatal Protection Agency

401 M Street, S.W. . - - . $=pa-ors
fr—'!if*h!ﬁlt?@?j!"f-'Ci?,j 20460 - 8‘ 1?0‘0005 “

~Dear Sir: oo y 0002739708

5

e 'Thls letter is Qublitted in accordance with Section 8(e) of the
~<;9xic~5ubstances,Conttalftéf;ils USC 2607(e) and the Environmental

"W'Wgro;gcgjon”Agency's "Statement of Interpretation and Enforcement

Policy” thereon 43 F.R. 1110, et seq, March 16, 1976. This notice
coucerns diethyltoluene diaaine (DETDA), CAS No. 68479-98-1. DETDA
is a mixture of 3,5-diethyltoluene-2,4-diamine and 3,5-diethvl-
toluene-2,6-diamine. 0 T T '

o We recently received the draft report of a 90-day DETDA rat
feeding study. This 90 day study was done in preparation for a two

-year bloassay. Doses were chosen to cause toxic effects and help

~ set the dose levels for the two year study. DETDA was fed at 0, 50,
125, and 320 ppm in the diet. At the high dose, changes were
detected in a number of organs, including the pancreas. Results of
the SO and 12S ppm treatament groups indicated that the primary
effect was initiated in the pancreas. Changes in additional organs
at the high dose are thought to be consequences of the effect on the

pancreas, ummaries provided by th- contract laboratories are -

attached. We will send the £inal repart em she seade Ghen oo

~Teceive it,

Industrial hygiene monitoring of Ethyl employees engaged in the
- manufacture of DETDA has shown no detectable airborne DETDA in the
- workplace. The minimum detection limit of the sampling/analytical
-method is 50 ppb. DETDA has a very low vapor pressure and we handle
it in a closed system. Our workers wear full body protective
clothing to prevent skin contact. We are notifying our customers
and employees of the results of the 90 day rat study.

We plan several animal studies to further investigate this
materiai. NWe hope to elucidate the aechanism of DETDA's toxic
effect in the pancreas and determine if this effect is species-
specific or reversible.

Sincerely,

A fnt X

Robert L. Smith
N Manager, Regulatory Affairs
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mchronic 90 Day Oral) ‘oxicity Study - Rat
PH 470-ET-001-86
diethyl toluene diamine (DETDA)
SUMMARY

Test article, diethyl toluene diamine {DZTDA), was incorporated inte
standard certifiad commercial laboratory rat diet and fed ad libitum. to four
groups of Sprague Dawley rats, seven days per week for a-Eb;ESE-Ef 90 days
{except where noted telow). Each of the four dose groups, containing tweny
rales and twenty females Per group, were fed the diet mixture at dose levels
of 0, 20, 125 or 320 ppm.

A few rats from the control, low and mid dose groups exhibited
non-specific pharmacotoxic signs. These included lesions and/or scab
formations with alopecia. 1In addition, pilcerection, chromodacryorrhea and
pcor grocming were observed. The majority of the high dose rats (males and
females) exhibited several pharmaccotoxic signs, These included abnormal
stance, abnormal gait, laceid bedy tone, ptosis, decreased activity,
chromodacryorrhea, elevated gait, 1loss of skin elasticity, poor greoming,
dyspnea, tremors, ataxia and morbidity. In general, these signs resulted in
either moribund sacrifice or death,

Statistically significant reductions in mean male and female body weichts
were observed on study Days 7 throuch 90 and 14 through 90, cespectively, in
the high dose (320 pPpPm; ‘group. The mid dose mzles (125 ppm) -exhibited
statistically smaller boady weights on Day 77 through Day 90; females on Days
28 and 35, and from Day 49 through Day 90. There was no statistically
significant difference in the group mean weights in low dose males or females,
The high dose male and female body weight gains were significantly reduced on
Day 7 through Day 35. a statistically significant weight loss was recorded on
Day 42 until sacrifice for both the high dose males and females. Mid dose
male body weight gains were reduced on Days 70 and 84. The mid dose females
exhibited a statistically significant smaller body weight gain on Days 21, 28
and B4. 1In addition, ithe total gair for the high and mid dose groups were
significantly reduced. The amount of _eod consumed by the high and mid dose
rats was also statistically reduced during the study. The amount of feed
consumed by the high dose DETDA treated male rats was significantly reduced on
Days 14, 21, 24, 28, 35 and 38. Females from the high dose displayed a
statistically significant reduction in food consumption on Day 17 through Day
52. Mid dose male consumption was significantly reduced on Days 45, 59, 63,
73 and 90. Females from this dosage group were significantly reduced on Days
45, 52, 59, 63, 70, 73 and Day 80 through 90 No differences were recorded
betwzen control and low dose female corsumpticn. Low dose males, however,
«zhibited statistically significant increases in the amount of feed ccasumed
on Day 3 through Day 28 and on Day 35.

Twenty-seven rats died from the high dose group during the study,
Thirteen were found dead and fourteen were woriband sacrificed. The majority
of the necropsy observations were non-specilic. These observations includeq
stomach lesions, dark discoloration of the liver, kidneys and/or genital
organs and' intestines, emaciation and apparent animal dehydration, lung
congestion, liver foci and lack of thymic tissue.
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retermination ocular examination was performed on all the remaining
Twenty ocular lesions were noted. Two, one, four and thirteen from

ol to high dose, respectively, Nith the exception of a focal cataract

1e, '*ohiungtiéﬂi Trecorded on control, low and

ohe mutifocal anterior
nd three focal cataracts

77 - Terminal necropsy of the surviving rats revealed similar observations in
.. . e8ch respective _treatment “9T0up. " These observations included kidneys that
. appeared mottled, dilated pelvis, subcapsular Cystic or presence of calculi.
- Lobular or small livers, congested lungs, crystalline material in the

- Gostrolntestinal tract with Or w.thout gas distention were observed in each
treatment group. A few high dose rats, however, exhibited small spleens and a

_larger number of focal or linear stomach lesions. iIn general, the high dosc
- animals appeared thin and dehydrated. )

Statistically significant decreases in the high dose male kidneys, liver,
“testes and absolute brain weight were. observed. Both high dose male and

female relative adrenal, kidneys and brain weights was significantly larger.
“*-fn-addition, the mid dose mle and female liver, kidney and female brain
Y weight were statistically larger than the control values.

incrgase‘s in kidney, ‘li\"et and

: : ! statistically
- -significant increases in SGPT, SGOT and blood urea nitrogen values in the male

. and female high dose groups. In addition, high dose males exhibited
significant veduction in albumin, globulin, calcium, phosphorus, creatinine
and total protein determinations. High dose females exhibited significant
increases in GGTP and decreases in total protein content. -

_High dosed wmales exhihited —statiztdeadly  significant increases in

- exythrocyte and hemoglobin counts. High dose male hemoglobin content was also
significantly lower than control males. Hematocrit and erythrocyte values
were statistically larger for the high dose females. Males from this dosage
group displayed significant decreases in leucocyte count, platelet count and
hean corpuscular volume. Low and mid dose females exhibited significantly

- -larger hematocrit levels. ' '

) Treatment-related microscopic changes were present in all of the male ang
~female xats receiving DETDA at 320 PPm.  In these high dose rats, there was a
high incidence of bilateral cataractous change jn the eyes, diffuse atrophy of
the acinar cells of the pancreas, hone marrow depletion, tubular vacuolation
(hydropic change) of the kidneys and vacuolaticn of the islet cells of the
pancreas, atrophy of many organs, lymphoid depletion of the spleen, thymus and
mesenteric lymph node, and increase pigmentation of the liver and spieen.

: - 'Aminimal to moderate multifocal degeneration of the acinar cells of the
pancreas and increased splenic pigmentatic.. in the females were present in the
tissues examined from the rats receiving 30 and 125 ppm of DETDA in the diet.

Based upon the results of the Subchronic 90 Dav Oral Toxicity Study in
Rats with diethyl toluene diamine {DETDA) dose levels will be selected for a
24 month Oncogenecity Study in Rats.
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PHARMAKON STUDY NUMBER PH 47°-ET-001-86
SUBCHRONIC 9C DAY ORAL TOXICITY STUDY IN RATS
PATHOLOCY SUMMARY

Microscopic examinations were performed on selected tissues
from 160 Sprague-Dawley rats used in a subchronic ninety-day oral
toxicity study. The purpose of the study was to provide ipfonnaiion on
possibie health hazards likely to arise frem repeated oral exposures of
diethyl toluene diamine (DETDA) and provide an estimate of a no-effect
Tevel of exposure which can be used in chronic studies and Tor

establishing safety criteria for human exposure. *

-

The animals uséd in thi§ study are oqt]fned in the following
table: ‘

Concentration -
Estima ted

Group  No. of Animals Deaths pom 3 of Diet’ mg/kq/rat/day

40 (20M, 20F) 0 0.0
40 (20M, 20F) 50 0.005
40 (2qm, 20F) i25 G.0125

NmwTTy v F

40 (20M, 20F) 12M, 15F 320 0.0320

According to prctocol, the following hematoxylin and 20sin
stained tissues were evaluated from ali rats in Groups I and IV:
adrenals, aorta, bone marrow (sternum)*, femur, brain {zerebrum,
cerebellum, and braia stem), testes with epidiaymides._esophagus, eyes
with lacrimal gland-, cvaries, heart, duodenum, Je junum, ileﬁm, cecum,
colon, rectum, kidneys, liver, Ying w?:" mainsten bronchi, na$a1

turbinates, mesenteric lymph node, mammary gland, peripheral nerve,

*Animal Number 1180, Group III female, 9ad bone marrow evaluated from femur,
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n pitni tary, Pl’ost“e. sﬂiury ghnd. seninal vesicles, skeletal
”—wschi skm,ﬁspijcerd (Geﬂittf"iﬁonﬂc, and lumbar), spleen. |

;"\,%mch. thvnus. tnchu. ktfm'oid. paratnyroid. urir.ar,y bladder. cervix,
ﬂnﬁmt (eorpus),” va ina and gross lesions.

7 Based on the microscopic findings found in the high dose
(Group IV) ra ts. the follwing tissues wera evalua ted from the rats in
Groups Il and 111: bone marrow (sternum), pancreas. eyes, kidneys,
'Hver. mesenteric lymph node, sahvary gland. Spleen, stomach, thymus,
_and all gross !esions. |

_In general, ali tissues to be examined, _as called for in the .

protocol. were represented in the sections, Only a few tissues were

lpparent'ly inadvertently missed at the time of necropsy. Varying

' degrees of autolysis uere evident microscopically in tissues from many

o of the rats that died prior o sacrifice, However. these factors did

not affect the overal) evaluation of the study.

Hema toxylin and eosm stained slides of the @ protocol-reauivad . ...

tissuves vere prepared b} Experimental Pathology Laboramries. Inc.
Microscopic findings for each tissue examined from each animal are Tisted
) in the Histapathology Incidence Tables, lnﬁamtory. degenerative, ang
hyperplastic changes were graded one. to five depending upon severity;
: nongradable changes such as Cysts, and developmental changes were
designated as present (P) in the Histopathnlegy Incidence Tables,
~Tissues that were autolyzed to a moderate or modera tely severe degree,

but ccu)d be evaluated for lesions, are tabulated with the diagnosis ang




| EXPERIMENTAL PATHOLOGY LABORATORIES, INC.

an "A® to indicate autolysis. Those that wera severely autociyzed and
could not be evaluated are indicated with an "A" only. - A1l lesions are
sunmarized by treatment groups in the Summary Incidence Tables vogether
with the total number of animals in each aroup for which the tissues
were examined. A tabulation of gross lesicas observed at the time of

) necropsy with the corresponding microscopic change, if appropriate, is
given in the Correlation of Gross and Microscopic Findings Tables. The
descriptions of gross findings on these tables were transcribed from the
Individual Animal Necropsy Sheets prepared at the time the necropsies

were performed.
RESULTS o .
o Treénnent-relatéd microséopié changes wefe 5re§ent in_the éyes,
pancreas, bone marrow, liver, sp]een,vkidneys, and mesenteric lymph
nodes of almost all of the male and female rats receiving 220 npm of
diethyl toluene diamine (DETDA) in the diet. In addi tion, atrophy was
present in the sativary gland, thymus, stomach, and genital organs of
both sexes in this group. Treatment-related changes were present in thre
pancreas and spleen from the rats receiving 50 and 125 ppm of DETDA in
the diet.

In the high dose rats, there were minimal to moderate bilateral
degenerative changes of the lenses of the eyes ({cataractous change) in
all of the males and fifteen of the twenty females., The cﬁénges of the

lenses were primarily anterior subcapsular degeneration of the lens
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ﬁTss?the posterior pohr e

e

the pancnatic cmnges in tne _high dose rats invoived both the

jadmr (exocrine) cells and the islet (endocrine) cells. There was a

. ~slight to mdtnu dfffuse atrophy oi tne acinar cells {n all of the
-males and nineteen of the twenty females. Femle Number 1185 had a
normal pancreas, The atrophy of the acinar cells was characterized,
goncrn y, by smll acini surrounded by a thickened interstitial tissue.
The {nterstitial .tissue appeared hypercellular due to the presence of
_atrophic ce‘ns but there Was 29 indicatinn of any . imlamton, iafi]~

~ - tration or 1n.ersti tia\ ﬂbrosis. ‘In most of the rats, the pancreas

. f:i,,',,,ﬂ” lml a ﬂm‘ht‘lm\ and a reduction in the qQuantity or .:let cells,

T TMs vacuolation of islet cells was present fn “ificer. males and
 thirteen femles, o

, " The bone marrow in all of the high dose males and in eighteen
. females had a_reduction in callularitye uith 2 sliahe oo

~ and/or congestion of the marrow cavity. The bone marrow of female rats
numbered 1186 ind 118% was comparable to the control female rats. The

"'tianeys of 411 of the high dose males and thirteen females had a minimal
~to-moderate vacuolation of the cytoplasm of the tubules of the cortex.

This typa of tubular change has been describeﬁ as a hyémpic c'*anae or

osmotic nephrosis.
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&ylﬁaéfd depletion was preiént in many ofmfh; high dose male
and female rats as demonstrated in the thymus, spleen, and mesentaric
lymph node. Moderately sever: to scvare involution of the thymus was
preseat in nine males and eight females. The thymus was miss};é from
the sections of "thymic area” evaluatad in elaven males and tea females
(assumed to be completely involuted). The thymus of female Number 1154
was only slightly involuted. In the high dose groups, lymphoid
depletion was present in the spleen of thirteen males and twelve females

and in the mesenteric lymph nodes of seventeer males and welve females,

Thymic involution and 1ymphoid depietion of spleen and .esenteric lymph

. nodes were not observed in any of the contraol, low, or mid dose rats,

Atrophy of numerous o"gans was present ir the hlgh dose group
But not in the low or mxd dose groups. These changes were observed
grossly as emaciated and/or deh drated animals and were consisient with
the large number of early deaths. This atrophy was most evident in the
depletion of periaortic adipose tissue. Diffuse atrophy was oresent in
the salivary glands, glandular mecos af the stomach. s and
associated male organs, uterus and associated female organs, and in the
myopathy (atrophy) of the skaletal muscle.

In the high dose groups, there #as an increase in the amount of
pigmert found in the liver and spleen. A brown pigment was present in
the Kupffer cells of the liver in ten males and 2leven females.  This
pigmen; was probably hemosiderin and similar to the pigment found ia

increased severity in the spleen of the high dose male and female rats.
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, IR § ¢ i . ]
eontrol © Low . Mid High
M F N F WM F N F

,SPLENIC nmmrm e -

(u:‘. En?ined) (20) (20) {20) (20) {20) (20} {20) (19)

nma - - - - N - -

e SHQRE SRR 10 i" i0 3 10 1 1 -
Moderate B ,13 10 9 10 13 10

Moderately severe - - - 8 - 6 9 11

Stvere - = - - - - - 3

The nount of pignent ns incmsed in the sp!eens of the Tow

. ind n'hl ilon femle groups and pigment not present in the livers of the

n\n or fuﬂcs of thesc two treaten qroups of rats.

R - 1n the group treated with 125 ppa of BETQK. there was an
immn in the fncidence and severity of multifocal degeneration of
tcinar cells of the pancreas when compared to the male and female

“CONtroT rats, In the sales, 2°1 but one of the rats Md a slight to

moderate degree of degencration of acimar cells. In the females,
: feurt'een of hmty hﬁ ainiaﬂ to stight degeneratiun of acinar cells of
the pancreas. The incfdence and severiv of this change in the female
Wrns reeeiviﬁ so ppM of ama were similar to the control fema's rats,
“while in the low dose males there was an increase in both facidence and
severity. The changes found in the pancreas for all groups.are
smri;ed in the following tadle:
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Group: I I1
Dosa: Control Low
Sex: M F M F

PANCREAS .
{No. Examined) (20) (20) (20) (20) {20} (20)
Multifocal
Acinar Degener-
ation (Total) (s} 4) {12} (4) (19) (14)
Minimal 4 6 4 - 8
Siight 1
Moderate -
Diffuse Acinar
Atrophy {(Total) - - {z0) (19}
Isiet Cell
Yacuolation (Total) . {15) (13)

5 - 8 6
1 - 11 -

Inflamm *ory and/or degenerative lesicns were occasionaily
-present in the other tiscucs of a few rats in the treated and/or control
grdués. The{r fncidehce-and distribution did not sugges® a treament--

related eff>ct, The kidneys of indivicual rats had changes comparable
with the early stages of chronic progessive nepkropathy. These

consisted of focal of multiforal aonsuppurative nephritis, tubular
diiatation, and tubular regeneration, Incidental changes present in the
liver were multifocal nonsuppurative hepatitis, foci of ménonuc]ear cells
and multifocal pericholangitis. A 'ung change consisted of multifocal
prneumenitis. When these inflamma tory changes in the high dose group are
compared te the control groups, there is a definite negative trend.

This negative trend in tha inflamme tory chanqes composnd of mononuclear
cell infiltrates correlates directly with the }ymph;id depletion in the

high dose animals. A few high dose male or female rats did have

fuppura tive inflamm tory reactions composed of infiltrations of
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o jwproﬂl;mrphonuciear leukocytes. These were exemplifed as suppurative

- bronchopneumoni a of ‘the lung, suppurative capsulitis of the adrenal,

suppurative pyelonephri tis of the kidney, suppurative prostatitis,
diffuse eyst*ltis of the urimry bladder and suppurative vaginitis. The

acute or subacute 1nflamtory changes were not considered to be a

direct treatment-related effect but may have been secondary to some

decreased resistance of the ammal.

__ CONCLUSIONS

Administration of diethy] ‘toluene diamine {DETDA) to rats by

- repeateﬂ onﬂ exposure for i periad of ninety ﬁays at levels of 50 125

w——

and 320 ppm resulted in a high mortality rate ia the high dose animals.
Treatment-rela ted microscopic changes were present in all of the male

and female rats receiving 320 ppm. In these high dose rats, there was a

_.high incidence of hilatera) cataractous channe in the ewas diffusa

- atrophy of the acinar cells of the pancreas, bone marrow depletion,

tubular vaéuohtion (hydronic chanje) of the kidneys and vacuolation of
the islet cells of the pancreas, atrophy of many organs, lymphoid
depletion of the spleen, thymus and mesenteric lymph node, and increased
pigmentation of the liver and spleen.

A minimal to moderate multi ?eca! degeneration of the acinar

cells of the pancreas and increased splenic pigmentation in the females
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were present in the tissues examined from the rats receiving 50 and

§ & ZTIT .. W
LI o S

125 ppm of DETDA in the diet.
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LARRY J. ACKERMAN, V.M.D.
Pathologist
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