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Chemical Specialties Manufacturers Association submitted the

final
a 90~

reports of a 90-day oral dose range finding study in rats,
day dermal toxicity study in rats, and a 90-day oral dose

range finding study in mice.’' These studies have been reviewed,

and t

he data evaluation reports are attached. The conclusion

of each study is summarized in the following:

I. 90

-Day Dermal Toxicity Study in Rats

When groups of vats (15/sex/dose) wevre dermally applied DEET
at dose level of 0, 100, 300, and 1000 mg/kg; the following

effec

1.

ts were observed:

Increased incidence of acanthosis and hyperkeratosis on
the dermal application sites of all compound-treated rats.

Decreased body weights of high dose males.

Increased absolute and relative kidney weights (kidney/
body & kidney/brain) in mid and high dose males and in
relative kidney weights in high dose females.

Increased incidence of vrenal lesions which included granular
casts, inflammation, tubular regeneration, hyaline droplets
in all treated males; marginal vrenal effect in high dose
females.



The study has been well conducted, and the report is well written
However, based on the renal lesions in all treated males and dermal
toxicity in all treated vats, a NOEL can not be established. Accor-
ding to the Subdivision F Guidelines, this study is classified as
Supplementary.

II. 90-Day Ovral Dose Range Finding Study in Rats

When groups of rvats (15/sex/dose) were fed DEET at dietary
concentrations of 0, 100, 500, 1000, 2000, and 4000 mg/kg, the
following effects wetre observed:

1. Decreased food consumption and body weight and also deaths
in 4,000 mg/kg animals. All the animals in this dose level
were sacrificed at week 13.

2. Decreased body weight and food consumption in all treated
males and females in 500 mg/kg and above.

3. Increased absolute kidney weight in 500 mg/kg males and
increased absolute and relative liver weights in all treated
groups except 100 mg/kg females.

4. Increased incidence of vrenal lesions which included granu-
lar casts, inflammation, regenevration, and hyaline droplets
in all treated males.

The study has been well conducted, and the reporf{ is well written
However, based on the renal lesions in all treated males and liver
weights in all treated vrats, a NOEL can not be established. Accotr-=
ding to the Subdivision F Guidelines, this study is classified as
Supplementary.

III. 90-Day Oral Dose Range Finding Study in Mice

When groups of CR CD-1 mice (15/sex/dose) weve fed
DEET at dietary concentrations of 300, 1000, 3000, 6000, and
10000 mg/kg for 13 weeks, the following effects were observed:

1. Markedly decreased food intake and body weight and death
during the first week of the study in 6000 and 10000 mg/kg
mice which were removed from the study at week 3.

2. Decreased body weights in 3000 mg/kg males and females.
3. Increased absolute and relative liver weights in 1000
and 3000 mg/kg mice and vrelative liver weights in 300 mg/kg

females.

4. Increased incidence of liver hypertrophy in 3000 mg/kg males
and females and in 1000 mg/kg females.



The study has been well conducted, and the report is well
written. However, based on liver weight increase in all treated
females, a NOEL can not be established. In addition, this study
was a dose range finding study. According to the Subdivision F
Guidelines, this study is classified as Supplementary.

The crucial point in these study is the renal lesions which were
found in all treated male rats of the 90-day dermal and oral toxi-
city studies. The DEET Steering Committee of CSMA believes that
this finding is unique to male rats because similar renal lesions
have been reported in male rats which were treated with other xeno-
biotics. The cause of these renal lesions has been reported to
be mediated through stimulation of the synthesis of alpha 2u-glo-
bulin by the liver. The synthesis of this protein was thought
to be under androgenic control. Thevrefore, the DEET Steevring
Committee has offered to conduct additional studies to show
that the vrenal lesions observed in male vats are sex and species
specific. The proposed studies are 90~day dermal toxicity
studies in miniature swine and castrated male rats and a 90-day
oral toxicity study in hamsters.

A discussion was held between Dv. Mavcia van Gemert, Section
Head and this reviewevr. The vresults of the three 90-day toxicity
studies and other alternative studies wevre considered. It was
decided that the proposed studies might provide evidence to
demonstrate whether or not the compound-related reral lesions
were sex and species specific, and they should be conducted.
However, if the data were inadeguate to support the conclusion
that the renal lesions were sex and species specific, further
work in the vats at dosage levels below those used in the
tecent rat dermal toxicity study ought to be conducted.

In addition, the registrant is encouraged to discuss with
Toxicology Branch about the dosage selection, specifically
maximum tolevated dose, for chronic/oncogenicity studies
on rats/mice after satisfactorily completing the proposed
studies.
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Reviewed by: Whang Phang, Ph. D.¢/4gﬁfza:7£> 1/ 7 8”’

Section III, Tox. Branch (TS-769C)

Secondary veviewer: Marvrcia van Gemert, Ph. Dﬂ“/&W /B/g?
Section III, Tox. Branch (TS-769C)

DATA EVALUATION REPORT
STUDY TYPE: 90-Day Dermal Toxicity Study-Rats

CHEMICAL: DEET (N, N-diethyl-m-toluamide)

RECORD NUMBER: 206238 CASWELL NO.: 346
MRID No.: 40241702 EPA ID No.: 51147-1

SPONSOR: DEET Joint Venture/Chemical Specialties Manufacturers
Association, Washington, DC.

TESTING FACILITY: International Research & Development Corp.,
Mattawan, Michigan.

CITATION: Johnson, D.E. Evaluation of DEET in 90-Day Subchronic
Dermal Toxicity Study in Rats. International Reseavrch
and Development Corp., Project No.: IRDC 555-003 (June
5, 1987). Submitted by DEET Joint Venture/Chemical
Specialties Manufactuvrers Association. EPA MRID No.:
40241702.

CONCLUSIONS:

When groups of vrats (15/sex/dose) were dermally applied DEET
at dose level of 0, 100, 300, and 1,000 mg/kg; thegfollowing
effects were observed:

1. Increased incidence of acanthosis and hyperkevatosis on
the dermal application sites of all compound-tvreated rats.

2. Decreased body weights of high dose males.

3. Increased absolute and relative kidney weights (kidney/
body & kidney/brain) in mid and high dose males and in
rvrelative kidney weights in high dose females.

4..Increased incidence of venal lesions which included granular
casts, inflammation, tubular regenevation, hyaline droplets
in all treated males; marginal vrenal effect in high dose
females.

The study has been well conducted, and the report is well written
However, based on the venal lesions in all treated males and dermal
toxicity in all tveated rats, a NOEL can not be established. Accor~
ding to the Subdivision F Guidelines, this study is classified as
Supplementary.




A.

B.

MATERIALS :

1.

1.

Test compound: The details of N,N~-diethyl-m-toluamide is
presented in Appendix 1.

Test animals: 5-weeks old Charles Rivers CD rats were
obtained from Charles River Breeding Labovatories, Inc.,
Portage, Michigan. The average weights weve 280 gm for
males; 180 gm, females.

STUDY DESIGN:

3.

Animal assignment

Groups of rats (10/sex) were vrandomly selected for pretest
health screen which included clinical pathology examinations,
viral serology testing, and gross necropsy. Healthy animals
were then assigned vrandomly to the following test groups:

Dose in
Test diet 90-day dermal toxicity study
Group (mg/kqg) male female
1 Cont. o 15 15
2 Low (LDT) 100 15 15
3 Mid (MDT) 300 15 15
4 High(HDT) 1000 15 157

Compound Administration

Approximately 24 hvrs prior to study initiation, the hair on
dorsal aspect of vats was clipped from the nape of the neck
to the base of the tail. During the study, this process was
was carvried out on the last day of each week. The compound
was dermally applied to the shaved area at volumes of 0.1,
0.3, and 1.0 ml/kg corresponding to the dose levels of 100,
300, and 1,000 mg/kg, respectively. For the contvrols, tap
water at 1.0 ml/kg was applied.

It should be noted that the highest dose (1000 mg/kg) repre-

sented the maximum amount of the test compound which could
be applied without significant vrunoff.

Animals received food and watevr ad libitum.



©
\

.

raste 1. ( Doko. THKEN FROM Submissian

70 - Day Leenac me\,n\.ﬁ.m\hmmw -RATE m\ummﬂv

z>rmm“ Summary o-oo__z_ou_ n_aawzau
otal Incldence® (% Atfected)
Study
Interval 0 mg/kg
Observation (Weeks) {Control) 100 mg/kgq 300 mg/kg 1000 mg/kg
Red area, application site 1-14 0 13 (87 14 (93) 12 (80)
Scabbed arocas, asppllcation slte 1-14 0 213 3 (20} 9 (60)
Abraded ares, application slte , 1-14 0 Tren 1en 1en
Red and swollen, nasal reglon 114 5N 0 2013 0 0
Tip of tall, not evldent i~14 0 Hen 0 0
Scabbed areast =14 remn 1e7 1N 14N
Halr loss 1-14 0 Ten 3 (20 1Cn
" Area around eye red and/or swollen 1-14 3 (20) e 2 (13 4 an
Black materlal around oye 1-14 temn 1en PN 17N
Eye pale 1-14 0 0 0 1en
Eve protruded 1-14 0 0 tem 0
w:ﬂ_ono of eye irregular In shape =14 0 0 ren 0
Red congested sres, eye 1-14 0 ten 2003 0
Red matorial, mouth, nasal reglon 1~-14 0 ren 0 0
Olack matertal, nasal roglon I-14 0 2 (13 0 0
Hard, white mﬂo~n:u_o=, roof of mouth 1-14 0 1r¢n 0 0
Nasal reglon mylaligned t-14 0 2 3 ten 0
Inclsors malallgned =14 Ten 4 (2N 2 (13) 4 427
Yellow materlal, anogenital reglon 1-14 0 0 0 ten

555-003

aN

Clncludes any body surface except application site

b,

umber of anlmals affected during Intervs!

Percent of animsls affected based on survival at start of Interval Indlicated

01428 1
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TABLE !, -Cont, MALES: Summary of Clinlcal w.:aw:ou
Total Incldence® (% Affected)
Study
: Interve! 0 mg/kg
Observation (Weoks) (Control) 100 mg/kg 300 mg/kg 1000 mg/kg
Red material, prepuce : 1-14 ren 0 0 0
Rales i 0 Ten 0 0
Cold to the touch 0 1en 0 0
Decreased dafecatlon 0 1(n 0 0
Labored breathing 0 teD 0 0
. Reduced motor actlvity 0 LI B 0 0
Mor Ibund 1-14 0 ten 0 0

SNumber of snlmals affected during Interval
555-003 bPercent of anlmals stfected based on survival at start of Interval Indicated



TABLE |, Cont,

FEMALES: Summary of Clinical F

I'ndings
Total Incidence® (f Affected)?

Study
Interval 0 mg/kg
Observation (Weeks) {Control) 100 mg/kg 300 mg/kg 1000 mg/kg
Red area, appllicatlon site 1-14 0 11 (73) 13 (87) 4 (9))
Scsbbed area, applicatlion site 1-14 . 1N 71047 11 (73 8 (33)
Scabbed areasC =14 2.3 0 0 o
Halr loss =4 1en 0 5 (30 42N
Area around eye red : -4 [¢] 0 213 0
Black materlial around eye 1-14 0 0 213 0
Eye pale -4 0 0 LN ) 0
Surface of eye Irregular In shape =14 1en 0 1N 0
Puplls dilated, did not respond to |lght =14 Yen 0 0 0
White erea, Internal eye =14 1Hen (0] 0 0
Eye dark =14 remn 0 1en 0
Ralsed white ares, eyelld =14 0 0 1en 0
Abraded srea, eyelld 1-14 0 0 1en 0
Brown matertal around eye =14 0 0 1en 0
Brown materlal around mouth, nasal reglon 1-14 0 0 0 1¢N
Yellow 3u4aﬂ.u_. anogonital reglon 1=14 0 0 0 2013
Inclsors malaligned- 1-14 o. 0 2 (1)) 0
Labored breathing t-14 0 0 2 (1)) 0

555-003

N Sieae i e

— o s

Sumber of animals affected during Interval
PPercent of anlmals affected based on survival at start of Interval Indlcated

[+

- e e S ——

Includos any body surface oxcept appllication site
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4. Statistics - The statistical methods used in this study

are presented in Appendix 2.
5. Quality assurance was performed.

C. METHODS AND RESULTS:

1. Observations

Animals weve inspected twice daily for signs of dermal toxi-
city and "pharmacotoxicity™".

Mortality: Only one male in 100 mg/kg group died prior to
the termination of the study. The cause of death was not
compound related. <

"Pharmacotoxic" signs: The summavy of clinical observations
ave presented in Table 1. Incvreased incidences of vred and
scabbed areas on the application site were observed in the
treated rats of both sexes vrelative to the controls. No
neurotoxic signs wevre veported in any test animals.

2. Body weight

Animals were weighed weekly. The summary of mean body
weights at week 13 and mean body weight changes is presented
in Table 2. Both high dose males and females showed weight
loss velative to the control, and the loss in high dose males
was statistically significant (Table 3). -

./.

TABLE 2

Mean Body Weight and Mean Body Weight Change

- " o . . i - ——— - —— —— .- ———— " . . Smk W W D W " s e s —

Male Female
Dose Week 13 Week -1 to 13 Week 13 Week -1 to 13
Levels Mean Body Mean Body Wt. Mean Body Mean Body Wt.
mg/kg Wt.; gm Change; gm Wt.; gm Change; gm
0(cont) 534 244 312 a9

100 509 (-4.7) 221 (-9.4) 310 (-0.6) 98 (~-1.0)
300 509 (-4.7) 225 (-7.8) 311 (-0.3) 96 (-3.0)
1000 484 (~9.4) 201 (-17.6) 304 (~2.6) 87 (~12.1)

( ): Percent difference from control.



TABLE 3 \.U&NN\ ﬂ%\,\m\,\aﬁhu?lﬂ:ml‘:w?{b

Males: Summary of Body Weight Values

WEEK

OF 0 _MG/KG _(CONTROL) 100 MG/KG 300 MG/KG 1000 HG/KG

Parameters Measured STUDY MEAN S.D. N MEAN s.D, N MEAN S.0, N MEAN 3.0,
Body Weight -2 212 14,1 15 2N 14,0 15 269 13.6 15 266 13.7
grams -1 290 14,2 15 288 183 15 284 13.8 15 283 14.9
] 330 17.3 18 325 18, 15 320 16,0 15 313 18.6
2 364 17.4 15 356 19.1 15 348 19.9 15 342} 20.8
3 392 19.7 15 370 49.8 15 n 21.4 15 3692 22.4
4 421 23.4 15 406 25.7 14 402 25.2 15 393! 24.5
5 439 21.5 15 425 31.8 14 422 28.4 15 412 27.5
- 6 460 26.5 15 442 2.1 14 443 27.8 15 429} 26.3
7 479 29.3 15 461 33.1 14 459 30.5 15 4837 31.4
8 491 30.2 15 476 34.8 14 472 30.8 15 4522 40.9
9 508 k) I} 15 489 3.8 14 485 33.8 15 4702 33.4
. 10 519 33.1 15 501 32.0 14 495 33,2 15 480° 33.5
1 534 34,1 15 515 33.4 14 509 36.1 15 4912 35.8
12 541 36.4 15 522 36.9 14 516 37.7 15 501! 39.4
13 534 37.6 15 509 33.4 14 509 38.0 15 ag4? 42,6

555.003
S.D. - Standard Deviation um,as_m,na:n_x different from the Control group; p<0,05 nm*aa,«*aazndg different from the Control group; p<0.01

N - Number of Animals

Q41



. ThABLE 3 ﬁ\\x\.m\\ \.wm\m.m Fadkisns Feom b&&)&{\tx\w

Females: Summary of Body Weight <~:=..é‘v

WEEK
OF 0 MG/KG_(CONTROL) 100 MG/KG 300 MG/KG : 1000 MG/KB
Parameters Measured STUDY MEAN $.0, N MEAN S.D.NY N MEAN S.0D. N MEAN $.0. N
Body Weight -2 201 9.4 1% 202 10.2 15 205 9.6 15 205 9.3 15
grams -1 213 9.8 15 212 12.7 15 , 215 11.0 15 217 8.7 15
1 230 12.5 15 230 15.2 15 234 9.4 15 228 10.9 15
. 2 247 14,6 15 249 © 16,3 15 249 16.0 15 248 17.8 15
3 258 16.1 15 258 17.8 15 258 12,7 15 259 16.2 15
4 270 17.7 15 270 19.9 15 2n 14.1 15 270 18.5 15
5 275 19.5 15 274 19.7 15 278 17.3 15 275 17.1 15
6 286 22,2 15 285 21.9 15 286 17.7 15 284 21.4 15
o 7 298 20.4 15 295 22.7 1% 294 14.4 15 293 20.1 15
8 303 22.3 15 299 22.0 15 301 15.4 15 299 21.6 15
9 305 21.8 15 306 23.8 15 309 16.0 15 303 21.4 15
10 309 22.9 15 309 25.0 15 307 20.0 15 305 21.8 15
11 k}¥) 20.8 15 313 2.8 15 312 15,8 15 310 25.3 15
12 320 21.3 15 317 24,0 15 314 16.2 15 311 21.9 15
13 312 23.6 15 310 24.6 15 amn 18.8 15 304 23.3 15
555-003 !
S.D. - Standard Deviation .zo statistical significance observed

N - Number of Animals

e
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3. Food consumption

Food consumption was detevrmined, and the results calcu-
lated as gm/kg/day were presented in Table 4. Both high
dose males and females showed significant increase in
food consumption vrelative to the controls from approxi-
mately week 8 to the termination of the study.

4. Ophthalmaelogical examinations

Ophthalmalogical examinations were conducted at pretest
period and at week 13 on all rats; no compound-vrelated
effects wevre reported.

5. Blood was collected before treatment from 10 animals/sex
and at week 13 from all the animal on study for hematology
and clinical analysis. The CHECKED (X) pavameters were
examined.

ae. Hematology

Leukocyte differential count*
Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc.(MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

| Hematocvit (HCT)*

| Hemoglobin (HGB)*

| Leukocyte count (WBC)*

| Exythrocyte count (RBC)*
| Platelet count*
|
|
|
|

LI ]

o . oo — —c

Blood Clotting Measurements p
(Thromboplastin time) ﬁ'

(Clotting time)
(Prothrombin time)

*

Required for subchronic and chronic studies

Although thevre were changes in MCHC in high dose females and
in MCH in low dose males velative to the controls, these changes
were not marked as indicated below and were not consideved bio-
logically significant.

Controls High Dose Females
MCHC (g/d1) 32.6+0.44 32.2+0.36*

Controls Low Dose Males
MCV (microns3) 62 + 2.4 64 + 1.8%

T T o T R TR e e e e e G m e e i e e S e e - . - —— " = = A S . —— - - - = - -

* Statistically significant at p < 0.05
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S~
mewm!m«vkduﬂhkmS\hS5¥wu:thWTQZV
Summavy of Food Consumption Values
WELK .

OF 0_MG/KG (CONTROL) 100 _MG/KG 300 MG/KG 1000 MG/KG

Parameters Heasured STUDY HEAN .0, N MEAN S.D. N 5.0, H HEAN S.D. h
Malesy
Food Consumptfon ! 87.1 3.58 15 86.5 3 15 2.719 15 8s.7 3.5% 15
9/kg/day 2 80.4 2.80 15 79.6 4 15 J.09 15 81.3 3.50 15
k! 17.1 3.50 15 72,6 14; 15 3.27 15 78.0 4,03 15
4 74,1 3.48 14 13.3 3 14 2.61 15 75.1 .n 15
5 66.1 3.40 15 67.3 2 14 3.07 15 67.9 2.32 15
6 64.4 1.78 14 67.2 3 13 3.64 15 69.8° 2.93 15
7 63.3 3.99 15 65.2 3 14 .13 15 66.2 ,4.62 14
8 61.5 3.56 15 63.5 4 14 3.76 15 65.8! 4,76 15
. 9 60.2 3.42 15 61.2 7 14 3.60 15 65.5° 5.06 15
10 57.6 3.76 15 59.2 3 14 4,25 15 m_.c~ 3.26 15
1 53.6 3.72 15 54.5 3 14 3.4% 15 mw.uw 2.58 15
12 52.0 2.76 15 54.3 3 14 3.47 15 mo.m~ 3.19 15
.. 13 47.6 3.35 15 48.3 k] 14 3.66 15 mu.u_ 3.28 15
Females

Food Consumption 1 94.2 4,25 15 97.0 7.21 15 92,9 5.02 15 95.4 6.75 15
g/kg/day 2 90,7 4,42 15 92.9 6.93 15 91.2 4,87 15 95.8 5.68 15
3 89.4 4,92 15 89,2 7.26 15 89.1 4.75 15 92.0 4,14 15
4 85.7 5.88 15 86.5 6.23 15 85.6 3.69 15 81.9 4,34 15
S 79,4 3.84 15 82.7 6.68 15 79.2 4.24 15 mu..- 1.27 15
6 80,5 5,25 15 81.8 6.71 15 80,0 4,11 15 85.8 4,05 1§
7 77.7 4,98 15 80.0 6.12 15 79.9 3.80 15 @N.ung 5.15 15
8 76.3 4.23 15 7.9 5.01 15 76.4 3.03 15 80.9 4,63 15
9 74.6 4,55 15 75.8 4,61 15 76.2 5.76 15 81.12 4,46 15
10 72.2 3.98 15 74.0 6.12 15 70.7 3.35 15 wu.uw 3.50 15
11 64.8 4.08 15 67.9 5.66 15 67.6 3,29 15 ~u.m~ 4,63 15
12 64,2 4,61 15 66.8 6.01 15 66.0 3.29 15 -.c~ 5.63 15
13 58.5 4.19 15 62.9 5.51 15 62.8 6.52 14 66.9 4.67 15

555-003

$.0. - Standard cm<*u~‘or
N - Number of Animals

uméa:*m,na=~_< different from the Control group; p<0.05

~m¢c=‘m~na=~dz different from the Control group; p<0.01
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b. Clinical Chemistry

>

Electrolytes:

Calcium*

Chlovride*

Magnesium¥*

Phosphorous*

Potassium¥*

Sodium*
nzymes

Alkaline phosphatase
Cholinestevrase#
Creatinine phosphokinase®*
Lactic acid dehydrogenase
Serum alanine aminotransf
Sevrum aspartate aminotran
gamma glutamyl tvransfevas
glutamate dehydrogenase

L

L

® X

RPN - ST AT AR

——— e At i SN Sm— v ————

* Required for subchronic and
# Should be required for OP
° Not vrequired for subchronic

Marginal increases in blood urvr
in mid and high dose males velat

»”

Other:

Albumin*

Blood creatinine®
Blood uvrea nitvogen*
Cholesterol®*
Globulins

Glucose?®*

Total Bilivrubin*
Total Sevum Protein*
Triglycevides

Serum protein electrophoresis

L

®oxoX X

N o c—— S—— — —— ot ——

[

erase (also SGPT)*
sferase (also SGOT)*
e

chronic studies

studies

e

el
-

ea nitvrogen (mg/dl) was obsevrved
ive to the controls {(control,
high dose, 16.3+1.56). These

increases in mid and high dose males wevre statistically signi-
ficant (p < 0.05). Theve were also significant decreases in

glucose in high dose males and i
high dose females; these decreas
ficant.

6. Sacrifice and Pathology

n alanine aminotvransferase in
es were not biologically signi-

All animals that died and that wevre sacvificed on schedule

wevre subject to gross pathol

ogical examination and the

CHECKED (X) tissues were collected for histological
examination. The (XX) organs in addition wevre weighed.

g
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X X X
Digestive system Cavdiovasc./Hemat. Neuvrologic
| | Tongue x| .Aoxrta* |xx.Brain*t
|x|.salivary glands* |x].Heart* Ix| Periph. necvve*#
| x| .Esophagus* |x|{ .Bone marrow* |x] spinal cord (3 levels)*#
| x| .Stomach* |x] .Lymph nodes* |xl.Pituitavcy*
| x| .Duodenum* |xl.Spleen* |x] Eyes {(optic n.)*#
| x] .Jejunum* x| .Thymus* Glandularvr
| x] +Ileum* Urogenital |xx.Advenals*
| x| .Cecum* |xx.Kidneys*+t ! | Lacrimal gland#
| x| .Colon* ‘ |x}.Urinarvy bladder* |x|! Mammary gland*#
] x| sRectum* |xx.Testes*1t |x].Pavathyroids*t+t
|xx.Liver*t x| Epididymides x| .Thyvoids*+t
| | Gall bladdev*# |x] Prostate o Othevr
| x| .Pancreas* : | | seminal vesicle |x] Bone*#
Respivatory |xx Ovaries*t {x] Skeletal muscle*#
| x| .Trachea* |x].Uterus* Ix] skin*#
| x} .Lung* |x]l A1l gross lesions
Nose® and masses¥*
Phavynx®©
Larynx®
* Requivred for subchvronic and chronic studies
° Required for chronic inhalation
# In subchronic studies, examined only if indicated
by signs of toxicity or tavrget ovrgan involvement
t Organ weights vequired in subchvronic and chronig’studies
tt Organ weight vrequired for non-rodent studies
a. Oxgan weight
The summary data of organ weights are presented in Table 5.
Absolute and vrelative kidney weights (kidney/body weight and
kidney/brain weight) were increased in both high dose males
and females. These increases wevre statistically significant
except the absolute kidney weight of high dose females.
Although absolute and velative kidney weights wevre increased
in mid dose males, only the increase in kidney/body weight
ratios showed statistical significance.
Absolute and velative liver weights (liver/body weight &
liver/brain weight) wevre increased in all tveated females,
but statistical significance was seen only in mid and high
dose females. Similarily, absolute and relative liver weights
of high dose males were also significantly increased.
b. Gross pathology

The findings of gvross pathology ave presented in Table-6.

I #



(Data taken from the submission)

TABLE 5

Hales: Sumary of Organ Welght Values

DAY

of 0 MG/KG {CONTROL) 100_MG/KG 300 _HG/KG 1000 MG/KG
Parameters Measured STUDY HEAN S.0, N HEAN $.0, N KEAN S.0, N HEAN S.D. N
Body Welght 90 533 3.0 18 512 BA4 8.1 15 408} 8.0 15
9
Braln 90 2.04 0.104 1% 2.02 1 2.01 0.088 1% 2.00 0.10¢ 15
g
Brain/Body Weight 90 3,86 0,365 15 kX1 14 1 0,530 1% 4.4 1$
£x10
Adrens) 90 66 0.2 15 n 100 14 68 5.1 15 69 9.8 15
Y]
Adrenal/Body Weight 90 12.5 2,01 15 13.8 2,15 1 13,9 1.89 1 14.3 2,19 15
gx10?
Adrenal/Brain Welght 90 3.25 0.518 1§ 3.49 0,486 14 3,38 0.219 1% 3.46 0.519 15
N -
Kidney 90 .27 0.457 15 4.49 0.633 14 4,65 0,427 15 4.89% 0.512 1%
9

L] .

Kidney/Body Weight 90 8.03 0.055 15 8.76 0.997 14 9,482 1,356 15 10.08? 1.087 15
110
xazw;:; Welght 90 2.09 0.256 15 2,22 0.325 14 2,31 0.233 1S 2,447 0.246 15
110~
Liver 90 21.92 2.921 15 21.29 2,444 23,23 2,430 15 25,992 38 15
9
Liver/body Welght 90 4.12 0.54¢ 15 4.16 0.387 14 0,707 15 5.322 0.525 IS
e
Liver/uratn Welght 90 10,74 1,459 IS 10,54 1.262 1 11.56 1.238 15 12,992 1,993 15
£x1073
Testis 90 3.5 0.415 15 3.59 0.301 14 kX )/ 0.211 15 3.63 0.339 15
9 .
Testis/Dody Weight 90 6.68 0.893 15 7.03 0.510 14 1.10 0.929 IS 7.49 0.904 15
£x10
Testis/Oraln Welght 90 1.4 0.206 15 1.78 0.147 14 1.73 0.138 15 1.81 165 15

%1072

§55-003

$.0, - Standard Deviation

N - Humber of Animals

R

um_c=.~‘n~:p.« different from the Control group; p<0,01

A
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T48LE 5 (ont'd (Dot u(r?m{) Sbmiasion)

Females: Summary of Organ Weight Values

DAY

oF 0 HG/KG (CONTROL) 100 MG/KG 300 MG/KG 1000 HG/XG
Parameters Heasured STUDY HEAN S.0, N HEAN s.D, ) HEAN S.D. N REAN S.D. N
Body Weight 90 314 8.3 15 307 23.8 (15 310 26,2 15 305 75,4 1%
'
Brain 90 1.93 0.031 15 2.00 0.150 o 2,00 0.128 15 1.91 0.096 15
g TN
Brain/Body Weight 90 6:18 0.503 15 6.54 0.657 15 6.49 0.627 15 6.31 0.517 15
£x10 : ' : .
Adrenal 90 84 9.1 15 09 7.0 15 86 12,2 15 90 R % B
8 -
Adrenal/Body Welght 90 21.0 340 15 29.1 15 28,0 435 15 29.6 5,02 15
x10
AdrenaV/Braln Welght 90 4.38 0.483 15 4,43 0.717 15 0.676 15 4.70 0.725 15
%
Kidney 90 2.70 0.269 15 2.06 0.2719 15 2.87 0.389 s 3.02 0.312 15
¢ ‘ .
Kidney/8ody Weight 90 8.64 0.983 15 9.34 0.890 15 9.30 1,300 18 9,92} 0.826 15
x10
Kidney/Brain Welght 90 1.40 0.132 15 1.4 0.136 15 1.44 0.170 15 1.58% 0.179 15
1x1072
Liver 90 12,62 1.725 15 14,14 1.750 1§ 14,451 1,793 15 17,143 2,693 15
g
Liver/Body Weight 90 4.04 0,542 15 4.60* 0.366 15 4,673 0.494 15 5,613 0.622 15
< .
Liver/Brain Welght 90 6.54 0.821 15 7.1 0.900 1§ 1,22 0.779 15 8.99? 1LSI11§
2x10™2
Overy 90 151 25.7 15 159 26.9 1§ 155 20,7 15 157 16.F 15
2 .

i

Ovary/Body Welght 90 4.83 0.797 16 5,21 0.881 15 5,05 0.894 15 5.19 0.643 15
1x10%
Ovary/Bratn Velght 90 , 7.85 1.426 15 8,01 1,313 15 1.76 1.083 1S 8.26 1012 15

b

595-003

5.0, - Standard Deviation
N - Humber of Animals

'Signiricantly different from the Control groups p<0.05 »u.u:.a*nusn_« a_quﬂase from the Control} group; p<0.01



a6l E b

INCIOENCE OF HACROSCOPEC OBSERVAT {ONS
Ooaths and Unscheduled Sacrifices, O fo Terminatlon, Tormlne! ‘Sacrifice

0 mg/kg
SITE {Control) 100 mg/kg

300 mg/kg 1000 mg/kg

- Observation 005 s 0os 1s

00s TS 00Os 15

HUMBER OF ANTMALS EXAMINED [+] |34 1 14
HUMBER WITHIN HORMAL LIMITS 0 13 o 7

135 o 13
[} ' [] 0

HALES

KIDHEY

-~ Hottied, bltateral, mild 1 1

- focus, depressed, mild

-~ Hydronephros!s, uailaterst, ~ alig 1
- modorste

- Enlarged, bilatersl, mitd - — —-— — S — - — — —_ 2

= Grenuler, bliteteral, - frece
- nitd
- Pate, bllatersl, mitd

LIVER
- Entlsrged, gonerstlzed, mild

SKIM, £YELIO
- Hailr thlaned, unilatera!l, mlld

SKIN, TREATED

= Mithln normal 1lmits . 15 1 10
-~ Thick, = frece
- mild
- Subcutis, white stresks, mlid ) °
=~ Scate, diffuse/focat, - trace
~ wmild 4

FEMALES

N N s e o

HUMBER OF MNIMALS EXN4INED 15 s
HUMBER WITHIN NORMAL LIMITS 13 fo

15 135

e

= Lens, cloudy, unilaters!, severse ]
= Rupture, unllateral, png 1
~ Cornea, cloudy, milaterat, alid

KIONEY
- Mot tied, bllateral, mild

SKIN, EYELID -
- Abreslon, miid .

SKiN, TREATED

= Within nocmal fimlts 15 11
- Scele, diffuse, focal, mitd i 4
= Crust, multifocal, mild

355003 N 005 - Dcaths and Unscheduled Secrificas

TS = Terminal Secritice

DA?’A TAKEN Fegm Juém«wr’u

-@'17 Degrpl 77,\',‘01[‘7 4&7-)&%

png = Prosont, no grade

NOS - Not othorwlise spect{ledt:

&

L
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In all treated males theve was an increased incidence of
enlarged kidney relative to the controls, and it was dose-
and compound-velated. Pale and granular kidneys wevre also
observed in mid and high dose males.

In the compound-treated skin of all test males and females,
increased incidence of dermal scaling was observed and was
dose~ and compound-related. Other findings were not considered
to be treatment-vrelated.

Cc. Microscopic pathology

The increased incidence of micvroscopic findings velative to
the controls are presented in Table 7.

In all dosed males, increased incidence of histopathology
findings in the kidneys, livevr, and treated skin wevre observed,
and these findings were graded tvrace to mild. The kidney
lesions included granular casts, inflammation, vregenevation,
and hyaline droplets which are summarized in Table 8.

_Table 8

Summary of Significant Microscopic Renal Findings
in Deet Treated Rats

O G cn S e D D A e N D p S M S S TS D CE M D S M G s e T W A e e - - — - - ——— o

Dose (mg/kg) 0 100 300 7 1000
Males
Granulavr casts 0/15 8/15 9/15 10/15
Inflammaton 6/15 14/15 15/15 15/15
Regeneration 3/15 14/15 15/15 15/15
Hyaline dvroplets 0/15 11/15 13/15 14/15
_Females
Hyaline cast 0/15 1/15 0/15 3/15
Inflammation 0/15 1/15 0/15 4/15

The increased incidences of venal cast and inflammation
in high dose females were less in number and in severity
than those seen in males; nevertheless, the incidence was
more than that seen in the concurrent controls. It should
be emphaisized that the presence of hyaline in vrenal tubules
was observed in both sexes of the treated animals.

In all treated male rats a slight incvrease in the incidence
of liver change which was chavactevrized by vacuolar change was

L3N



TARBLE T .

Incidence of Microscopic Observations
0 to Tearmination: Rats

( DATA TAKEN fesm Submission ; MRED No. uosts 75 )

TISSUE 0 mg/kg 100 300 1000
0BSERVATION {Coatrol) mo/kg mg/kg mg/ kg
Hale
Kidney (15} (15) (15) (1s5)
Cast, granular (4] 8 9 10
~trace a 4q 6 q
-mitld [1] 4 3 6
Hydronaphrosis, mild [+] ] 1 0
Inflammation, "6 14 1S 15
-trace 6 2 6 1
-mild ¢} 12 9 t4
Hineralization, trace (1] 0 [¢] 1
Within normal 1imits 9 1 o o]
Regeneration, 3 14 15 15
~trace 3 3 5 1
-miild o 1" 10 14
Hyaline droplets* o LR 13 14
Liver (15) (15) (1s) (15)
Hypertrophy, mild L] o o 1
Within normal (imits 15 13 11 13
Vacuolar change, trace [] 2 4 2
Skin, Eyelid (0} (0) (1) (0)
Inflammation, mild 0 [s] ] [s]
Skin, Treated (15) (15) (15) (15)
Acanthosis, 0 12 1S5 1S
—~trace [ ] S [¢) 2
-mild [+ 7 15 13
Hyperkeratosis, 4] 3 Q 4
~-trace [v] 2 (o] 0
~-mila (4] 1 0 4q
Within normal iimits ) : 1 23 t o] 0
" Skin, Untreated (15) (‘5{) (15) (1s)
e Acanthosis, mild o [ 0 2
s £roston, trace 0 o o 1
Within normal 1imits 15 15 15 13
Parakeratosis, trace 0 [ o i
Female
Kidney (15) (18) (15) (lg)
Cast, hyaline 0 ! 0
< * ~trace ] 1 0 2
-mild 0 o 0 !
Inflammation, trace o 1 ? :
Hineratization, trace (] 0 . ;
Within normat limits 1S 13 4
Liver (15) (1s) (15) (15)
Within normal 1imits 15 1S iS5 15
Skin, Treated 15) (1s) (15) (15)
——— e —,
Acanthosis, o 13 15 15
-trace o 6 2 1
-mitad 4] 7 13 14
Eroston 0 0 1 1
* -trace (4] 0 1 o
~mfild 0 0 0 ;
Exudate 0 0 4
' -trace 0 o 2 0
~mild 0 0 1 g
0
Hyperkeratosis, o 4
~trace 0 3 0 '
-mild 0 1 o 4
Inflammattion, trace o o 1 g
within normal {(imits 1S 1 0
Skin, Untrested (15) (1) (1s5) (15)
Acanthosis, mitd 0 0 0 :
Within normal 1imits 15 s jS !
$55-003 CODE: () = NUMBER OF AMIMALS EXAMINED C &25

Go. Day DeRmal_ Tdx, o t. £rad..
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found (Table 7), but this change was not observed in females.

In the treated skin of both male and females of all dose
levels, increased incidences of acanthosis and/ovr hypertrkeratosis
were found. Acanthosis of the skin was also observed in the
untreated skin site of a male and a female in 1000 mg/kg groups.
The dermal findings were compound-vrelated.

There were other sporadic histopathological findings in dif-
ferent tissues, but they were not considered to be compound-
related.

DISCUSSION

When groups of rats (15/sex/dose) wevre dermally applied DEET
at dose level of 0, 100, 300, and 1,000 mg/kg; increased inci-
dences of acanthosis and hypevrkevatosis were observed on the
application sites of all DEET treated animals.

Body weights of all high dose males were significantly decreased
relative to the controls, but food consumption was comparable
between treated and contvrol animals.

Clinical chemistry vrevealed mavrginal increase in blood urea
nitrogen in mid and high dose male vats, and this increase was
statistically significant. In view of the histopathological
findings in the kidneys of these animals, this slight increase
was considered as compound-related. Paa

s

Absolute and relative (kidney/body and kidney/brain) kidney
weights wevre increased in mid and high dose males. In addition,
statistically significant increases in relative kidney weights
were observed in high dose females.

Absolute and relative liver weights (liver/body & livevr/brain)
were increased in all treated females and in mid and high dose
males. However, liver histopathology findings did not indicate
any adverse effects, and the "changes in liverv weight were proba-
bly an adaptive vesponse".

Both gross and histopathology data indicated kidney lesions in
all treated males and marginal renal effects in high dose females.
The histopathology findings in the kidneys of the treated males
included granular casts, inflammation, regeneration, and hyaline
droplets wheveas in high dose female hyaline casts and inflam-
mation wevre observed.

The renal cast observed in males was diffevent from that of
females. The author of the vreport believed that venal lesions
in males wevre caused by alpha 2u-globulin which is produced
in the liver of males only undevr the androgenic control. How-
ever, this does not explain the mavrginal effects on the kidney

2
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observed in high dose females. In addition, no experimental data

were veported to prove that the granular cast in male rats con-
sisted of alpha 2u-globulin.

The study was has been well conducted, and the report is well
written. However, based upon the findings of vrenal lesions on
all treated males and dermal lesions on the application sites
of all treated rats, a NOEL can not be established. According

to the Subdivision F Guidelines, this study is classified as
Supplementary.

22
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DeeT Hoxicolo 3y revieln)

Page is not included in this copy.

Pages 24 through 26  are not included in this copy.

*

The material not included contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedqrgs
Identity of the source of product ingredients);
Sales or other commercial/financial information

A draft product label

The product confidential statement of formula
Information about a pending registration action
7< FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

~ The information not included is generally considered confidential
By product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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REPORT

STUDY TYPE: 90~Day Oral Dose Range Finding Study in Rats

CHEMICAL: DEET (N, N-diethyl-m-toluamide)

RECORD NUMBER: 206238

MRID No.: 40241703

CASWELL NO.: 346

EPA ID No.: 51147-1

SPONSOR: DEET Joint Venture/Chemical Specialties Manufacturers

Association, Washington, DC.

TESTING FACILITY: International Research & Development Corp.,
Mattawan, Michigan.

CITATION: Johnson, D.E. Evaluation of DEET in a 90-Day Oral Dose

Range Finding Study in Rats

. International Research

and Development Corp., Project No.: IRDC 555-001 (June
1, 1987). Submitted by DEET Joint Ventuve/Chemical
Specialties Manufacturers Association. EPA MRID No.:

40241703.

CONCLUSIONS: When groups of vats (15/sex/dose) were fed DEET

at dietary concentrations of 0, 100

. 500, 1000, 2000, and

4000 mg/kg, the The following effects were observed:

2

1. Decreased food consumption and body weight and also deaths
in 4,000 mg/kg animals. All the animals in this dose level

were sacrificed at week 13.

2. Decreased body weight and food consumption in all treated
males and females in 500 mg/kg and above.

3. Increased absolute kidney weight in 500 mg/kg males and

increased absolute and relative liver weights in all treated

groups except 100 mg/kg females.

4. Increased incidence of vrenal lesions which included granu-
lar casts, inflammation, regenevation, and hyaline droplets

in all treated males.

The study has been well conducted,

Howevevr, based on the vrenal lesions in all treated males and liver
weights in all treated rats, a NOEL can not be established.

ding to the Subdivision F Guidelines,
Supplementary.

and the report is well written

this study is classified as

Accor-

2Ty



A. MATERIALS:

1. Test Compound is 98.3% puvre technical N, N-diethyl-m-tolu-
amide. The details of the test article are presented in
Appendix 1.

2. Test animals: S-weeks o0ld Charles Rivers CD rats were
obtained from Charles River Breeding Labovatories, Inc.,
Portage, Michigan.

Ba. STUDY DESIGN:

1. Animal assignment

The animals used in this study weve selected based on the
body weight (male, 269-300 gm; female, 165-191 gm) and accep-~
table pretest weight gain. The selected animals were ran-
domly assigned to the following treatment groups:

Dose in
Test diet 90-day oral dose vange finding study
Group (mg/kqg) male female
1 Cont. 0 15 15
2 100 15 15
3 500 15 15
4 1000 15 1521
5 2000 15 15/
6 4000 15 15

2. Diet Preparvration:

The test compound/diet mixture was prepared weekly with the
concentrations adjusted based on mean weekly food consump-
tion measurements. The mixtures wetre store in stainless
steel containers at room temperature. Samples of the mix-
ture wevre taken for chemical analyses.

The mixture was found to be stable for 21 days, and the
individual test diet preparation contained an average of 90

to 105% of the targeted concentrations (Table 1)

3. Animals veceived food and water ad libitum.

4. Statistics: The statistical methods used in this study
are presented in Appendix 2.

5. Quality assurance statement was signed.

%
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Periodic Analyses; X of Target Concentration Found!

Dosage
Level Study Week
Group (mg/kg/day) Sex 1 2 3 4 8 12 Mean + s.p.?
2 100 Male 94, 100 93, 92 90, 89 97, 96 104, 104 91, 93 96 + 5.0
(97) (93) (50) 97 . (104) (92)
. OO\
Female 98, 103 95, 913 91, 87 90, 89 99, 103 99, 99 96 + 5.2%
. 89, 9
(101) (94) (90) (90) : (101) (99)
3 500 Male 101, 99 95, 98 96, 96 92, 98 - 101, 104 97, 96 98 + 3.02
-’ (100) 97) (96) (95) i (103) on
Female 95, 100 97, 95 94, 94 96, 94 100, 101 10t, 97 97 + 2.6
(98) (96) (94) (95) (101) (99)
4 1000 Male 102, 99 102, 101 96, 99 99, 100 102, 103 95, 97 100 + 2.62
(1o01) (102) (98) (100) (103) (96)
Female 100, 98 105, 102 98, 96 94, 94 98, 100 107, 102 100 + 4.2%
(99) (104) 97) (94) (99) (105)
5 2000 Male 100, 97 99, 99 95, 101 98, 101 too, 102 96, 97, 83 98 + 3.2%
(99) (99) (98) (100) (101) (92)4
Female 93, 97 99, 99 103, 95 96, 96 97, 100 92, 85, 95 97 + 3.2%
(95) (99) (99) (96) (99) (914
62 4000  Male 102, 102
(102)
Female 100, 97
(99)
555-001 lvalues in parenthesis are the average of duplicate assays unless otherwise indicated.
2Group 6 terminated at study week 2. .
u><mnmmm of 4 replicate assays
p><m«mwm of 3 replicate assays
S Based on average of replicate assays,
S.D. -~ Standard deviation

’*

JqI
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1.

METHODS AND RESULTS:

Observations

Animals weve inspected twice weekly for signs of toxicity
and mortality.

On the first day of week 2, 1 male and 2 females in the
4,000 mg/kg group died or sacrificed in extremis. The
remaining animals in this group were sacrificed during week

3. The animals, which died or sacrificed in extremis, showed

signs of veduced defecation, hunched posture, labored
breathing, and reduced motor activity prior to death. One
female in 500 mg/kg group and 4 females in the 2,000 mg/kg
group died prior to termination of the study.

Body weight

Animals were weighed weekly during the test and weighed
twice prior to the administration of the test materials.

In both males and females decreases in mean body weights
wevre observed in 500; 1,000; 2,000; and 4,000 mg/kg groups
(Table 2a and 2b). These decreases werve statistically sig-
nificant at dose levels of 1,000 mg/kg or above in males
and of 500 mg/kg or above in females. In 4,000 mg/kg ani-
mals, seveve weight loss was observed in week 1 of the com-
pound administration; these animals wervre sacvrificed at
week 3. L

2
s

Table 3 summarized the mean body weight and mean body
weight changes. Dose-related decreases in body weight
gains wevre found in all treated animals of 500 mg/kg ot
above vrelative to that of the controls. The mean body
weights of 100 mg/kg animals wevre comparable to those of
the controls.

TABLE 3*

Mean Body Weight and Mean Body Weight Change
(percent differeace from coacrol)

Male Female

Meaa Body Mean Body

Dosage Level Mean Body Weight Mean Body “eight
(mg/%g/day) Weight, g Change, z Weight, g Change, z

0 (Control) 530 232 274 86

100 525(-0.9) 226(-2.6) 268(-2.2) 82({-4.7)
500 506(-4.5) 209(-9.9) 246(-10.2) 62(-27.9)
1000 455(-14.2) 155(-33.2) 231(-15.7) 44(-48.8)
2000 317(~40.2) 17(-92.7) 200(-27.0) 4{-33.7)

*

(Data taken from Submission)

20



TABLE 2a

Kales: Sumaary of Body Meight Values

VEEK
of 0 MG/KG/DAY (CONTAOL) 100 HG/KG /DAY 500 HG/XG/0AY
Parameters Measured STupy HEAR 5.0, ] HEAN $.0, [ HEAN S.0. N
Body Weight -2 283 8.6 15 283 8.5 s 282 8.6 15
grams -1 298 10.5 15 299 1.0 18 297 0.3 15
1 340 13.0  1s 342 115 313 13 1
2 n 14.9° 15 3 18.0 1S 360 17.4 15
3 398 17.9 15 398 212 15 184 18.9 15
4 a2 19.1 15 423 23.4 15 405 2.1 s
5 442 20.8 15 441 25.7  1s 424 5.0 15
6 460 2.1 1s 460 27,9 1s 443 243 13
F 482 2.6 15 a 0.7 15 460 2.5 s
8 . 496 221 18 490 21 15 470! 247 1
9 509 24.8 15 504 3.4 15 48/ 24.6 1y
10 517 243 15 513 M3 15 497 2.4 1
1 526 271 15 518 2.3 1% 504 0.4 s
12 536 247 s 525 2.7 1s 513 2.4 s
13 530 2.8 15 525 29.6 1§ 506 M8 1
WEEK
of 1000 #G/KG/DAY 2000 WG/KG/OAY 4000 HG/KG/DAY
Paraneters Measured SsTuoy - MEAR $.0. N HEAN S.n. L] HEARN 5.0, N
8ody Welight -2 286 8.3 15 284 8.7 15 282 8.7 15
grams - 00, 1.3 15 300, 9.1 15 27, 1.0 15
1 327 125 18 295 121 1S 221 29.2 15
2 353! 16.0 15 2922 9.9 15 ) 1922 g 4
3 1762 16.9 15 ne6? 120 15
4 3922 18.3  15- 3292 174 1s s
5 102 18.0 15 3362 2.5 s 7
6 4202 19.9 15 1322 224 15
7 il 19.4 15 32,2 218 18
8 440? 25.7 1s 3262 31.0 15
: 9 4532 248 15 3292 1S 1s
10 4542 0.0 15 2 7.6 15
1 4542 3.3 1 326? 8.6 15
12 4622 128 15 : 3262 9.1 18
13 4552 6.9 15 ns? W4 1
“sssoul N
S0 - Standacd Deviation 'Significantly gifferent froa the Control group; p<.05 *Significantly differcat froa the Control group; p<0.01
B tusber of Animals “animals removed from Lreatment

(Mﬂ)» 7HkEN Herm Submise, d'N)
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TABLE 24

females: Summary of 8ody Weight Values

VEEK
of O HG/KG/DAY (CONTROL] 100 MG/KG/DAY S00_MG/KG/DAY
Pardueters Measured STUDY HEAM $.0. N KEAN S.D. ] . MEAM $.0. N
Hody Welght -2 180 1.5 15 . 178 74 15 wr 7.4 15
graas 1 188 79 15 16 7.5 18 184 1.6 is
1 202 123 18 204 8.7 1s 194 9.8 IS
2 21 127 1 21 13.0 1S 208} e 1S
3 232 M5 15 224 3.4 15 2152 s 1s
4 241 s 1S 233 1.9 1s 2212 13.3 15
5 248" 185 15 241 122 15 2212 4.5 18
6 257 5 15 . 246 16.8 15 22 15.2 18
7 266 08 15 255 7.6 1S 2382 4.5 15
8 268 21.2 15 254 16.2 15 2382 1.6 15
9 212 6.2 15 262 16.9 1% 2452 16.0 15
10 276 2.2 s 266 20.3 1 2482 U T
n n 25.0 15 269 19.2 15 244 o 4
12 218 4.t s n 1.4 15 2492 1.5 14
13 21 236 15 268 17.5 15 2462 7.3 1
EEK
of 1000 KG/KG/0AY 2000 WG /KG/DAY 4000 HG/KG/OAY
Parsncters Heasured  STUDY HOAN S.0. [ HEAR S.0, ] HEAN 3.9, N _
Budy Weight -2 180 13 15 178 7.4 15 181 6.9 15
graus -1 187 8.0 15 186 7.3 15 189 8.5 18
1 1822 8.5 1Is 1622 8.5 15 1362 931 13
2 1882 0.9 15 1392 9.7 13 2004 9.7 13
3 2002 10.0 15 1672 s n .
4 2112 0.7 1s 1792 131 13
s 2172 12 s 1842 5.0 13
6 219% 6.6 1S 1812 177 13
! 2252 10.9 15 1812 19.2 13
8 2292 10.6 15 1822 200 13
9 2342 0.7 15 1882 241 13
10 2352 0.5 15 1892 6.4 13
1 232 e 15 1892 0.1 1
12 2352 1.5 15 189 333 13
1 2n? 1221 s 2002 1.3 1
555 001 N -

S0, - Standard Deviat ion

oo Nusbier of Animgls

Zsiquificanlly different feam the Control group; p<0.01

*Aninals removed from tecataent

(201 Prens Fom Subonisesins)
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3. Food consumption and compound intake

Consumption was determined and mean daily diet consumption
was calculated. Compound intake was calculated from the
consumption. These data are presented in Table 4a and 4b.

Dose~related decreases in food consumption were observed in
treated animals of 500 mg/kg or above. When food consumption
values were expressed as mg/animal/day, statistically signi-
ficant decreases wevre seen in animals treated with 500 mg/kg
or above. The food consumption of 100 mg/kg animals was com-
parable to that of the controls.

Se. Blood was collected before treatment (5 animals/sex/dose)
and at week 13 (10 animals/sex/dose) for hematology and
clinical analyses. The CHECKED (X) parameters were
examined.

a. Hematology

Hematocvrit (HCT)*
Hemoglobin (HGB)*
Leukocyte count (WBC)*
Erythrocyte count (RBC)*

i Leukocyte differential count*
|

|

|

| Platelet count*

|

|

|

!

Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc.(MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

MR XX RIx

Blood Clotting Measurements
(Thromboplastin time)
(Clotting time)
(Prothrombin time)

* Required for subchronic and chronic studies

In males, there was a decrease in lymphocytes in 1,000 and
2,000 mg/kg groups as indicated below:

Control 1000 mg/kg 2000 mg/kg

Lymphocytes 10.3 + 2.11 8.4 + 0.95 8.1 + 1.86
(x 103 /cmm)

In females, there were slight increases in hematocrit and ery-
throcyte values and decreases in MCV and MCH values of 20090 mg/kg
animals; as indicated below these changes weve significantly
diffevrent from those of the controls.

Hematocrit erythrocyte MCV MCH
% x10% /cmm microns (pqg)
Control 49 + 1.9 7.4 + 0.24 66 + 1.2 21.4 + 0.47
2000 mg/kg 52 + 4.3%* 8.4 + 0.88¢ 63 + 2.5¢ 20.2 + 0.50t¢
* significanty at p<0.05 t significant at p<0.01
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MALE AMIMALS: GEAN FOOD AMD COMPOUND CONSUMPTIOM

Q MG/KG/DAY (CONTROL) G/DA $00 UG/KG/OAY $000 MHG/KG/OAY
FO0D cuPn FO0D CuPD €600 ) F00D CHPD
G7 [ (73] G7 G/ NG/ G7 G/ “G/ G7 G/ UG/
OBSERV. ANIM/  STD  KG/ G/ AHIM/ STO  KG/ G/ ANIR/I STD  KGJ ®GJ AHIM/ STD  KG/ %G/
PERTODS OAY DEV DAY DAY DAY DEV DAY DAY DAY DEV DAY oAy OAY DEV oAY DAY
' 26.6 .26 78.3 0.000 26.5 1.78 77.% 86.1 25.0% 1.04 75.3% as7 22.8% 1.98 63.4% aeo
2 27.4 .. 1.35 73.7 0.000 27.0 1.96 72.8 90.3 26.0, 1.37 72.8 449 25.0% 2.26 10.9 a8
3 27.5  1.42 69.2 0.000 27.4 1.87 68.2 103 25.6% 1.06 6.8 506 24.9° 1.93 66,1+ 1026
4 26.8  1.35 6.4 0.000 26.7 1.66 63.% 101 25.7 1.08 63.6 8§23 24.17 1.82 6:.3 020
5 25.9 1.06 58.6 0.000 25.8 1.69 58.5 101 25.2 31.34 S92.6 SIS 24.4% 2.45 S59.7 1070
6 25.6 1.52 55.% 0.000 25.3  1.65 S5.0 103 24.5, 1.34 $5.3, S10 .23.4% 1.87 55.6 1024
7 27.9 1.03 Ssa.1 0.000 26.8 1.74 S6.4 106 25.7% 1,23 ss.e¥ sis 24.4% 2,47 S56.1 1033
[} 28.4 1.14 57.4 0.000 27.4  1.93 8559 10S 26.1% 31.35 Ss5.8 Sis 24.5% 2.3t ss5.5 4023
9 2.7 1.38 Sa.8 06.000 27.4 1.85 S4.4 102 27.3 1.54 S6.1 S17 24.6% 2.36 53.9 993
0 26.8 t.56 Si1.9 0.000 26.8 1.2 S7.4 ag .8 26.¢ 1.49 52.% 484 24.3% 2.as $2.5 068
1" 26.8  1.20 S51.0 ©.000 26.2  1.11 S0.6 95.2 26.0 1.44 52.2, 481 23.2% 2.60 <€0.5 930
12 26.1 1.05 48.8 0.000 25 .8 1.40 49.3 107 25.9 1.63 50.5+ £33 23.2' 2.35 S50.4 1085
13 24.6  2.39 45.2 0.000 23.8 2.94 45.4 101 23.2 2.47 4S5.9 439 19.9% 3.27 4«40 @62
2000 MG/KG/OAY 4000 MG/KG/OAY
FOOOD CMPO FOOD Cuep
[¥] [+¥4 { e ¥4 G/ G/ uG/
O3SERV., ARIM/ 570 KG/ KGS AMIN/ sTo KG/ : (¥4
PERIODS DAY DEV Dav DAY DAY DEV oAy DAY
' 15.9F 3,79 s53.9% 3235 4.8% 3 04 20.9¢% 036
2 19.6% 1,48 66.8% 1655 30.7% 2.20 96.3K ¢+
] 22.8% 1,52 72.1 2158
4 21.8% .75 &6.5% 2030
s 20.2% 1,22 €0.8% 2010
6 19.1% 2,23 s6.3 2037
7 18.9Y 2,85 sg.2 2033
'} 18.8% 1.85 S7.5 2081
9 19.4% 2.3t $7.2 2069
10 18.1% 2,71 sa.s 1973
1 17.9% 241 S5.1. 1993
12 17.6% 2.82 s2.0% 2083
13 16.0% 2.98 48.5 2046
$55-001 OBSERV. Qbservation
ANIM Animal

STD DEV - Standard devistian
CHPD - Compound consumpt lon
*Animals received control diet wewh 2

¥ Signifcantle oA, m pondrrts ( 40.1’/)
. + %ﬂf 0 JM" Lovtik C//;(o-of)

(Da1a Tascent B Subm {_g/éu)
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FEMALE AMIMALS: WEAN FOOD AND COMPOUND CONSUMPTION

O MG/KG/OAY (COMTROL) 100 MG/KG/DAY _ 500 MG/HG/OAY 1000 MG/KG/OAY
£000 P £000 —KMeO  __ FQOD___ " ¢upo e £000 T T CueD
G7 G/ WGl G7 G7 UG/ G/ G7 MG/ G7 G7 uG7
08SEAV. ANIN/  STO  XG/ KG/ ANIM/  STD  KG/ ®G/ ANIMZ  STD  KG/ "G/ ANIM/  STD  KG/ G/
PER1I0OS DAY OEV  Day DAY vay DEV DAY DAy DAY OEV DAY DAY DAY DEV  Day OAY
1 18.4  1.48 90.9 0.060 18.5 1.48 90.3 101 5.2 1.20 78.5% 442 1.8 1.53 e4.8¥% 730
2 19,1 1.32 88.2 * 0.000 19.4  1.70 91.1 102 17.8  1.35 86.9 489 14.3  1.63 75.9% gss
3 19,7 1.53 84.7 0.000 19.8  1.87 a7r_a 95.9 $17.9 1.17 83.4 480 6.4 1.15 81.9 4078
4 18.9  2.09 78.8 6.000 18.9  -1.48 61.0 92.7 7.0 119 76.8 4614 16.6 ©0.80 78.2 g&a
s 8.6 1.75 7s.0 o.cco 17.9 1.57 74.4 8.9 161 1.09 71.0% 461 15,4  1.43 70.8P ags
6 17.6  1.49 68.6 0.000 17.4  1.68 70.7 es.0 15.4 0.93 66.7 469 t14.8  ©.90 67.5 gsi
7 18,4  1.30 68.4 0.000 18.4 1.56 72.3 $7.2 16,1 0.92 67.7 476 15,6  1.20 63.6 @81
8 8.8 1.35 70.6 0.000 18.4 1.48 745 86,1 16.4 2.280 68.8 484 16.3 0.99 71.2 3004
9 18.8 2,57 69.2 0.000 18.4  1.92 &3.9 94.0 16.6 1.7V 67.6 415 15.4  1.08 65.7 926
10 17.9  1.85 65.2 0.000 18.2 1.92 68.5 82.0 16.0 1.10 65.4 460 14.7 1.28 62.5 @82
1 18.4 1.44 66.7 0.000 4.8 1.33 70.0 94.2 15,9 1.32 64.8 451 4.1 1.47 60.2% aqe
12 17.2  1.82 61.9 0.000 17.9  1.26 66.% 94.4 15.6 1.18 62.8 489 13.8 o0.83 sa.9 o717
13 15.9  1.58 S8, 0.000 6.3 1.29 60.8 92.2 14.2 1.2 S71.7 459 13.0  1.48 S56.2 gss
2000 MG/KG/OAY 2000 UGLHC “ray
F000 [T ___FGoD Cupry
G7 G7 G/ G/ G/ T aGs p
OLSERV . ANIM/  STD  KG/ G/ ANIM/  STO G/ G/ .
FERIOOS OAY OEV  pav 0AY vav OEV  Dav oAy ~
e yd
1 7.8 1,03 47.9% 1078 3.6 .65 26.% 1478 .
2 7.0 1.16 50.5% 1138 23.5 1.79 117 0% 0*
3 14.5  1.35 86.2 1955
4 4.1 1,49 78.5 823
s 12,6 1.51 67.7% 1724
& 1.9 1,30 65.7 1942
b 1.7 1,72 65.0 1919
e 12.5  1.68 68.2 2014
9 V2.2 1,74 65.3 1929
10 1.8 2.09 63.1 863
1 12.3  1.83 63.6 1878
12 12,2 2.15 62.7 1914
13 .1 1,16 §5.85 1755
335 vos QuLeERY, - OlLsurvat fun
ANIM - Anlmal)
310 DEV - Stenduca duviatiun
Cuid - Compound consuapnt tun

-
Animels rucelvey Cuateul giut

weuk 2

% Sk A
+ s.-a,,-;ﬁ 4,%ﬁméﬂﬂﬂf

(Dﬁ'TR TAKEN F:Qcm SMAM;.S.SI'A’N)

ATty é,o< 0-01)
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b. Clinical Chemistry

gamma glutamyl transferase
glutamate dehydrogenase

X X
Electrolytes: Other:
|x] calcium* Ix{ Albumin*
| x] Chlovride* {x] Blood creatinine*
| | Magnesium* |x] Blood urea nitrogen*
| x| Phosphorous* | | Cholesterol*
| x| Potassium* ]xl Globulins
|x] Sodium* |x] Glucose*
Enzymes |x|! Total Bilivrubin*
] | Alkaline phosphatase |x] Total Serum Protein*
| | Cholinestevase# f | Triglycerides
| | Creatinine phosphokinase*e® | | Serum protein electrophoresis
| | Lactic acid dehydrogenase
|x] Serum alanine aminotransferase (also SGPT)*
|x| Serum aspartate aminotransferase (also SGOT)*
[
I

* Required for subchronic and chronic studies
# Should be required for OP
° Not required for subchronic studies

Certain changes in clinical chemistry parameters were seen pre-
dominantly in 2,000 mg/kg females, and these changeé included
decreases in total protein, albumin, glucose, and élobulin and
increases in potassium and phosphorus. 1In 2,000 mg/kg males
a decrease in phosphorus was observed. Although most of these
changes showed statistical significance, they were not marked
and were related more to nutritional effects than to the
divrect effects of the compound.

6 Sacrifice and Pathology

According to the original protocol, histopathology was
to be conducted on 10 randomly selected animals/sex of
controls and the high-dose groups. However, the highest
dose (4,000 mg/kg) animals were terminated early in the
study, and the animals in the next highest dose level
showed severe body weight loss; "it was decided that the
toxicological potential of the test compound could best
be defined by examining a full tissue complement from ran-
domly selected 10 animals/sex from the control and 1,000
mg/kg groups"“. In addition, limited number of tissue
samples from 10 animals/sex from the remaining dosage
groups.
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The CHECKED (X) tissues were collected for histological

examination.

X
Digestive system
| Tongue
|.salivary glands*
| .Esophagus*
| .Stomach*
| .Duodenum*
|eJejunum*
|eIleum*
| .Cecum*
|].Colon*
| «Rectum*
| xx.Liver*t
| | Gall bladder*#
| x| .Pancreas*
Respiratory
| |.Trachea*
x| .Lung*
Nose®
Pharynx®
Larynx®

l
I
|
i
|
|
|
!
I
I

The (XX) organs in addition were weighed.

X
—Cardiovasc./Hemat.
| .2orta*

| .Heart*

| .Bone marvow*

| .Lymph nodes*

| .Spleen*

| « Thymus*
Urogenital
|xx.Kidneys*+t

} |.Urinary bladder*
|xx.Testes*+

x| Epididymides

| | Prostate

} | seminal vesicle
|xx Ovaries*t

| |.Uterus*

|

| x
I x
ix
| x
I x

X
_Neurologic
XX.Brain*t
| Periph.
x{ Spinal cord (3 levels)*#
x| .Pituitary*

| Eves (optic n.)*#
Glandular
|xx.Adrenals*
| | Lacrimal gland#
| | Mammary gland*#
|x].Parathyroids*tt

nerve*§

l
|
|
|
|

1x] . Thyvroids*tt

Other
|x| Bone*#
|x] Skeletal muscle*#
| | sSkin*#
| | A11 gross lesions
and masses¥*

* Required for subchronic and chronic studies
° Required for chronic inhalation -
In subchronic studies, examined only if indicate@'
by signs of toxicity or tavrget organ involvement
t Organ weights vequired in subchronic and chronic studies
tt Organ weight reguired for non-vrodent studies

a., Organ weight

The absolute and relative organ weights ave presented
in Table 5a and Sb.

Significant decrease in absolute brain weight was observed

in 2,000 mg/kg males.

Statistically significant increases in

relative brain weight (brain/body) were seen in both males

and females of 500,

1000,

and 2000 mg/kg groups.

The increase

in relative brain weight was primarily due to marked decreases
in body weights of those animals.

Absolute liver weights were significantly increased in 100;

500;
females.

and 1,000 mg/kg males and in 500;
Relative liver weights (liver/body & liver/brain)

1000; and 2000 mg/kg

weve significantly increased in all treated males and in all
females of 500 mg/kg or above.

L N
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In male vrats, the absolute kidney weight was increased in
500 mg/kg group whereas that in 2000 mg/kg group was decreased.
The kidney/body weight ratios were consistently increased in
male of 500 mg/kg or above. A significant decrease in kidney/
brain weight was observed in 2000 mg/kg males. In females,
significant decreases in absolute kidney weight and the rvratios
of kidney/brain weight were found in 1000 and 2000 mg/kg groups.
The changes in the ratios of kidney/body weight were variable
among various treatment groups.

Absolute ovary weight and ovary/brain weight were significantly
decreased in 2000 mg/kg females whereas the velative testes
weights (testes/body) were increased in 1000 and 2000 mg/kg males.

b. Gross Pathology

Gross pathology data are presented in Tables 6a and 6b.

Increased incidence of granulavr kidneys weve observed in 500
and 1000 mg/kg males relative to the controls. Increased
incidences of rounded edge and tan/white foci of the liver were
also observed in 500 and 2000 mg/kg males, respectively.

c. Histopathology

The increases in the incidence of histopathology findings
are presented in Tables 7a and 7b. The kidney lesions seen

in males are further tabulated on Table 8.
/.
g

Table 8%

Incidence of Kidney Lesions in Male Rats

e - Mt .t S - - S T S M M D e e e M R A R A e R b G e A S e G e e N Y MR b A S M e e

Doses (mg/kg) 0 100 500 1000 2000
Granular casts 0/10 1/10 5/10 2/20 3/20
Inflammation 0/10 3/10 10/10 7/10 S/10
Regeneration 3/10 4/10 10/10 8/10 7/10
Hyaline droplets 2/10 9/10 10/10 9/10 5/10

- . D W S -~ — - — —— - — — — o ——— - ——— - ————————— - -

* Data taken from submission

40O
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The increased incidence of compound-related histopathology
lesions wevre predominantly found in the kidney of treated males
of all dose groups. The kidney histopathology findings included
granular casts, inflammation, regenevation, and hyaline drozlets.
These findings seem to be more marked in S00 mg/kg males (Table
8).

DISCUSSION

When groups of rats (15/sex/dose) were fed DEET at dietary con-
centrations of 0, 100, 500, 1000, 2000, and 4000 mg/kg, the ani-
mals at 4000 mg/kg showed marked decreases in food consumption
and in body weight. Death also occurred at week 2 of the study. At
week 3, the animals in 4000 mg/kg were terminated from the study.

Decreased defecation, vreduced motor activity, haunched posture,
and labored breathing were observed in animals which were sacri-
ficed in extremis.

Decreases in mean body weight, body weight gain, and food con-
sumption were found in all treated males and females of 500 mg/kg
or above. Little changes were observed in body weight, food con-
sumption, and body weight gain in 500 mg/kg animals vrelative to
the controls.

Slight decrease in lymphocytes was obsevved in 1000 and 2000
mg/kg males. In 2000 mg/kg females, increase in hematocrit and
erythrocyte and slight decreases in MCH and MCV were found.
However, the changes in the hematological parametgps could be
related to the poor nutritional state.

At tevrminal sacrifice, gross pathology findings such as granu-
lar kidneys in 500 and 1,000 mg/kg males and livers with tan/
white foci and/or round edge in 500 and 2000 mg/kg males werve
found. :

Increases in absolute kidney weights in 500 mg/kg males and
in absolute and relative liver weights (liver/body and livervr/
brain) om all dose groups except 100 mg/kg females were seen,
and these changes weve considered to be compound-related.

Hislopathology findings showed increased incidence of kidney
lesions, which included granular casts, inflammation, regenera-
tion, and hyaline droplets, in all treated males. The increase
in kidney lesions was more marked in 500 mg/kg males than any
other treatment groups.

The study was well conducted, and the report was also well
written. However, based upon the kidney lesions and changed in
organ weights, a NOEL could not be established. In addition,
the study was a dose range-finding study. Therefore, this study
is classified as Supplementary.

ys
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Page is not included in this copy.

Pages 517 through ff? are not included in this copy.

2

The material not inéluded contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredientség
Sales or other commercial/financial information
A draft product label

The product confidential statement of formula
Information about a pending registration action

7( FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

- The information not included is generally considered confidential
By product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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DATA EVALUATION REPORT
STUDY TYPE: 90-Day Oral Dose Range Finding Study in Mice
CHEMICAL: DEET (N, N-diethyl~m-~toluamide)

RECORD NUMBER: 206238 CASWELL NO.: 346

MRID No.: 40241704 EPA ID No.: 51147-1

SPONSOR: DEET Joint Venture/Chemical Specialties Manufacturers
Association, Washington, DC.

TESTING FACILITY: International Research & Development Corp.,
Mattawan, Michigan.

CITATION: Johnson, D.E. Evaluation of DEET in a 90-Day Oral Dose
Range Finding Study in Mice. International Reseavrch
and Development Corp., Project No.: IRDC 555-002 (June
2, 1987). Submitted by DEET Joint Venture/Chemical
Specialties Manufacturers Association. EPA MRID No.:
40241704.

CONCLUSIONS: When groups of CR CD-1 mice (15/sex/dose) weve fed
DEET at dietary concentrations of 300, 1000, 3000, 6000, and
10000 mg/kg for 13 weeks, the following effects were observed:

s
1. Markedly decreased food intake and body weiéht and death
during the first week of the study in 6000 and 10000 mg/kg
mice which were removed from the study at at week 3.

2. Decreased body weights in 3000 mg/kg males and females.

3. Increased absolute and vrelative liver weights in 1000
and 3000 mg/kg mice and relative liver weights in 300 mg/kg
females.

4. Increased incidence of liver hypertrophy in 3000 mg/kg males
and females and in 1000 mg/kg females.

The study has been well conducted, and the report is well
written. However, based on liver weight increase in all treated
females, a NOEL can not be established. In addition, this study
was a dose vrange finding study. According to the Subdivision F
Guidelines, this study is classified as Supplementary.
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A.

B.

MATERIALS :

Test Compound is 98.3% pure technical N, N-diethyl-m-tolu-
amide. The details of the test article are presented in
Appendix 1.

Test animals: 5-weeks 01d Charles Rivers CD-1 mice were
obtained from Charles River Breeding Laboratories, Inc.,
Portage, Michigan.

STUDY DESIGN:

1.

Animal assignment

The mice wused in this study were selected based on the

body weight of those animals which did not lost any weight
during pretest period (21 days). The selected animals (with
body weights of 26-32 gm for males; 20-26 gm, females) were
randomly assigned to the following test groups:

Dose in
Test diet 90-day oral dose vrange finding study
Group (mg/kqg) male female
1 Cont. 0 15 15
2 300 15 15
3 1000 15 15 -
4 3000 15 157
5 6000 15 15
6 10000 15 15

Diet Prepavration:

The test compound/diet mixture was prepared weekly with the
concentrations adjusted based on mean weekly food consump -
tion measurements. The mixtures were store in stainless
steel containers at vroom temperature. Samples of the mix-
ture were taken for chemical analyses.

The mixture was found to be stable for 21 days, and the

test diet preparations were periodically analyzed at weeks
1, 2, 3, 4, 8, and 12. The results indicated that the mean
concentrations of the test diets were 94 to 101% of the tac-
geted concentrations.

Animals veceived food and water ad libitum.

Statistics: The statistical methods used in this study

are presented in Appendix 2.

Quality assurance statement was signed.

S/
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C.

1.

METHODS AND RESULTS:

Obsevrvations

Animals were inspected twice daily for signs of toxicity
and mortality. Daily inspections included an external phy-
sical examination, gentle palpation of internal organs, and
assessment for abnormal behavior ov clinical signs.

Toxicity/Mortality (survival)

The mice in 6000 and 10000 mg/kg groups rejected the test
diet as indicated by a sharp drop in food consumption (Table
3a & 3b). The body weights of these animals were signifi-
cantly decreased (Table 1a & 1b). These animals showed signs
of inanition. During the first week of treatment some deaths
occured in 10000 mg/kg groups while in the 6000 mg/kg groups
death or sacrifice in extremis occuvred in week 2. Prior to
death, the animals in the 6000 and 10000 mg/kg groups
showed signs of decreased defecation, haunched posture,
hypothermia, tremors, veduced motor activity, labored
breathing, partially closed eyes, and yellow material in
the anogenital region. The animals in 6000 and 10000 mg/kg
groups were sacrificed at week 3.

The survival rates of the animals in other dose groups
were comparable to those of the controls. In the 3000 mg/kg
group, decreased defecation was observed in most of the males,
and hunched posture was also found in 2 females. For the
1000 and 300 mg/kg animals, there were no tr€atment related
differences in clinical signs were observed relative to the
controls.

Body weight

Animals wevre weighed weekly during pretest and treatment
periods. The mean body weight of the test animals arve
presented in Tables 1a and 1b.

The decreases in body weights in 6000 and 10000 mg/kg males
and females were discussed above. Statistically significant
decreases in body weights of 3000 mg/kg males and females
were observed. The mean body weights of 300 and 1000 mg/kg
mice were comparable between treated and control mice.

The group mean body weight at week 13 and mean body weight
changes from pretest period through week 13 are presented in
Table 2. Greater than 10% drop in body weight was observe in
3000 mg/kg male and female mice at week 13 vrelative to the
controls.
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TABLE [n
Hales: Summary of Body Welght Values'
WEEK
of 0 MG/KG/DAY (CONTROL) 300 HG/KG/DAY 1000 HG/KG/DAY
Parsmeters Heasured S1UUY } HEAH S.0. N . HEAN S.0. N HEAN s.0.
Body Welght -2 30 1.7 15 30 1.7 15 0 1.7
grans -1 30 1.7 15 30 1.5 18 29 1.8
1 3 1.7 1 3 1.7 15 31 1.5
2 32 1.9 1 3z 1.8 15 32 1.8
3 32 2.0 15 3z 1.9 15 32 2.0
4 1 2.0 15 13 2.5 1% 32 2.0
S 3 1.7 18 31 2.1 15 33 2.8
6 34 1.9 15 34 1.8 1S 13 1.8
1 35 2.1 15 34 1.9 15 34 1.9
8 35 1.8 1S k7] 2.1 15 34 1.6
) 35 1.8 15 s 1.9 15 34 2.0
" 35 1.9 15 3 2.2 15 34 1.8
1 15 2.3 1S 35 1.8 15 35 1.8
7 35 2.0 18 6 2.2 15 35 2.8
13 1 2.6 15 36 2.9 15 35 1.7
WEEK
of 3000 HG/KG/UAY 6000 MG/KG/UAY e 10000 MG/KG/DAY
Parameters Heasured STUOY HEAN $.D. N MEAN S.0. H 7 HEAN X L]
tudy Weight -2 30 1.6 15 30 1.8 15 - 30 1.7 15
grams -1 29 1.5 15 29 2.0 15 29 1.6 15
1 292 2.0 15 222 1.2 1 312 1.6 12
2 2 3.0 1S 222 0.7 2 1 1.4 12
3 292 2.6 15
4 29? 2.4 15
y 302 2.2 15
6 302 2.5 1S
! 1? 2115
8 w? 2.0 15
g 322 .2 18
10 n? 2.0 15 .
1 322 2.0 15
12 322 1.6 15
13 32 2.0 15
555002
.. - Standard Qeviat tan ZSigancanl ty differcnt tocam the Control group; p<0.01
N - Kusber of Aaimals %Animals received control diet

X DatA TRKEN FROM SuBmisssen



we

TaBLE 16

o . femsles: Su 'y of Body Welght Values'
WCEK
Of 0 HG/KG/DAY (CONTROL) 300 MG/XG/OAY 1000 MG/KG/DAY
Parameters Heasured SIUDY ) HEAN 5.0. L] HEAN S.0. L} HEAN s.0. L]
fudy Welght -2 24 1.2 15 24 1.3 15 24 1.2 15
grans -1 A 23 1.4 15 23 1.3 4s 24 1.4 15
1 25 IR 25 1.4 1 26 1.8 15
z 26 1.4 15 26 1.6 18 26 1.4 15
3 2 1.6 15 21 1.3 15 21 1.6 15
4 21 1.5 1S 27 1.2 1S 27 1.8 15
5 27 1.6 15 28 1.5 15 28 1.8 15
6 28 1.7 15 27 1.6 15 27 1.4 15
7 28 1.7 15 28 1.7 1S 28 1.3 15
8 28 1.7 s 28 1.8 15 28 1.2 s
g 29 1.4 1S 28 1.6 15 29 14 s
10 29 1.9 15 28 1.s 15 28 1.2 15
n 29 1.8 15 29 1.9 15 29 1.7 15
12 29 LS 29 1.8 15 29 1.5 15
13 29 21 15 29 1.8 15 29 1. 1%
WEEK ]
of 3000 HG/KG/DAY B 6000 MG/KG/BAY 10000 HG/KG/DAY
Parameters Heasured STUDY HEAR S.D._ L . HE Al 5.0. H HOAH S.0. H
8ody Welght -2 24 1.3 15 24 12 15 24 1.2 15
graas -1 2 1.1 15 23 1.4 15 23 1.1 1s
1 22 2.0 15 182 e 14 252 20 8
2 232 2.2 15 192 1.3 s 219 1.1 8
3 242 21 15 "_,1
4 22 1.7 1S
5 25} 1.5 1S
6 267 1.7 15
7 262 1.2 14
8 22 1.9 14
9 262 2.0 14
10 262 21 1
1 262 1.7 14
12 262 1.3 14
13 267 2.7 14
55002
$.U0. - Standard Ueviation ‘Siqnlflcanlly different feom the Control group: p<0.05 ZSignificantly different from the Controt group; §<0.01
H - Humher of Animals Yanimals received control divt

¥ DATA TAKEN Feom Submisssand

SY9



Table 2*

Mean Body Weight and Mean Body Weight Change
(perceant difference from control)

Male Female
Week 13  Weeks (-)1-13 Week 13  Weeks (-)1-13
Mean Body Mean Body Mean Body Mean Body
Dosage Level Weight, Weight Change, Weight, Weight Change,
(mg/xg/day) g g g g
0 (Control) 36 6 29 6
300 - 36 ( 0.0) 6 ( 0.0) 29 C 0.0) 5 ( 0.0)
1000 35 (- 2.8 6 ( 0.0) 29 ( 0.0) 5 (-16.7)
3000 32 (~11.1) 3 (-50.0) 26 (~10.3) 3 (-50.0)

* Data taken from submission

Food consumption and compound intake

Consumption was determined and mean daily diet consumption
was calculated. Compound intake was calculated from food
consumption and body weight gain data. The data on food
consumption and compound intake are presented in Tables 3a
and 3b.

Food consumption was calculated on the bases of both
g/animal/day and g/kg/day. In 3000 mg/kg males, food con-
sumption was significnatly increased at several measuring
periods in 3000 mg/kg group when reported as g/kg/day. No
consistent changes in food intake were found in treated
females velative to that of the controls.

4. Ophthalmological examination results are not reported.

5.

N

Results of clinical chemistry and hematology studies were
not reported.



TACLE Ra

MALE ANIMALS: MEAN FOOD AND COMPOUND CONSUMPTION

0 MG/KG/DAY._ {CONTROL) 300 MG/KG/DAY 1000 MG/HG/ZDAY 3000 MG/KG/DAY
T TFoop CMPD_ FOOD CMPD FOOD CMPD FOOD CRPD
G/ G/ WG/ G/ 7 MG/ G/ G/ WG/ G7 G/ uG/
ODSERV, ANIM/ S1L KG/ KG/ ANIM/ STH Kiz/ KG/ ANIM/ sSTD KG/ KG/ ANIM/ STD LAY KG/
PERIODS DAY DEV DAY DAY DAY DEV DAY DAY DAY DEV DAY DAY DAY DEV DAY DAY
T~
! 5.6 0.70 179.9 0.000 5.4 0.65 175.2 269 5.3 0.73 171.8 88} 4.7% 0.81 161.6 2485
2 5.6 0,53 175.9 0,000 5.5 0,36 171,7 293 5.5 0.35 173.0 1006 5.2 0.95 187.7, 3484
3 6.5 0,48 168.9 0.000 5.9 0.89 183.6 314 5.6 0.67 174.0 1012 §.7 0.84 195,5% 3630
4 5.7 0.40 174.1 0.000 5.8 0.67 174,7 286 5.5 0,71 16B.7 970 5.7 0.74 192,9% 20014
5 5.6 0.62 164,2 0.000 5.7 0,45 168.9 290 5.4 0.42 163.6 969 5.5 0.80 181.5 20842
6 5.7 0,63 167.8 0.000 5.8 0.80 171,5 305 5.6 0.63 168, 1028 5.7 0.86 190.4 3165
7 5.8 0.4) 163.0 0.000 5.4 0,53 156.9 275 5.4 0,49 160,2 953 5.7 1,04 181.4 2893
8 5.6 0.67 16).4 0,000 5.4 0.53 157.3 30} 5.4 0,54 180.3 1002 5.7 0.8) 182.8 2868
9 5.5 0.42 156.0 0.000 5.5 0.50 158,99 2318 5.3 0,52 156.5 976 §.7 0.81 176,6% 2925
10 5.6 0.50 160,5 0.000 5.6 0,58 163,4 309 5.4 0,52 169,2 1017 5.8 1.70 88,4 3179
" 5,7 0.83 162,2 0.000 §.5 0.37 155.0 284 5.9 0.56 151,86 953 5.7 0,77 181.3% 2933
12 5.3 0.38 150.1 0.000 5.4 0,29 150.8 29?7 5.2 0.3V 150.2 990 5.9 1.87 184.3, 3063
13 5.4 0,35 150.6 0.000 5.5 0,53 154.8 308 §.6 0.50 160.9% 1072 5.7 1.0y 175.2% 20862
6000 MG/KG/DAY 10000 MG/KG/DAY
FOOD CMPD FOOD CMPD
G/ G/ NG/ G/ G/ uG/
OBSERV. ANIM/  STD  KG/ KG/ ANIM/  STD  KG/ KG/
PERIODS DAY DEV DAY DAY DAY DEV DAY DAY
1 2.3t 0.8) 103.1* 2173 3.3% 1.11 107.87 5526
2 3.9 0.00 175.3 5304 .37 0.32 188.7 0.000%

ANIM - Animal
STD DEV - Standard deviation
CMPD. = Compound consumption

555-002 OBSERV. - Observation *M@?&._ﬂn\»\q. .»\TQ.QH\. +Q@3%g&\,\a\m\. 0.0/

Bantmals rerolved contro) diet

=X
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TaBLE Sb

FEMALL ATLTMALS: MEAN FOOD ARD (o 0UHD CONSUMPTION

300 MG/KG/DAY 1000 _MG/KG/DAY 3000 MG/KG/DAY

S7

T _FOOD ____ __CMPD “TFoob T CuPD F00D CMPD F00D CMPD
G/ G/ MG/ G/ G/ MG/ G/ G/ NG/ G/ G/ MG/
OBSERV, ANIMZ STOD KG7/ G/ ANIM/ STOD KG/ KG/ ANIM/ $T10 KG/ KG/ AtEIMY/ S10 KG/ K7/
PER10ODS DAY DEV DAY DAY DAY DEV DAY ‘DAY DAY DEV DAY DAY DAY DEV , DAY DAY
=
1 §.5 1.19 220.4 0.000 5.4 0.79 215.3 308 5.1 ©0.86 198.5 946 4.7 0.76 196,9 2817
2 5.8 2.04 223.4 0,000 5.8 1.09 220.4 307 §.2 0.99 200.0 1007 4,8 0.78 206.0 3138
3 5.7 V.13 215.9 0.000 6.0 1.0V 224.3 12 5.9 0.99 220.5 111} .3 1.1) 220.5 3359
4 6.5 2.25 246.4 0.000 6.9 1.94 254.0 338 5.8 0.96 212.8 964 5.8 1,25 232.1 314}
5 5.8 1.19 216,3 0.000 6.1 0.69 220.4 249 §.5 0.62 201.0 942 5.2 0,89 204.7 2633
8 6.2 1.96 224.5 0.000 6.1 0,97 223.4 304. 5.6 0.95 199.6 894 5.1 0.56 197.7 2887
] 5.9 1,54 211, 0.000 6.1 1.23 216.0 290 §.3 0,69 190.4 953 5.2 0,94 200,4 3035
8 6.3  2.1) 226,85 0.000 6.3 1.47 225.7 313 6.7 1,07 205.7 1079 6.1% 0,48 201.6 23012
9 5.7 0.97 196.8 0.000 6.0 0.80 210.4 280 6.5 0,64 192,86 934 §.1 0.57 195.0 2918
10 6.0 1,36 207.9 0.000 6.2 0.91 219.8 313 .6 1.01 190.8 1033 §.1 0,58 196,6 23023
" 5.9 1.42 202.8 0.000 6.1 0.83 21%,3 288 §.5 1,13 193.4 971 5.4 1.01 210.3 3207
12 .3 0.69 180.4 0.000 5.8 0.83 201.,4 28BS 5.4 0,59 189.0 977 5.0 0.5 193.6 2766
13 5.5 0.65 186.3 0. 000 6.4 1.36 220.G6Y 328 5.7 0.94 196.5 1041 5.8 0.88 231.9® 3594
5000 MG/KG/DAY 10000 _MG/KG/DAY
- FD0D —__cuPD FO0D CNPD
G/ G/ MG/ G/ G/ MG/
OBSERV, ANIM/  STD KRG/ KG/ ANIMZ  STD  KG/ XG/
PER10DS DAY DEV DAY DAY DAY DEV DAY DAY
) 2.3% o0.85 131,57 3763 2.8% 1.26 111.1" 5206
2 3.5 1.29 189.6 5424 5.6 0,40 203,6 0n.000?
. * *
555-002 OBSERV. = Observation » M_Q\:m\.n\h}p\& 0,05 .

ANIM « Animal
STD DEV - Standsrid doviatlon
CMPD ~ Compound consumption

A animals recoived control diet

+ mui.%.ctcﬁ»ﬁm.z

. . \
\ DATA TAKEN Feim Submission J

o 02-31
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7. Sacrifice and Pathology -

All animals that died and that were sacrificed on schedule
were subject to gross pathological examination and the
CHECKED (X) tissues were collected for histological

examination.

Digestive system
| Tongue
|.salivary glands*
| .Esophagus*
| e.Stomach*
| .Duodenum*
| e« Tejunum*
| eIleum*
| «Cecum*
|].Colon*
| c.Rectum*
XX.Liver*t
| Gall bladder*#
x| .Pancreas*
Respiratory
| «Trachea*
x| .Lung*
Nose®
Pharynx®
Larynx®

The (XX) organs in addition were weighed.

Cardiovasc./Hemat.

| «Aorta*

x|
x] .Bone marrow*

x| .Lymph nodes*
s|l.Spleen*

x| .Thymus*
Urogenital
|xx.Kidneys*t

| {.Urinary bladder*

|xx.Testes*t

x| Epididymides

! | Prostate

| | seminal vesicle

|x] ovaries*+t

| |.uterus*

I

Neurologic
XX.Brain*t

| Periph. nerve*#
x| Spinal cord (3 levels)*#
x|.Pituitary*

| Eyes (optic n.)*#
Glandular
|x] .Adrenals*
| | Lacrimal gland#
| | Mammary gland*#
|
|

x| .Parathyroids*t+t
x| .Thyroids*tt
Other

|x] Bone*#

| | Skeletal muscle*#
| | sSkin*#

|x] A1l gross lesions

and masses?¥*

Required for subchronic and chronic studies
° Required for chronic inhalation

In subchronic studies,

examined only if indicated

by signs of toxicity or target organ involvement
t Organ weights vrequired in subchronic and chronic studies
tt Organ weight required for non-rodent studies

a. Organ Weight

Absolute and relative organ weights (organ/body & organ/

brain) are presented in Table 4.

In treated males, a slight decrease in absolute kidney
weight was observed in 3000 mg/kg mice. Increases in abso-
lute and relative liver weights were found in all treated
males, and those of 1000 and 3000 mg/kg groups were signi-
ficantly different from that of the controls.

In treated females, significnat decreases in absolute brain
and kidney weights weve observed in 3000 mg/kg mice. The
absolute and relative liver weights of all treated females
wevre significantly increased vrelative to the controls.
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TARLE 4
Summary of Organ Welght Values
DAY
of 8 MG/KG/DAY (CONTROL) 300 HG/KG/DAY 1000 MG/KG/OAY 3000 MG/KG/DAY
Parameters Measured  STUDY HIAN S.0. N HEAR S.0. N HLAN S.0, H HEAN S.D. ]
Males:
Body Weight 90 35 1.3 15 35 2.5 15 3s 2.2 15 33 2.3 15
9
Braln S0 0.49 0.031 15 0.51 8.034 15 0.49 0.043 15 0.49 0.037 15
9
Brain/Body Weight 90 14.4 1.48 15 14.6 1.59 15 14,1 1.56 15 15.0 1.18 15
xx10
Kidney 90 0.72 .084 19 0.72 0.086 5 Q.68 0.072 15 a.64! 0.068 15
9
Kidney/Body Welght 9. 2.09 ¢.304 15 2.06 0.209 15 1.98 6.179 15 1.95 0.200 15
b4
Kidney/Brain Neight 90 1.% 0.17 15 1.4 0.17 15 1.4 0.26 i5 1.3 0.14 15
1072
Liver S0 1.93 0.218 15 2.10 0.166 1% 2.442 0.298 15 2.792 0.237 15
9
Liver/Bogy Weight S0 5.59 0.601 15 5.98 0.340 15 7.052 0.647 15 8.532 0.641 1 §3
< .
Liver/Brain Weight 50 3.9 0.456 15 4.14 0.501 15 5.072 0.783 15 5.692 0.385 15
1072
Testis 90 4.27 0.039 15 0.27 0.050 15 0.26 0.036 15 0.26 0.048 15
9
Testis/Body Weight 90 1.96 0.594 15 1.10 1.486 15 7.48 1.088 15 8.07 1.616 15
10 -
. -
lestis/Brain Weight 90 5.59 0.649 i5 5.30 1.037 15 $.33 -0.677 i5 5.37 0.936 18
2107}
females: -
Body Welght 90 30 2.7 15 29 1.8 1 2] 29 1.7 15 212 1.8 14
9
Brain S0 .51 0.043 15 0.50 0.027 15 0.49 0.032 1y 0.47¢ 0.039 14
9
train/lody Meight 90 7.4 1.84 15 17.2 1.52 14 17.0 1.57 15 1’.8 1.76 14
£x10
Kidney 90 0.49 0.044 15 0.48 0.030 15 D.45 u.051 15 0.42% 0.044 14
9
Kidney/Body Weight 90 1.65 0.162 15 . 1.68 0.096 14 1.56 0.165 15 1.56 0.201 14
" .
Kidney/Brain Weight 90 1.0 0.12 15 1.0 0.08 15 0.9 .09 15 u.9 0.13 14
21077
Liver 90 1.66 0.256 15 1.79 0.145 15 1.952 0.161 15 2.34% 0.254 14
q .
Liver/Body ¥eight 90 5.59 0.613 15 6.197 0.444 14 6.772 0.525 15 8.742 1.000 14
1
Liver/Brain Velght 90 3.2% 0.569 19 3.61' 0.304 15 4.00? 0.368 1S 4.95? 0.613 14
21077
$55-002
S.0. - Standard Deviation l'Sign"lcanl.ly differeat from the Control group; p<0.0S leqniHcantly diffcrent from the Control group; p<0.01

N - Kumber of Animals
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The increases of absolute liver weight in 1000 and 3000 ng/kg
males and females and of relative weights in all treated

mice were statistically significantly different from those

of the controls.

b. Gross Pathology

Gross pathology findings are presented in Table 5S5a & 5b.
Increased incidence of mottled and accentuated lobulations
of the liver was observed in males and females of 6000 mg/kg
group.

c. Microscopic Pathology

Relevant histopathology findings are abstracted and pre-
‘sented in Table 6. There was an increased incidence of
liver hypertrophy in males of 1000 and 3000 mg/kg groups and
in 3000 mg/kg females relative to that of the controls.

DISCUSSION

When groups of CR CD-1 mice (15/sex/dose) were fed DEET at
dietary concentrations of 300, 1000, 3000, 6000, and 10000
mg/kg, the animals in 6000 and 10000 mg/kg groups showed marked
decreases in food intake and body weight during the fivrst
week of the study. Also some mice died during that time.

The animals clearly could not tolerate 6000 and 10000 mg/kg
dose levels, and these animals were sacrificed and removed
from the study at week 3. d

Early in the study, animals in 3000 mg/kg group showed signs
of decreased defecation. No treatment-related clinical signs
were observed in 300 and 1000 mg/kg groups.

Mean body weights of 3000 mg/kg males and females were sig-
nificantly decreased, and at week 13 the body weights of these
animals were 10 to 11% lower than that of the contrvols. However,
the food consumption data showed no consistent difference bet-
ween treated and control animals.

At tevrminal sacrvrifice, gross pathology data showed increased
incidence of mottled liver and accentuated lobulations of liver
in both males and females of 6000 and 10000 mg/kg groups. These
findings weve observed in animals which died in early part of
the study. It should be noted that the surviving animals of
these two dose groups weve sacrificed at week 3 and discarded.

Absolute and relative liver weights (liver/body & liver/brain)

£0



-1 -

~T7 ABLE Sa

. SUMMARY OF MACROSCOPIC OBSERYATIONS
and Unschedulad Sacriflces, 0 to Termination, Termlinal Sacriflce of

Desaths Males
0 mg/kg/day 300 1000 3000 6000 10000
SITE (Control) wg/kg/day mg/kg/day mg/kg/day mg/kg/day ng/kg/day
- Observation Dos 1S DOS T$ Dos T8 DOS TS D0s TS DOS Tse
NUMBER OF ANIMALS EXAMINED 0 15 0 15 0 15 0 15 13 0 3 0
NUMBER WITHIN NORMAL LIMITS 0 3 (V] 14 (4] 13 0 15 0 (1] 0 )
EAR SN
Notched, unllateral, mild i
EYE
- Cloudy, cornes, unliatoral, mlld H
KIDNEY
’lelFtlll
Pltted, unilateral, m!lid |

LIVER
~ Accentuated jobulation, generalized, m!id . 4
-~ Mottled, dlffuse/multllobar, -~ mlld 2
- - moderate 2
LUNG
- Congestlon, generallzed, mild |
PREPUT IAL GLAND
- Abscess, unllateral, moderate 1
SOFT TISSUE, FOOT
= Amputation, png | |
STOMACH, GLANDULAR
- Mucosa, eroslons, focl, dark/red/black, - mlld 5 ]

~ moderate 2 |

- sovere 1

DOS ~ Deaths and Unscheduled Sacrlfices

555-002

TS ~ Torminal Sacrlfice
png - Present, no grade .
* -~ Surviving anlmals sacriflced and dlscarded
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SUMMARY OF MACROSCOP|IC OBSERVATIONS

Deaths and Unscheduled Sacrifices, 0 to Termlnatlon, Termlinal Sacriflce of Females

0 mg/kg/dey 300 1000
SITE {Control) mg/kg/day mg/kg/day

3000

mg/kg/day

6000 10000
mg/kg/day mg/kg/day

=~ Observation DOS TS DOS 1§ DOSs Ts

DOS

T$

DOS Ts* DOs TS

NUMBER OF ANIMALS EXAMINED 0 15 0 13 0 15
NUMBER WITHIN NORMAL LIMITS Y 15 0 14 0 12

14
12

11 0 7 0
0 0 0 (0}

ALL TISSUES g ‘
- Autolysls, mild N

EYE
- Cloudy cornes, unliateral, miid 1

LIVER

~ Mottled, multilobar/difiuse, ~ulld
’ -~ modorste

- Accentuated lobulations, diffuse, - mild
~ modaerate

- Pale, moderate

LUNG

= Congestion, multlitocal, mlld
~ Nodule §

OVARY .

- Cyst, untlateral, mlid

SKIN
- Scab, miid

STOMACH, GLANDULAR

- Mucoss, eroslons, focl, black/dark red, - mlld
- modorate

TAIL

- Hecrotic, png

URINARY BLADODER
- Homorrhage, ecchymotlc, focal, modorate

bl o A

DOS ~ Deaths and Unscheduled Sacr!ifices
555-002 1S - Termlnal Sacrifice
png ~ Present, no grade
* ~ Surviving animals sacrlficed and discarded

a
]
L]
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Incidence of Microscople Obswer vat tons
0 te Termination; Mice

( DATA TAKEN Frgem Sub m 155 1o p

TTSSUE 0 my/kg/dsy W0 1000 000 G000 V00
OBSERVATLIOK (tontrot) ol egladay mglkg/dey my ' hy/iiay myg/hy/day wy /Ry /itay
. I omale
KV altves
AA«M.. trece A_“"v (RN (1) (10) (0) i
fast, hyvall A AT . . ! 0 0 0 10
Pect Yaming t i i TN v 1] 1 o o
4 i [V} 1 U ]
“tiace K} } u 0 0
. s et 1 {} u
Withio naromal timits . 0 ! 0 ()
Regerionat von, teae By 8 1 ] " 0
| 1 1 0 i "
Liyver {10) (o) {10) (10) (o) (o)
T iypuvtrophy, 0 0 3 10 v v
v phy 0 4 1 6 0 0
[4] (¢} 2 3 0 0
0 0 [V] 1 0 (4
ot tammat ton, trace 0 0 0 2 0 "
within —ormal Vimets 1y " ! 0 (1] 1}
Vavuobar cimnga, mila 1] (§} 0 1 0 (X
wale
Kidney (10) (10) (10) (10) (0) (0)
Cyst, trace | 0 0 0 0 0
Cast, hyaline, trace 1 ] 4] 0 Q 0
Inflammnat fon, trace 5 2 3 ] 0 0
within normal Vimits 5 8 7 9 0 0
Regeneration, trace [} [+ 0 { 0 o]
Liver (10) (10) (10) (o © 7 (o) (0)
Hypertrophy, : 0 0 o 9 0 0
-trace 0 0 0 2 0 0
-mild 1] 0 0 7 o 0
Infiammation, 2 0 0 0 0 0
-trace 1 0 4] (2] 1] 0
~-mild 1 0 0 o ] ¢]
Necrosis, mild ] 0 0 ] 4] 6]
within normal timits n 10 10 [} 0 0

555-002 CODE: () = NUMDER OF AlIIMALS EXAMINED
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were increased in animals of 1000 and 3000 mg/kg groups, and
similar increases wevre also found in 300 mg/kg females. The
increased liver weight was considered to be biologically sig-
nificant.

Increased incidences of liver hypevrtrophy were observed in
3000 mg/kg males and in 1000 mg/kg and 3000 mg/kg females.

Based on increased liver weight in all treated females,
a NOEL can not be established. In addition, this study was
a dose vange-finding study. According to the Subdivision F
Guidelines, this study is classified as Supplementary.
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Deer oxicoloqy review

Page is not included in this copy.

Pages éé through 68 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients

Identity of product impurities

Description of the product manufacturing process
Description of product quality control procedures
Identity of the source of product ingredients)
Sales or other commercial/financial information
A draft product label

The product confidential statement of formula
Iinformation about a pending registration action
7< FIFRA registration data

The document is a duplicate of page(s)

The document is not responsive to the request

. The information not included is generally considered confidential
by product registrants. 1If you have any questions, please contact
the individual who prepared the response to your request.




