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Review Section #1 Z' ; :
Toxicology Branch/HED (TS 769) . .

SUBJECT: Diflubenzuron 37100—8: Review of the Effect of
. Piflubenzuron Given by Oral Administration with the
- ‘ Feed on Toxicity and Tumour Development in HC/CFLP .
‘ Mice (Interim Report 0-52 Weeks)
CASWELL#346A

Review and Evaluation of Lifetime Feeding Study in
HC/CFLP mice with Difluberzuron (Huntlnggpn Research Center
PRD 360/821141, 56645/18/83, Cambrldgeshlre, England, Accessicn
. No. 250270, 250271, and 250272) - Interim 52-Week Report.

Procedure:

PR

The method used to determine the tox1c effects of the
test compound Diflubenzuron, when administered in the feed
to mice is described pelow during the flrst 52 weeks of a
llfetlme study. f'}:

1. The studg consisted of 728 HC/CFLP strain mice. The
animals were .acclimated- to the laboratory for
approximately two weeks, then divided into five
dosage levels of diflubenzuron in diet (16, 80, 400,

; d 2000, and 10,000 ppm) with a control group {52 males
- - and 52 females in each treated group and 104 males
7+ - and 104 females for the control group). An additional
72 males and 72 females for the control group and
L. '’ »i36 males and 36 females for each treated group were
‘ used for clinical pathology and pathological
-investigations from interim sacrifices. ‘ 2, .

ET o Y S . DR X : B}
... 2+ The Spratt's No. 2 rodent feed was provided throughout
e the study. Diet of 16,° 80, 400, 2000, and 10,000 ppm
:+ .- of diflubenzuron were analyzed durlng weeks/ l, 3, .
Do 6, 11, 18, 31, 40,.and 50. e .
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3. All animals were examined for clinical signs each . -
' day during the first 4 weeks of the study. After .
; . this period of time, animals were checked twice
. _ - 'weekly. The detailed, observations for the clinical
signs were carried oyt on a weekly basis from week 5
onwards. Any individual mouse showing siyns of
intoxication was killed and subjected to detailed
macroscopic examination, Ffood ‘consumption and body
weight changes were recorded weekly tt oughout the
test period for all groups of animals. Water
consumption for each cage in the control and treated .
groups was measured for a 5-day period during weeks 23,
and 49. Hematology, blecd chemistry and urinalysis
. were determinud after 6, and 12 months of treatment.
At interis 3:. “-fices {after 6, and 12 months of .
treatment ), che brain, vituitary gland, heart, lungs, .
spleen, thyroil gland, :iver, thymus, testes, ovaries,
kidneys, p-~.rezs and adrenals were weighed. All
- nodules, t .s.ue masc3s and olherwise macroscoplcaxly .
abnormal :issues were ro.Linely preserved for
microscopic examination. The results of study were
examined using Bartlett's test for heterogeneity of
. . variance. ' A transiormation leading to homogeneous
variance was applied if necessary. Otherwise, the
Kruskal-Wallis non-parametric analysis was used.
All parameters were analysed on a cage mean basis.
Each cage contained up to 4 mice of the same sex.
_Following tne-analysis of variance, treatments were
‘compared by Williams' test (Biometrics 27; 103 and 28; -
....519., and 14971 and 1972) or its non-parametric
--"~ equivalent (Shirley, Biometrics 33; 386., 1977).

4. The incidence of tumour$’was analysed by. the method
; described by Peto (Br. J. Cancer 29; 101., 1974), .
. modified where appropriate by Peto and Pike (Biometrics
: N 29; 579., 1973).

Results:

‘e Clinical Signs:

The only clinical sign-of reaction to treatment was blue/gray. .
discoloration of the extremities and dark eyes. These abnormal
clinical signs were observed in mice treated with 10,000 ppm,
all females and the majority of males treated with 2000 ppm, the
majority of mice treated with 400 ppm, and a number of males .
treated with 80 ppm of diflubenzuron. Othér incidental clinlcal .
signs were not related to the treatment of diflubenzuron.
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2. Mortality:

. -
- [;4"

Incidence of Mortality (Week range 1-52)

' Control 16 ppm B0 ppm 400 ppm 2000 ppm 14000 ppm
Males = 19/176  5/88 - 10/88  12/88 s/88  10/88
Females - 20/176 16/88  11/88 7/88  12/88 /88
Totars 11 12 12 - 11 o1

-

No treatment-related effect on mortallty was observed during
the first 52 weeks of study. e .

3. Growth Data:

.a. Food consumption - The mean (group) feed consumption values
were slightly higher in females at 10000 ppm group during
‘the first 52 weeks of treatment. No marked differences
- in appetite were observed between treated and control
‘group. ' .

b. Body weight ~ No marked differences were observed in the
mean {(yroup) body weight values between the treated and
control group after 52 weeks of treatment. :

4. Water Consumption: U

Based on the measurement Of ‘water intake dur.ng weeks 23 und 49,
no treatment-related effects were observed amony mice rece1v1ng
dxflubenzuron. L N , :

.
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Hemétologz:
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SUmmarxzed Hematolcgy =~ Group Mean Values

Packed cell volume
*Hemoglobin

*RBC
* Mean Corpuscular
*Hemoglobin Conc.

Mean Cell Volume
*WBC

*Platelet Count

‘#Methemoglobin

*Sulphemoglobin

*Heinz Bodies

3159

-“week 26 - Week 52
Male Femaleée Male Female
. NQD. N.D, N-D. N.Dl
N.D. XX Higher N.D., N.D.
N.D. N.D. XXX Lower XX Lower
XX - X X X
Higher Higher Higher Higher
N.D. - N.D. . N.D. N.D.
X XX X XX
Higher Higher Higher Higher
XXX XXX XXX XXX
Higher Higher . . Higher Higher
XXXX XXXX XXXXX XXXX
Higher . Higher Higher Higher
- .. - XXXXX XXXXX
p Hi jher Higher
e - . XXXX XXXX
Higher”\ Higher

N.D. = No significant difference between the treated and control

group.

group.

XX - S1gn1ficant differences were noted when the 2000 ppm and
10000 ppm levels were compared to the control group.

‘o ‘f-'

-

X ~ Significant dxfference between the 10000 ppm and control

XX - Significant dosage-related effects were observed in the

400 ppm, 2000 ppm and 10000 ppm groups.

i -

XXXX - significant dosage-related effects were observed in
' the 80 ppm, 400 ppm,- 2000 ppm, and 10000 ppm groups.

XXXXX - Significant dosage-éeleted effects were observed®in
16 ppm, 80 ppm, 400.ppm, 2000 ppm, and 10000 ppm groups.

» . . "
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6. Blood Cremistry/Urinalysis:

a. "Blood Chemistry ~ Significantly higher cholesterol values 5
..were observed in week .24::for male mice treated with 10000 ¢
ppm of diflubenzuron. . Marginal increase of the glutamic- ‘

pyruvic transaminase activity in males treated with 10000 -

ppm of the test compound was observed in weeks 24 and 50. .
Alkaline phosphatase levels were also marginally increased
in male mice receiving 2000 ppm and 10000 ppm in week 24.

, No treatment-related effects on other parameters (glucose,

‘N ; .protein, albumin, urea nitrogen, and glutam1c-oxaloacet1c

. transaminase activity)- were observed. .

. be Urlnalynls - No 51gnificant differences in mean (group)
" urinalysis values were observed between the treated and
control group in weeks 25 and 51 {volume, pH, specific
§ gravity, protein, reducing substances, glucose, ketones,
2 - bile pigments, uroblllnogen and hemoglobln). :

7. Interim Sacrifice (after 26 weeks of treatment):

. ~as. Macroscopic pathology - An increased 1ncidence of splenic,
N - enlargement and dark discoloration were observed in all .
A ) : mice treated with 2000 ppm and 10000 ppm and female mice
: treated  with 400 ppm of diflubenzuron. The hepatic -
surface irregularity was also increased in female mice
treated with 10000.ppm of the test compound. Cyanosis
, . of the cutis was observéd in male and female mice .
. _ receiving 2000 ppm and -10000 ppm of diflubenzuron. The
: - incidence of all other findings in the following organs
and tissues, "“"kidney, 'seminal vesicles, thymus, muzzle,
tail, salivary gland, ‘stomach, ovaries, uterus, adrenals,
and subcutis", were not related to the treatment of
diflubenzuron. . . .

b. Organ weight - The group mean values of spleen weights
for mice treated with 2000 ppm or 10000 ppm of diflubenzuron
. were higher than control weights and a slight increase
' was also observed in the spleen weights of females
receiving 400 ppm of the test compound. The group mean
values of liver weights for male mice treated with 2000
ppm and 10000 ppm of diflubenzuron were higher than
those of the controls, ~and similar but less marked effect
was observed in the females receiving 2000 ppm and 10000 ppm
of the test compound were slightly higher than those of - /
the controls. No treatment-related effect in the organ PR
weight was noted for mice of the lower dosage groups. .
The weights of othar organs (br&ain, pituitary, heart,
lungs, kidneys, thymus, thyroid, testes/ovaries, and
pancreas) were unaffected by the adrinistration of
'dlflubenzuron.
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Interim Sacrifice (after 52 weeks of treatment):

Macroscopic pathology -"An increased incidence of splenic
enlargement in male mice.treated with 2000 ppm and 10000
ppm and females treated with 400 ppm, 2000 ppm and 10000
ppm. of diflubenzuron were observed.
was increased in male mice treated with 10000 ppm and
female mice treated with 2000 ppm and 10000 ppm of the
Cyanosis of the cutis was also observed
in mice receiving 2000 ppm and 10000 ppm and male mice
receiving 400 ppm of diflubenzuron.
other findings in the following organs, and tissues
*stomach, pancreas, lungs, urinary bladder, testes/ovaries,
seminal vesicles, preputial gland, adrenals, lymph nodes, ,
heart,fur, pinna, tail, abdominal cavity, hibernating

were not related to the treatment of

The hepatic enlargement

Ty g R T

test compound.

The incidence of all

gland and eye",
diflubenzuron .

Organ weight - The group mean values of spleen weights ...

for mice treated with 2000 ppm and 10000 ppm of diflubenzuron

were higher than control weights.

of liver weights for mice treated with 2000 ppm and 10000

ppm of the test compound were higher than those of the

" The group mean values of thyroid weights for

mice receiving 10000 ppm.of diflubenzuron were also higher"

The weights of other organs (brain,
pituitary, heart, lungs, thymus, kidneys, adrenals,

‘" testes/ovaries, and pancreas) were unaffected by the

- administration of diflubenzuron.

The group mean values

controls.

than control weights.
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Conclusions: -

1. An average of 10-12%:mortality was experienced in all
groups (treatment and control) during the 52-weeks of study.
Treatment-related effects were observed in all groups treated .
with 16 to 10000 ppm ot dilfubenzuron at this stage of study. '

, 2. Based on the data obtained from the study, particularly
clinical 51gns, diflubenzuron causes blue/yray discoloration and R
dark. eyes in mice. Hematology findings in the mice confirms the
elicitation of such discoloration as being caused by the abnormally
high' mathemoglobin (greenish brown to black in color), sulphemo-.
globin (abnormal pigments), and heinz bodies (denatured hemoglob1n) *
related to treatment with diflubenzuron. .

. 3. The liver and spleen effects are related to the treatment
with diflubenzuron in the higher treatment groups.

4. The evidence of tumorxgenicxty related to treatment with
diflubenzuron in mice is incomplete at this stage of study.
Further examination of the development of tumor types identified
in the first 52 weeks of study and those occurring in low incidence
“or not seen in controls must be carefully pursued in the final
stage of the study.

iat

5. Classification: ;incompiete - Intefim Repért
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