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‘Recommendation:

l. The registrant should be apprised of the deficiencies in the lifetime
v - oncogenicity stpdy of biflubenzuron in rate, Hazleton Laboratories America
s Inc., Project No. 553-122, April 6, 1964.

2. The subject labeling should not be deleted until all the toxicity data
requested in 1979 have been received and reviewed. -
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. Proredure: L
Thﬁ ﬁ:ocedures used in t. C.1m@ oncoy yiieicy study i Diflubenzuicn o '/
‘ rats are identical to those described previously in the 52-week interin .eport‘
(#azleton Laboratories America Inc., Project No. 553-122, Octobar 15, 1982). o
1 toe
Results: - p
’; 1. HMortality . ’
- t No. of Animals ’Jead/tested) )
i \ Dose Group (ppm Males Females .
) " 0 34/100 48(1)/100
156 28/50* 24/50
625 L st 17/50 15¢1)/50
M 2509 21{(1)/50 27/50
, 1006 21/50 26/50
. \ ) , * Signif,curt difference from control,,
' Summary ¢-_:-ind.ngs: JAlt. udor significant iancrease in the
incidence >f a-tality was «tserved in the treated male group
receiving 156 rpm Dimilin, the increase was not considered to
be treatment-related. {The uumbers in parentheses represent
accidental deaths.) s )
2. Body Weights "
e ) Mean Weekly Body Weights (Weeks)
. . Dose Group (ppm) 1 26 52 78 104
' {Males)
.0 . 271.0 .565.6 617,.2 608.6 557.8
" § 156 ! 270.7 567.1 619.8 + 606.5 . 534.4
. 625 267.6 552.9 607.2 606.0 548.4
2500 262.9 549.5 601.5 602,9 550.7
10000 266.9 550.9 608.0 597.5 SZQ.G
(Females) _ " "
L 181.4 309.9 352:1 388.0 402.9
. 156 179.0 301.8 340.1 381.9 364.8
. " ’ 625 ' 178.2 297.2 342.3 385.7 371.2
2500 178.7 291.6 331.3 36:8 1344.0
P 10000 175.6 288.8 328.5 359.% 357.6
Summary of Findings: There were no significant differences in the
mean body: weight values between the treated and control group (both
. . sexes) during the study. However, a noticeable decrease in the \
Dy ’ mean body weight value for all male groups from week 92 to the week
. : of termination (104 weeks) was noted. This decrease in the mean,
¢ weekly body weights are likely due to the effect of geriatric
change in the animals and are not related to the treatment.of
.Dimxlin.;




Food Conesumption ,
. : Mean Weekly Food Consumption V%lues (Weeks)
' Dose Group (ppm) 1 26 52° . 78 - 104
{Males) . ] » »
g - 164.0 166.0 175.0 181.0 175%.2
156 172.2 172.8 169.4 .182,3 . 165.G-.
625 169.1 167.6 167.9 . 181.3 - 168.7
2500 162.4 171.3 169.5 182.6 165.5
10000 * 166.2 173.5 173.5 178.6 ' 88,0 -
(Females}) . : K :
) 136.6 . 124.5 133.7 136.6 150.7
. 156 132.7 119.1 '126.4 156.4 128.0
Y 625 138.4 122,7 130.9 155.2 135.7
2509 . 125.0 124.8 125.2 - 149.7 - 91,2

10000 152.3 128.8 . 130.9 150.1 147.5

Summary of Findings: No significant difference in the mean weekly
food consumption values were observed between control and treated.
- groups (both sexes) during the study. However, lower food
Ty consumption values were noted in the malma group treated with 1000
ppm and the female group treated with 2500 ppm Dimilin at the
104-week. These decreases are not considered to be
treatment-related.

4. Clinical Examindtions ' '

Incidence Summary of Clinical Signs*

- Observations - Males (ppm) Females (opm)
: 1} 156 625 2500 10000 0 156 625 2500 10000

" Bunched . 5% 27 26 16 22 56 22 20 29 - 25

. Thin ’ 52 25 . 25 18 24 59 23 23 29 - 26
Languid : 11 1 9 7 11 26 8 15 15 15
. Soft feces * 57 22 21 9 .13 27 - 16 100 78 13
Rhinorrhea .3 66 38 35 27 41 67 3 29 30 28
Urine stains o039 25 20 16 24 - 4a 20 18 20 21
Alopecia § . 48 17 18 14 15 46 ° 20 28 19 24 .
Rough hair-coat 72 35 29 23 33 63 30 29 32, 35
Sores RE 71 35 35 28 31 21 16 1 11 12
Blood crust(eye), 42. 29 20 13 20 60 27 31 30 21
- Squinting - 14 10 5 4 6 14 8 10 4 3
-- Lacrimation ‘32 22 13 9 - 11 32 14 13 14 16
Chromodacryorrhea 45 42 - 43 83 29 37.5 95 52 83 83
- $wollen neck . 14 14 8 11 11 11 2 4 1 3

Summary of Findings: The most common clinical-signs found in control and
treated animals were hunched and/or thin appearance, urine stains, alopecia,
and rough hair-coat. The symptons of swollen necks, lactimation,
thinorrhez, and blood crust on eye or eyelids which were associated with
Sialodacryoadenitis caused by the presence of sendai virus have been -
confirmed. The viral infection had no apparent lasting effect on the
general health of the animals. There were no treatment-related effects on
the incidence of clinical signs which can be observed ‘during the study.

(* Numerals indicate the no., of animals exhibiting a particular finding a
least once during the study) .
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E ,5. Hematblogv ' . S i .

(a) Mean Clinical Hematology Values of Male Rats at Week 104

K n Dose (ppm) 0 156 625 2500 10000
£t * HCT (%) 40.5 42.0 41.8 40.1 48.9%
" * HGB (g/dl) 14.0 14.7 13.9 13.5 16.7* o
* RBC (Th/ul) 7.3 7.6 7.1 6.8 B.5*
v ‘. . WBC (Th/ul) 8.9 10.5 9.4 10.4 '9.7
¥y _ MCV (f£1) 56,0 55.4 59,2 59.0 57.2
R MCH (Pg) 19.4 19.4 19.7 19.9 19.6 ¢
i Y MCHC (3) 34.7 35.1 33.3 33.7 34.2
* Metheme (g/dl) 0.11 0.16% 0.18% 0.25% . 0,3+
- * Sulfheme (g/dl) 0.015 0.034¢ 0.079%* 0.121* 0,063%
: Platelet (Th/ul) 1211 1159 1153 1096 1227 .
. RETIC (%RBC) ' 2.2 17 2.0 2.8 1.3 -
. N * M/E Ratio 2, 45 1.62+% 1.76% 1.47* 1.53%
. 2 Yy * gignificant changes; HCT - Hematocrit; HGB - Hemoglobin; RBC - Red

Blood Cell; WBC ~ White Blood Cell; MCH - Mean Corpuscular
hemoglobin; Metheme - Methemoglobin; Sulheme - Sulfhemoglobin; RETIC
- Reticulocytes Count; MCHC - Mean Corpuscular Hemoglobin Conc.; M/E
Ratio - Hyeloid/Brytht01d Ratio.

Summary of Findings for Male Rats: Significant decreases in the
mean hematocrit values were observed in the 10000 ppm level group at
week 52, but the HCT values were significantly increased in the same
level group at week 104. The mean hemoglobin and erythrocyte counts
R .~ Were also significantly decreased for the 625, and 10000 ppm level
s L group at week 52, but a significantly increased hemoglobin and a
" ' moderately increased erythroid count were observed in the 10000 ppm
level group at week 104. The mean corpuscular hemoglobin value
'; | B (MCH). and reticulocyte counts (RETIC) were significantly increased
v ' " in the 10000 ppm level group at week 52, and a similar trend of
increase in the MCH values was also noted in the 625 and 2500 ppm
" level groups at week 104. The absolute values of methemoglobin and
‘spl fhemoglobin demonstrated a treatment-related increase in the w
Dimilin treated groups {from 156 through 10000 ppm) at week 104,
. . The myeloid:erythroid (M:E) ratios were decreased in all treated
v LW - "_groups at week 104. Such changes in the peripheral blood may
contribute to the cause of erythroid hyperplasia of the bone marrow.
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5. Hematology - Continued o ' ; 3950
(b) Mean Clinical Bematology Va'ues of FPemale Rats at Week 174
’ : Dose (ggmz 8 56 625 2500 10000 0
oo _HCT (%) 42,1 43.5 43,0  40.1 _ 40,7
HGB (g/dl) 14.0 14.3 14.4 13.6 13.5 4
. RBC (Th/ul) 7.0 7.3 6.9 6.4 6.1
‘l’ i ch (Th/u].) . 7.4 7.0 8.1 800 e 7.7
oo * MCV (£1) 60.6 59.5 61.9 °  62.4%  66,9*
B MCH (Pg) 20,2 19.7° 20.8 - 21.3 22,3 '
! Y - MCHC (%) 33.4 33.1 33.5 34,0 33.3 '
* % Metheme.(g/dl) 0.104 0.188+* 0,225 0,295¢ 0,309
- * sulfheme (g/dl) - 0.024 0,.044r 0.084* 0.146* 0.145*
Plotelet (Th/ul) 967 955 945 1147 973
* RETIC (SRBC) 2.7 2.8 3.3 4.5¢ 6.9¢
* M/E Ratio 1.93 1.09¢ 1.34¢ 1.29¢ 1,05+
ol T * gignificant changes; v

Summary of Findings for Female Rats: The mean hematocrit values for
the 10000 ppm level group were significantly lower than that of the
control group at week 52, However, the HCT values for the 10000 ppm
value at week 104 were not signifiéantly different from control
value at week 104, The mean hemoglobin and erythrocyte counts were

. significantly decrcased in the 2500 and 10000 ppm level groups at
week 52. But, ouly a moderate decrease in these values was observed
in the''same treated group at week 104, Significant increases in the
mean corpuscular hemoglobin value and reticulocytes count were also
noted in the 2500 and 10000 ppm level groups at week 104, The

- absolute values of methemoglobin and sulfhemoglobin were found in a
compound-related increase in all treated groups at week 104. The

t
5 | myeloid:erythroid ratios were also decrearced in ‘all treuted groups
at week 104,
P !
(c) Hetﬁemoglobln and Sulfhemoglobin Values at the Week 52 and 104 .
(Vélue=g/dl) ; : : "
; Dose (ppm) "0 156 625 2510 10000
. N
. Males : , . ' i
« Metneme (52 Week) 0.04 0.31 0.22 0.37' 0.38
. (104 = ) 0.11 0.16 0.18 0.25 0.30
- Sulfheme (52 Week) =~ 0,02 0.21 0.14 0.11 0.16
. (104 * ) 0.015 0.034 0.019 0.121 0.063
.Pemales" . : )
P Mletheme (52 Week) 0.10 ° 0.10 0,20 0.30 0.30 i
. v ﬂ. - " (104 = ) 0.104 0.188 0.22% 0.295 0.309
s ° . Sulfheme (52 Week) 0.02 0.C03 0.14 0.02 0.0%

. (104 = ) 0.024 0.044 0.084 0.146 0.145

s

.

6. Serology Screening

The presence of Sendai virus and sialodacryoadenitis was detected in 12 of
12 serum samples tested. .

%




‘7. Qross Pathol.gy ' o ;

{a) ‘Incidence Summary of Gross Pathology FPindings for Animals Dying Prior
to S-udy Termination

. 003950

4 . .‘ .
R - Males (ppnm) Females (ppm)
’ Dose (ppm) 0 156 625 2500 . 10000 '] 156 625 2500 10000
: q
No. Examined 347 28 17 22 21 49 24 16 .27 26
; No. Not Remarkable: _ :
' * Brain ' 19 14 10 13 15 ° 18 6 - 8 10 7
*  e(pituitary 20 13 8 9 12 8 4 1 6 0
# Adrepals 25 22 13 17 17 22 9. 'S5 g8 15
Thyroid v 33 26 17 19 20 49 24 16 . 26. 26
Esophagusa o 4 28 17 22 21 49 23 16 26 26
Trachea : 34 28 17 22 21 49 24 16 27 26
¢ Lung W/Bronchi 14 14 8 2° 11 28 17 13 14 17
Heart ' 27 25 14 16 19 44 19 14 21 21
Spleen ) 24 26 12 19 14 39 20 14 0 2321
* Liver . 1e 14 11 16 9 30 17 8 18 19
.t Kidneys : 17 19 11 13 12 36 , 12 11 15 16
Ureter 33 28 17 21 21 48 22 16 26 24
Stomach 17 10 6 11 10 22 11 6 -7 11 ¢
Duodenum 32 27 16 21 21 48 22 16 27 24
Jejunm 32 25 16 21 21 47 20 16 22 24
Ileum t 33 27 16 2 - 1% 47 22 16 24 24
Pancreas 33 27 14 22 19 49 23 15 26 25
_Cecum o 30 23 10 19 16 44 19, 15 24 22
colon : 33 27 16 21 21 46 24 16 21 24
Rectum - v 33 27 16 22 21 46 24 16. 27 24
‘Testes W/Epdid - 25 23 9 17 14 - 1 - - - -
Prostate 32 26 . 17 20 18 - - - - -
Urinary Bladde , 30 28 16 20 17 49 22 16 24 24
, Ovaries : v - - - -, = 43 . 24 16" 27 26
. tterus s To- - S - - - 49 ' 4 16 27 26
" Cervix - - - - - 48 22 16 27 26
Thymus ¢ 32 26 15 22 20 49 24 | 16 27 26
Eye ! 26 26 16 18 18 41 21 4 24 23
Optic Nerve, ' 34 28 17 2 21 493 24 16 21 26
Skeletal Muscle . 34 28 17 22 20 49 24 16 27 25
Skin . 29 24 15 20 17 43 23 14 27 25
«Manmmary Gland ¢ a3 -28 17 22 21 8 17 10 200 22
Sterum W/Marrow 34 27 17 .22 21 49 24 16  '27 " 25
+ .+ Nasal Pass/Cavit 34 28 16 2 21 49 24 115 26 26
" Tongue 34 28 17 22 21 49 24 16 .-26 26
Oral Cavity 32 © 28 16 21 19 47 - 23 16 25 . 26
Seminal Vesicle 24 24 18 22 15 - - - ~ -
Lymph-Node Lo ¥ 27 19 7 17 11 32 15 12 15 21
. ‘Thoracid Cavity : k) 26 16 20 20 49 24 16 27 24
Peritoneal Cavity 30 24 14 .22 16 44 22 15 - 26 24
Subcutaneous Tissue - 28° 25 16 21 18 31 14 8 14 [ 20
Head Coronal 3l 28 16 22 18 47 24 16 27 26
Diaphragnm 33 28 17 22 19 49 23 15 27 25
Bone ' : kk} .28 14 22 19 48 24 16 26 26

-"Organ ’ 27 23 12 17 19 43 20 14 25 17

* Noticeable changes
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Summary of Pindingua: There were increased incidences of indented brains and
enlarged pituitaries in animals of both sexes treated with Dimilin. Whether, -
this to be attributed to the age-related changes in this strain of rat is not

<y clear. Although no dose~related effect was indicated, the noticecable frequency

. of dark and/or speckled adrenals and the increased incidence of mottled and/or
, pale focus in the livers of treated animals of both sexes were also observed. -

No other pathclogical findings were found to be remarkable. _ :
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Gross Pathology {(Continued}

(b} 1Incidence Summary of Gross pPatholagy Pindings for Aninals Sacrificed
at sStudy Termination. o

003950

Penis 65 22 - 32 28 29 - - - -

: Males Peoales )
Dose (ppm) 0 156 625 2500 10000 O 156 625 2500 10000
No. Examined : 66 - 22 3] 28 29 54 26 M 23 24
No. Not Remarkable: : ‘
* Brain ) 62 20 1 25 26 30 8 20 13 13
. * Pituitary 34 15 14 18 15 5. 1 6 3 2
* Adrenals 27 15 24 21 18 4. 4 12 y st
~ Thyroid : 62 21 30 24 26 49 26 3] 21 23
Parathroid 4 59 22 32 27 29 50 26 4 22 23
Esophagus 66 22 33 28 29 S1 26 34 .23 24
Trachea 66 22 33 28 29 51 26 34 23 24
* Lung W/Bronchi - 57 21 25 24 24 47 24 29 17 20
Heart L 63 21 . 32 | 28 28 51 26 34 23 24
* Spleen Y s8 20 26 19 21 46 20 31 17: 19
Liver " 18 8 13 13 10 19 11 13 8 4
* Kidneys 4 47 14 15 19 19 3 16 21 11 15
Pancreas 59 21 k)1 28 27 47 26 33 21 24
Colon 65 22 33 28 29 51 26 34 23 24
Mesentric IN 6} 21 25 - 28 28 47 . 25 31 . 23 24
Testes W/Bpidid | 46 16 26 19 19 - - - - -
DPuodenum 66 22 32 ‘28 - 29 51 26 34 23 24
Jaejunumn 66 22 30 28 29 51 25 34 23 24
Ileum. ) 66 © 22 33 28 29 50 26 34 . 23 24
Prostate ‘ 61 21 .32 27 28 - - - - -
. ..Urinary Bladdeér 66 22 33 27 29 49 26 34 22 23
Ovaries - - - - - - 41’ 18 25 15 17
" Uterus - - - - - 38 18 22 15 17
Cervix ; ‘ - L - - - - 44 25 33 22 23
l Thymus v 66 22 33 . 28 29 51 26 34 23 24
‘Eye S 61 21 32 27 23 51 26 34 21 24
Optic Herves - 66 22 33 28 29 51 26 34 23 24
Hacderian GL' " 66 22 33 28 29 51 26 34 22 24
Skeletal H'uscle 65 22 33 28 29 51 26 ;» 34 123 24
Skin ! 56 19 . 23 26 19 49 23 32 23. 23
' Mammary Gland ' 61 20 33 21 27 26 12 22 11 14
Sternum W/Marrow 66 22 33 28 29 51 26 34 23 24
"’ Nasal Pass/Cavit 66 22 33 28 29 51 26 34 , 23 24
Rasopharynx 66 - 22 33 28 .29 51 26 ; 34 .23 24
Parar.asal Sinus 66 22 33 28 29 51 26 34 23 24
Tongue 66 22 33 28 29 51 26 34 ' 23 24
Ocal Cavity . . 66 22 33 28 29 51 26 34 23 24
Seminal Vesiclg 60 22" 31 27 25 - - - - -
" - Lymph-Node - .39 16 25 21, 22 43 16 29 19 .17
" Thoracid Cavity 65 22 33 28 28+ 51 26 32 23 24
Peritoneal Cavity 64 22 30 28 28 50 26 33 22 23
Subcutaneous Tissue 61 20 33 22 26 26 14 26 “* 9 16
Head, Coronal 66 22 33 27 29 - 51 26 L34 23 24
Diaphragm “ 66 22 33 28 29 51 26 ' 34 23 24
Mesentary = " 66 22 33 . 28 29 51 26 34 23 24
Vajina - - - - - - 50 26 34 23 24

* Noticeable changes




8. -Organ Weights ,

003950

Summary of Pindings: Increased lncidenéea of indented brains and enlarged .
pituitacies were also observed in enimals of both sexes treated with Dimilin at
terminal sacrifice. Although no dose-related effect was noted, the noticeable
frequency of dark and/or speckled adrenals and the increased incidences of
enlarged spleen were observed, Slight increase in the ohservation of granular
materials in kidneys was also noted in the treated animals of both sexes. No
other pathological findings were found to be remarkable at terminal sacritices.

There was a statistically significant increase in both &absolute and relative
spleen weights in animals of both sexes treated with 2500 and 10000 ppm Dimilin
at terminal sacrifice, Such an increase was correlated well with the increased
incidence of enlarged spleen in the same dose~treated female and male groups,
Significant increases in the liver weight of female groups treated with 2500
and 10000 ppm and significant decrease in the terminal body weight of fe.ales
treated with 10000 ppm Dimilin were observed in this study.
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9. Iddividual Ristopathological Pindinos to the Nesplastic Lesions for

Animals Found Deal of Sacrificed in Extremis During the Weeks 1-104,

Dosa Levels (pom)

Pituitary
Carcinam (D)

) "l" Carcinara (T) A

’ Me‘\om (D)
) \
Mencma (T} o

PArenals
Pheochromocytoma (D)

Pheochramocytoma (T)

EEO‘G [ .
Follicular Cell
-~ Aencma (D)
Pollicular Cell
Aenama (T)
Follicular Cell
Carcinama (D)
Follicular Cell
" Carelnoma (T)
*C" Cell Adenoma (D)

*C* Cell Adenoma (T)
- *C* Cpll Carcinoma (D)
"~ ® -

*C" Call Carcinama (T)
Lo ‘ L]
Liver Ca?
Neoplastic Nodule (D)

M 3
" Nedpblastic Nodule (T)
* hepacellular Carcinama (D)

Bepacellular Carcinoma (T)

N . -
' mestes .. |
.- Interstitial Cell
' Tumor-Unilateral (D) -
Interstitial Cell
Tumor-Unilateral (T)
, Dterus ' "
Endometrial Stramal Polyp
- (D} ' '
" Endometrfal Stramal Polyp
(T) A

00395,

Hales _ Pemales }

H O 136 625 2500 10000 H 9 15 625 2500 10000
JAs 12, 9 6 6 4 4518 6 8 8 11
00 R 28 17 22 21 287 47 24 16 27 26
J3 s o 1 3 2 8 45013 15 1 11 1
30 65 2 33 28 29 297 5} 26 3 23 4
mr oy 703 3 3 188 17 13 6 9 1L
00 34 28 17 22 21 267 47 24 16 27 26
a7 17 10 1. 1 11 les 33 9 18 9 10
0 65 2 N 22 29 .267 5% 26 M 23 . u
L 8 0o 1 o L 1 o o o
13 27 17 22 21 8 23 16 26 26
24 2 3 6 R R R
6 22 33 28 29 51 26 4 23 24
.82 3 0o o0 0 -3 .2 2 1 0o 0
291 33 28 16 22 20 272 49 23 16 2T 26
5.4 2 3 2 4 _ .0 1 1 2 1
291 6 22 31 28 29 212 51 26 A 23 A
~.21 1 0 1 1 .10 o0 0 1 O
291 3 28 16 22 20 212 39 23 16 17 26
~.2.0 0 0 2 1 .11 0ov o0 0 .0
291 66 22 33 28 28 212 51 26 A 23 24
02 o0 -0 0 o L 0 o o 1.
33 28 16 22 20 48 ‘23 16 27 26
4 1 0 0 1 L2 0o 1 0o 1
66 2. 313 28 29 510 26 M4 . 23 24
R LA S S U § A 3, 0 0 0 1
291 33 28 16 22 20 272 48 23 16 27 26
JAr 3 2 2 3 4 AL oy 50 403
291 66 22 33 23 29 2712 51 26 ' 23 24

" ) *

2.2 1 0 o o 3 0 o0 1 1.1
290 34 28 17 2 2] 274 49 24 16 27 26
a6 o0 2 2 1 _¥% 4 2 8 1., 1
290 66 22 33 28 - 29 274 51 26 34 23 24
1 2 1 0o o o 6 0 o b o o
318 34 ., 28 17 22 21 295 49 24 16 27 ' 26
A 30 2 1 1 6 0 2 o 1 1
36 66 22 33 28 29 295 54 26 34 23

] S
%3 2 0 2 2 9 o0 0 o0 0 -0
298 4 28 17 22 21 0 o 0 =0 0% 0
Lo 7 3 4 3 2 0 o 0 o0 0 O
298 66 22 34 28 29 0 ¢ 0 0" 0 0
o 0 o 0 0 2 e 0o o0 o0 2 1
0o 0 0 0 0 0 243 47 24 16 25 - 26
0 0o 0 0 0 g 30 9 3 4 3 3
0 o o 0 0 0 243 51 26 M 23 24




00395,

9, Ristopathalogical Pindings to the Neoplastic Lesions - Continued i

. Males Pemales
 Dose Levels (prm) H 0 156 625 2500 10000 H 0 156 625 2500 10000
Cterus : .o !
Endometrjal Stramal Polyp _0 0 0 o0 ¢ 0 3 _o0 o0 o0 2 1 “
_ (D) 0 0. 0 0O 0 0 243 47 24 16 25 26
.. Endometrial Stromal Polyp _0 0 0 0 0 O o _9 3 4 3 3
o "70 0 0 0 0 0 243 51 26 . 34 23 24
+ Squamous Cell Carcinoma (D) _0 0 0 0 0 0 .0 0 0 0 1 '
. : 0 0 0 o 0 0 47 24 16 25 26
Squancus'Cell Carcinana (T) _0 0 0 .0 0 0 00 o o0 0
' ) . 0 0 0 0 0 0 51 260 M 23 . 24
- Spleen . .
¢ Leukemia (D) L2 0o o0 0 1 .0 0 0o 0 @
: A ¥ 28 17 2 2 48 23 16 27 26
Monocytic Leukenda (T) g 6 6 o o _0 6 o 6 0
. 6 22 33 28 29 51 26 34 23 24
Malignant Lymphama, ° L 0 2 0 0 -0 0 o 0 O
1 Histldtic (D) : 4 28 17 2 21 48 23 16 27 26
Malignant Iymphama, L 0o 2 o o _0o 0o o 0 0
Histiocytic (T) 6 22 33 28 29 51 26 M 23 24
. " ' . ,
Malignant Fibrous, 1l o0 o0 o0 0 e o0 o 0 0
filstiocytoma (D) 23 23 15 16 15 41 20 14 19 19
Malignant Pibrous, L0 0o o o0 o0 o o o 6 -0
Histiocytoma (T) . 63 2 2 13 21 46 22 2 22 24
Kamary Glend d ~
+ Adenocarcinama (D} 91 o0 o 0 -0 4 6 7.3 2 1
, 267 16 7 9 9 - 9 269 49 23 16 . 27 25
Menqrarcinoma (T} . _0 0 6 0 0o 0 49 8.5 2 6 1
: » : 267 10 7 1 2 2 289 51 26 33 23 24
Fibroadenama (D) .20 o0 0o 0 O 0o 0 1 0 1 O
: "y 267 16 7 9 9 9 266 499 23 '16 27 25
Pibcoadenam (T)- , 20 o0 o0 0. O 10 14 6 6 S5 "5
= ) 26710 7 1 2 2 286 51 26 33 23 24 - "
. _&_iﬂ,, ! e )
Fibrama (D) A ¢ o o o 0o 0o o 0. 0
o ' M 26 17 2 21 49 4 15 271 25
" Pibroma (T) 2 1 o0 o0 1 _0 00 0 0
. L 65 . 22 33 28 29 €] 26 34 23 24
Squamous Cell Papillama (D) l o0 o 0o 1 0 0 o o ¢
. . M 26 17 2 21 48 24 15 27 25
Squamous Cell Pepilloma (). -1 1 0 2 2 .00 o0 o0 0 ;
. - 6 22 33 28 29 51 26 34 23 24
, Fibrosatéam (D) 960 0o oo o o _1__ 0o 0 0 0
' o 192 334 26 17 22 21 177 ) 22 15 21" 28
Fibrosarcoma (T} _00 o 1 2 O -1 _0 v 0, 0: O
e ~. , 192 65 ‘22 33 28 29 177 51 26 34 23 24

’ P
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9. Histopathological Findings to the Neoplastic Lesion~ - Continued
4 . X . -
. . Males Féma.lw .
Dose Levels (prm) H 0 156 625 2500 10000 H O 156 625 2500 10000
. Squamous Cell Carcinoma () 0 0 0 0 @ 1 0 0 0 40
. - U % 17 2 A 9 24 15 7 B -
4 Sguamous Cell Carcinama (T) L 0 o o -0 Lo .0 o 0 0 )
65 2 33 28 29 51 260 34 23 24 {
Keratoacanthoma (D) .43 2 1 1 1 _1_.1 6 6 1 o
. o Ty 103 34 26 17 2 21 91 ‘49 24 15 21 ) p
' Keratoacanthoma (D) _4 6 1 S5 _& 17 L1_0 1 o 0 0
I | . - - 103 65 22 33 28 29 91 51 26 M .23 24 [}
) v .
* Noticeable increase of incidence rate (%); (D)-Animals Zound in unscheduled deaths; ’
(T} - Animals sacrificed at terminal sacrifices; H ~ Historical Control Data.
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Sacrificed in Extrems Durmg the Week 1- 104

N
D

- Dose Levels (ppm)
_Brain
Ventral Campression (T)

Ven'-'el crnpressim (D)

Pitui
Hyperplasia (D)

Pbcal Hyperplwia (T) E

Adrenals

Cmgesr.lms (D)
Oongesuons ('r)

%1 Angiectasis (p) .

.. Angiectasis (T)

Thyroid

°C* Cell Byperplasia (D)
“c* Cell Byperplasia (T)
Poelicular Ectasia (D)

Foelicular Ectasia (T)
o "

ggy‘ W/Branchi

Perivascular/Peribranchial
. Byperplasia (D)
Perivascular/Peribranchial
Hyperplasia (T) '

Ongestions (D) )

Congestdons (T) -
Phamonitis (D)
Phemomitis (T)

Heart . I

Degenez‘ptlve Cardiomyopathy
(D)

Degenerative Cardiomyopathy
(T) : .

mﬂl’b(s (o) ' "

A CRIBALITSD. LA LIRS Aunw.l.cbub u::n.uu:ﬁ LOL AIlLncULE DO Lead O R

HMalies Females
0 156 625 2500 10000 G 156 625 2500 10000
1]

S 1 1 -2 3 16 15 16 _9% 9

66 22 33 28 29 51 26 34 23 24 {
n 6 s 7 4 5 12 8 4 16

M 26 17 2 2 49 24 16 27 26

4 1 0 1 1 _2 _0 _1_5 _1 b
¥ 28 17 2 21 47 24 16 27 26

7 5 5 1 -2 -2 1 _4_2 _12

6 22 33 28 29 51 26 34 23 24 -

S5 1 6 8 3 20 12 7 100 _10 ,
33 277 1T 2 A 48 23 16 26 26 . .
L 6 1 1 1 26 18 19 8 12 :

66 22 33 28 29 51 26 34 23 24

2 2 1 2 4 3 18 117 19

B 27 11 2 2 48 23 16 26 26 )
J 5 4 5 0 43 1 23 19 2 '
66 22 33 28 29 51 26 34 23 24

S 2 1 2 0 2 1 _o0o_o0o _3 :
33 28 16 22 20 48 23. 16 27 26 .

8 1 3 4 33 ~4 3 1 _2 _ 4 .

66 22 33 28 29 51 26 34.23 -24

8 35 4 3 1 4 _2°_2 _ 2 _2

33 28 16 22 20 48 23 16 27 26

2 4. 6 1 6 3 _2 _4 2. 4

66 22 33 28 . 29 51 26, 34 23 24
L2423 15 20 M 3% 18 15'4 2 '
3% 288 17 2 21 49 24 16 27 26 -

64 22 3 28 28 50 22 33 19 24 . " ;
66 22 33 28 29 51 26 34 23 24

13 1% 9 13 6 5 1w 2 9 1

¥ 28 17. 2 2 49 24 16 27 26,

6 4 0 3 1 4 1 1 0 o0

66 22 33 28 29 51 26 34 23 24

0 9 .4 8 7 10 9 4 9 9°

M 2817 2 2 43 24 16 27 26

AL 1 1 17 0 17 139 8 14 14 9

66 22 33 28 29 . 51 26 34 23 24 :
19 18 8 15 10 2 12 7 10 9

¥ 28 17 2 21 9 24 16 27 2/

0o 6 0o o o0 0 0 o 0 o0 )
66 .22 133 28 29 51 26 34 23 24

L4 1+ 3» 0 1* 0 1* 0 0 | 1*

19 28 17 22 21 49 24 16 10 9

- g



10. Histopathological Fi@hna to the Nonneoplastic Lesions - Continued
)

Dose Levels (pam)

Thrambus (T)

“&leen'

Pigmented l;lacrophage,
Increased (D)
Pigmented Macrophage,
. Increased (T)
, Bxtranedullary Hematopoiesis
o .
" Extramedullary Hematopoiesis
Ty .
Congestion/Hemorrhage (D)

ot memuge (T)

| Liver / :

.”

. Non-Suppurative Pericholan—
gitis (D) V
Non-Suppurative Pericholan-
gitis (T) .
Hepatocytic Vacuolization (D)

Hepatocytic.Vacuolization (T)

- pile Duct Hyperplasid (D).

Bile Duct Hyperplasia (T)

+ Pigmented Macrophage, -
¢ Increased (D) ¢
Pigmented Macrophage,

Increased (T) , °
Focus/Area of Cell Al-

teration (D) *
Focus/Area of Cell Al- *

teration (T) \

- Extramedullary Hematopoiesis

(Dy - '
Extramedullary Hematopoiesis
{T)

Kidneys :

Calculi/Microcalculi ‘o .
Calaili/Microcalouli (T)

* Proteinaceous Casts (D)

‘Proteinaceots Casts (T)

vvo7o)

Bl Elo 218 2la 815 Llo 12 I8 S8 Bl 812 1[5

. Males Females .
8 15 625 2500 10000 G 156 625 2500 1000U
L o1 6 1 1 6 ¢ 66 6 -0
66 2 33 28 29 51 26 34 23 24
20 2+ 13* 19% 14+ 33 1% 16* 24+ 26%
4 3 17 22 21 48 23 16 21 26 .
4 3 20 23+ 25¢+ 8 T+ 20+ 21 21¥
6 2 33 28 29 ° 51 26 34 23 24
gl 3 1 0o 3 S5 1 2 4 1
20 28 17 2. 2 49 24 16 27 26.
0 .0 3 3 1. 1 S5 2 1 0
66 2 33 28 29 . 51 26 34 23 24
LA 0 01 2 2 11 .3 0
¥ 2 17 2 A 48 23 16 27 26
L 0 1 4 1+ 0 0 I+ 2 0
66 22 33 28 29 51 2 1% 23 24
' -
8 6 15 5 20 '8 6 10 10
8 17 22 21 49 24 18 27 26
7 30 23 2 36 1 23 19 17
2 3 28 29 51 26 34 23 24
a2 3 8 "6 2B 9 1w s 17
28 17 2 21 49 24 16 21 26
6 13 12 1 4 13 29 15 2L
2 3 2B 2 51 26 34 23 24
2 9 18 1 3 1 7 15 19
2 17 2 2 9 26 16 21 26
18 30 4 26 37 23 5 a2 2
2 3 2 29 51 26 3 23. 24
T 7+ 19¢ c12x 18 12% 14 19*  22¢
28 17 2 21 49 24 16 27 26
3 20 23+ 2%+ 8 T 20* 21+ 20+
2 313 28 29 - S1 26 34 23 24
32 1 9% 5 8 S5 8r6 _2
2 17 2 21 49 1 16 27 26
M 26 4 26 2 10 18 M4 12
2 3 2 29 51. 26 34 23 24
0o 0o 1 1 2 3 2 2 1
2 17 2 21 9 A 16 7 26
a1 2 6 4 S5 6 4 4 3
2 3 2 29 51 26 34 23 24
153 1 1 12 1 2 2 15 23 2
¥ 28 17 = 21 49 24 16 27 26
48 16 26 2 47 26 33 20 21
6 22 33 BB D BT % H#H T X
28 2 14 14 B 2z 1 1n.13 21
4 8 17 2 21 49 24 16 27 26
¥ 1 3B¥ 27 28 48 17 30 19 22
66 22 33 28 29 5] 26 34 23 24




Dose Levels (ppm) ‘0 156 625 2500 10000 O 156 625 2500 10000 ,’b . :
- 4 . H - - |
*  Regenerative Epithelium (D) 5 1 7 1 9 12 5 3.2 8 - ’665

U 28 17 2 2 9 20 16 21 26 _
* 1Regenerative Epithelium (T) 57 21 32 2 26 30 14 117 13 " 15
¢ 6 2 33 28 29 51 26 34 23 24 " , j
Kidneys - : ~ i
' Chronic Progressive 7 2 10 12 10 v 7 6 4 U
Nephropathy (D) ¥ 28 17 2 2 49 24 16 21 26 {
Chronic Progressive 60 2 31 B 27 R M 18 1 19
¢ Nephropathy (T) L 6 22 33 28 29 51 26 34 .23 24
', Mubular Dilation (D) 6 9 6 9 9 10 2 35 9
o ¥ 2 17 2 2 49 24 16 21 2% )
cubular pilation (T) 3 9 1 B 1B 6 1 3.5 _6
L : : S 66 22 3 28 29. 51 26 34 23 24
Pelvic Dilatation (D) 5 4 o0 2 1 5 1 2 6 5
) .28 17 2 A 9 24 16 21 26
. Pelvic Dilatation (T) 2 6 6 1 1.9 71 36 _4
- : 6 2 33 28 29 S1 26 34 23 24 -
Stomach ' . ' : '
Diluted Mucosal Glands (D) 6 8 6 1 1 2 9 8 10 10
o ! : 33- 28 17 2 2 49 24 '16 26 26
Diluted Mucosal Glands (T) 46 16 23 17 14 39 20 2 16 2A
o : 6 2 3 28 29 51 26 34 23 24
Pancrease ' ‘ _
Chronic Pancreatitis (D) 3 4 1 1 2 10 o 0o 0
2 28 17 2 2 47 24 16 26 26
Chronic Pabcreatitis (T) 4 5 8 9 5 4 2 5 1 1
. : 66 2° 33 28 29 51 26 3. 23 24
Mesentric LN '
Pigmented Macrophages, ‘' 2 o6 o 2 0o 1 4 4 5 1
. Increased (D) 2 2% 17 2 18 48 2 ‘15 21 24
" Pigmented Macrophages, 2 0 1 1 0 8 .6 9 _1 3
Increased (T) 66 2 33 28 i) I % W T A
Lyphangietasis (D) + ¢ 0 0 o0 0 =z 0,60 1 0
i # 2 26 17 2 18 48 2 15 21 4
Lymphangietasis (T) 2 3 5 <« 1 0o 4 1 1 1
. ) 6 2 33 28 29 s1 26 34 23 24
Testes W/Epidid . ~ o ‘,. '
Hypospermia (D) ' 4 4 4 4 4 0 0 0 0 0 "
' 034 28 17 2 2 o, 0 0 o0 0
Hypospermja (T) 5 2 -6 6 1. 0 0 0 0o O
. ' 6 22 3 28 29 0o 0 o0 O o, .
Atrophy/Degeneration - (D) S5 9 5 _4 8 o 0 o o o
e M 28 17 2 2 o o o o' o
Atrophy/Degeneration (T) 2 .4 95 86 12 0o 0o 0 0 0~
S . 6 ‘2 3 228 29 0o o o0 o 0
Prostate ) - ‘ .
Chronic-ictive Inflawaticn () 25 18 12 -0 9 . 0 0 0 0 O :
3 28 17 2 21 0o+~0 0 0 O !

. Chronicfictive Inflammation (T) 50 22 27 17 14 o 0 o0 9o 0 ,

' : 6 2 33 228 29 0 0o 0 o 0 v

Ovaries - . .

Ovarian Cysts (T) 8 o 0o o O & 2 &8 4° 4~
. ) " 0 0 o O 0 51 26 34 23 A4 .
Ovarian Cysts (b) o 0 0o o o0 4 4 1 1 _4 4
' o 0o o o 0 47 24 16 25 25
Paranasal Sinus : 9
Chronic-Active Inflammation () 6 G0 3 1 1 0 1 4 1 1
o 10 ‘100 10 10 10 10 10 10 10 10




- Uoge wevels \ppmy
4
- Owaries

Cystic Ovarian Bursa (D)
", cystic Ovarian Bursa (T)

Dilatation (D)

. T Dilé.tatlon )
Manmaty Gland

Diict Sctapia (D)

Duct. Ectasia
@cin&r Hypeq;lasta (D)‘
Acinar Hyperplasia (T)
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Marrow Hyperplasia (D)
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Myeloid Hyperplasia (T)
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Distended Marrow Space (T)
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| LI
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Evaluation and Conclusions:

r

e 1, There were no unusual changes in mortality, body weights, food

’ © consumption, and clinical signs over the course of this study atttibutabl@
W to the administration of Diflubenzuron. -

2, Although the methemoglobin and sulfhemoglobin levels of treated animals
. . appeared to show general trend of decline except in the high dose female
: ¥ groups at the end of 104 weeks (Results No. 5 c), the test compound
persistently induced the dose-related elevation of methemoglobin and
sulfhemoglobin levels in the treated animals of both sexes at the dose
Tevels tested (156 through 10000 ppm). Methemoglobinemia and
sul fhemoglobinemia are known to impair oxygen transport capability of the
blood with consequent peripheral hypoxia and other cardiac effects. .
Therefore, the no-observed-effect level of piflubenzuron for ’
. methemoglabinemia and sulfhemoglobinemia™in rats should be established in
- . this study. Furthermore, methemoglobinemia refers to the clinical
: ‘ condition in which over 1% of the hemoglobin of the peripheral blood is ln
o .the methemoglobin formation. The results of this study should be
sl A ‘ ekpressed in terms of the available hemoglobin being transfotmed into
P ) methemoglobin.

: . 3, Treatment-related histomorphologic lesions were observed in the section of
: : spleen, liver, an@ bone marrow of treated animals. Increased
pigmented-macrophages were found in the spleen and liver of treated rats
of both sexes (156 through 10000 ppm). The pigmented macrophages appeared
R to be. the cause of increase in the amount of iron (ferritin micelles) 4in
3 RS these organs. Theseé results were substantiated by the significant
: . -, decrease of Hemoglobin levels in the treated animals of both sexes at week
. 52. 1In addition, the increased incidences of pathological changes in the
: " spleen and liver in animals of both sexes treated with 2500 ‘and 10000 ppm
‘ o Diflubenzuron correlated well with the statistically significant.increases
- ' .l in the spleen and-liver weights of the same female and,male groups. The
7 increased incldences of marrow hyperplasia, erythroid hyperplasia and
: . . .- . distended marrow space were observed in the males treated with 2500 and
2 .. .10000 ppmnii‘lubenzurolfhe incidence of erythroid hyperplasia was also
o e . increased with dose in females treated with 625, 2500, and 10000 ppm °* .
: o . piflubenZuron. These results were also correlated well with the decreased. 4
ratio of M:E (Myeloid:Erythroid) cells which indicated the abnormal state e
'..of bone marrow found in the treated gtoups of both sexes (2500 and 10000 :

plll)- - ) - t .

I

{ t s 4. The frequently observed nonneoplastic lesions wEmk were spotadically
I .~ . daistributed among the treated and untreated rats gl had no dose-related ‘
" : ‘positive trend and are summarized in the Results No. 10. However, the K -
increased incigences of thrombus’ in the heart, congestion/hemorrhage in T ’
- ; the spleen, ‘¢hronic-active inflammation in the paranasal sinus, and . " ) 4
: R chronic-active inflammation in the eye found in the treated animals cannot
" " ‘be evaluated properly without the historical control data of the '
. Sprague-Dawley rats. No other nonneoplastic lesions in a variety of orgén
tissues from treated animals of both sexes were considered to be
signiflcantly different from the control gtoups.
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_1" oy 5. Neoplastic lesions @t were sporadically distributed among the treated : i
v N : and untreated rats imst had no dose-related positive trend and are " .
’ ., summarized in the Results No. 9. No neoplastic lesions in a variety of .
s organ tissues from treated animals of both sexes were considered to be C :
: significantly different from the control groups. { :
' 6. Classification ¢f Data: Supplementary . ‘ :
! ‘ : ' . -
o ! The reporting deficiencies for this study cited in our conclusion #2 and ] E
: - K4 #4 should be clarified immediately. The study may be upgraded with
‘ " submission of this information. . v .
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