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- TO: -~ Dennis Edwards, PM 19
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Esther Saito, Chief
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Special Review and Reregistration. Division (7508W)

The Health Effects Division-RfD/Peer Review Committee met on
March 16, 1995 to discuss and evaluate the existing and recently
submitted toxicology data in support of Diflubenzuron (Dimilin)
reregistration and to reassess the Reference Dose (RfD) for this
chemical. - o ’

Material available for review consisted of data evaluation,
records (DERs) for two combined chronic toxicity/carcinogenicity
studies 'in rats (83-l1a and -2a or 83-5), a carcinogenicity study in
mice (83-2b), a one-year oral toxicity study in dogs (83-1b), a-
three-generation reproductive toxicity study in rats (83-4),
developméntal toxicity studies jin rats and rabbits (83-3a and -3b),
subchronic feeding toxicity studies in rats, mice and dogs (82-1a
and 1b), and a battery of mutagenicity studies in the categories of
gene mutation (84-2a), structural chromosomal aberrations (84-2b),.
and other genotoxic effects (84-4), in addition to a 1989 NTP
report on p-chloroaniline (a diflubenzuron metabolite) which
included carcinogenicity studies in rats and mice and a battery of
mutagenicity studies.
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A. - Chronic anhd Subchronic Toxicity:

The Committee considered the chronic. toxicity phase of the
combined chronic toxicity/carcinogenicity study in rats . :
(1984, 83-la,  MRID No. 00145467) to be acceptable and the data
evaluation record (HED Doc.  No. 003607, 003950,;004292),to.be‘
adequate. . .This- study was ‘initially classified 'as Core-
_supplementary data in part because no NOEL was established.fox the
chronic phase of the study. The study was subsequently upgraded to-
a Core-minimum status because it was determined that a NOEL for
methemoglobinemia and sulfhemoglobinemia - had = already  been

;-'.established in an older chronic feeding study in rats (1975,§MRID‘k

No. 00044329, 00099712, HED Doc. No.000964, 004292). .The Committee
;agreed with the evaluation and- interpretation of data and
classification of the chronic toxicity phase of the study. '

The Commlttee con51dered the chronlc tox1c1ty study in dogs
(83-1b, MRID No. 00146174) to be acceptable and the data evaluation
,record of this study (HED Doc. No. 004777) to be adequate. ' The
Committee generally agreed..with the reviewerx's evaluation and
‘interpretation of data and classification of the study.

_ The Committee considered the” subchronic toxicity studies in
. ‘rats, mice (82-1ia, MRID No.. 00064550, 00074534; 00114330) and dogs

(82- 1b ,'MRID- No. ! 00038706) to - be acceptable and. the data
evaluation records of these studies (HED Doc. No. 004360; 000993,
- 001770; 000963) to be adequate. - . . _ i~ '

B. Carcinogenieity: - . - . - -

. . The Comnittee considered the carcinogenicity phase (1984, 83-
2a, MRID No. 00145467) of the .combined - chronic toxicity/:
car01nogen1c1ty study in rats to- be acceptable . and the data
evaluation record (HED Doc. ‘No. 003607; 003950, 004292). to be
adequate. ' The Committee considered. the dose" levels tested in this
study to be adequate for carc1nogen1c1ty testing based upon
*statlstlcally ,51gn1flcant :increases’ in. methemoglobinemia "and
-sulfhemogloblnemla in both males and females at all dose levels and -
signs of hemolytic anemia, erythrocyte: destructlon and compensatory
regeneration of erythrocytes, at the. highest dose level of 10,000
ppm (500 mg/kg/day). - Furthermore, the high dose level tested was
~at half- of the 1limit' -dose. for, ‘carcinogenicity - testing in this
species (20,000 'ppm) . The doseé selection. was also based on' the
.Aresults of a subchronic toxiclty/range finding study in rats.  The
committee - concluded that the ' treatment did. not alter -the
spontaneous tumor proflle 1n thlS straln of rat under the testlng
condltlons. _ ; - o .
: The Commlttee con51dered the mouse- carc1nogenlclty study (83-
. 2b, MRID No..00142490) ‘to. be ‘acceptable: and the data evaluation
record (HED -Doc. No.: 003159, 004075, 004292) to -be adequate. ;
" The dose selectlon was based on.. the results .of "a subchronlc
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toxicity study in mice (MRID No. 00114330, 00074534). The high
~dose of 10,000 ppm was con51dered to be hlgher than the limit dose
for carc1nogen1c1ty testing in this species (7,000 ppm). The
treatment did not alter the spontaneous tumor proflle 1n this
strain of mouse.

In view of the above the - Commlttee"concluded that
Diflubenzuron per se should be c1a551f1ed as a "Group E",,evidence«
of non—carc1nogen1c1ty for humans. - :

The Committee also considered: the carc1nogen1c1ty of p=
chloroaniline (PCa), a known diflubenzuron metabollte, that was
tested by the National Tox1cology Program (NTP) in 1989 for
~carcinogenicity in rats and mice as a hydrochloride form (see memo.
from Stephanle Irene to Peter Caulklns -and Stephen Johnson, dated
March 8, 1995; attached)

In rats treated w1th'p-chloroaniline,.a treatment~-related .
‘increased incidence of uncommon sarcomas of the spleen was observed
. in males .and -included fibrosarcomas, -hemangiosarcomas, = and
posteosarcomas, many of which metastasized: to other sites. In
addition, in treated females, one fibrosarcoma and one osteosarcoma -
were also observed .- Furthermore, there was a marglnally increased
incidence of pheochromocytomas in the adrenal glands 1n both males
and females at the hlghest dose tested. ‘ . , :

In mice treated w1th p-chloroanlllne, a. treatment-related_f
increased 1nc;dence of combined hepatocellular*adenomas/carc1nomas
was observed in males. The '‘increase -in combined tumors was -
prlmarlly due to a dose-related increase in hepatocellular
" carcinomas. Many of these tumors_metastasized to the lungs. Aan
increased incidence of hemangiosarcomas in the spleen ‘and/or liver
.of the male mice was also observed at the highest dose-tested. The
incidence. was ‘higher than the historical control mean for -male-
mice. There was no evidence: of a carc1nogen1c response,ln female
- mice. - ’

On thxs basis p—chloroanlllne was class1f1ed by the Commlttee'
as a "Group 32", ‘probable human carc1nogen..

The Commlttee also concluded that it will" not be- necessary to;

© convene- a“Carcinogenicity . Peer Revlew Commlttee meetlng to conflrm
these c1a551f1catlons. E R - .

c. Regroductlve and Developmental Tox1c1tx

The Committee con51dered ‘the three-generatlon reproductlve

,tox1c1ty study in rats (83-4,  MRID: No. 00044330, 00099687) - to be. .

unacceptable and the data-. evaluation record (HED Doc.  No. 000964
'004360) to be inadequate. The Committee recommended down—gradlngu'
the study from Core-Guideline to Core-supplementary status. The ..
Commlttee was 1nformed that a new reproductlve tox1c1ty study ‘has
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been conducted and was recently submltted to the ‘Agency and is
currently under review. There were no reproductive effects
- identified in the old reproductive toxicity study under the testing
conditions. However, the study was deficient and did not provlde
a. reliable assessment of potentlal reproductive toxicity in this
species. Therefore, the Committee recommended that assessment of
reproductlve toxicity be based on ithe new study. S e

The Committee cons1dered ‘the developmental tox101ty study in
rats (83-3a, MRID No., 41703504) to be acceptable. and the data
‘evaluatlon record .(HED Doc. No. 008501) to . be -adequate. The
Committee generally agreed with the- rev1ewer s  evaluation and
1nterpretatlon of data and class1flcatlon of the study..

The- Comm1ttee <cons1dered the developmental tox101ty study in
rabbits (83-3b, MRID No.. 41703505) to be acceptable and the: data
. evaluatlon record (HED Doc._No. 008502) to be adequate. :

0verall the Committee concluded that thére was no indication
of developmental tox1c1ty effects in the developmental toxicity -
studies in rats. and rabbits, up to the limit  dose of 1000
mg/kg/day, and that a developmental neurotoxicity study would not
be required. - e C - , S :

D. Mutagenlc 1ty:

Several mutagen1c1ty studles were - submltted to the- Offlce of .
Pesticide ' Programs. on the . parent compound. Diflubenzuron was
negative for gene :mutations in -Salmonella -and cultured mouse
lymphoma cells, for unscheduled DNA synthesis: (UDS) in prlmary rat
~hepatocytes and human WI-38: cells, ‘and for micronuclei. in mouse:
bone marrow. S o e -

‘On- the other hand, the NTP = tested the metabollte, p-
_chloroaniline (PCA), in several - mutagen1c1ty assays. PCA was
positive in all tests. PCA was mutagenic 1n salmonella strains
TA98 and. TAlOO w1th metabolic activation. . Gene mutations were
induced by PCA in. cultured mouse lymphoma cells with and without -
metabolic activation. In cultured . Cchinese hamster ovary (CHO)
cells, treatment: produced significant increases in sister chromatid
exchanges . (SCEs).. with and. . without = metabolic activation.
Chromosomal aberratlons were also s1gn1f1cantly :mcreased in CHO
cells in the. presence of metab.ollc actlvatlon. . :

-

E. Reference Dose (RfD)

_ The Comm1ttee recommended that the ex1st1ng Reference Dose
‘remain unchanged.  The . ‘Reference .Dose for this “chemical was
established by the'RfD Committee in their meet:Lng of July 11, 1986
and was verified by the Agency RfD Work: Group on August 05, .1986.
‘The RfD was set at 0.02 mg/kg/day based upon the one=-year _oral .
toxicity study in dogs with a NOEL of 2.0 mg/kg/day (MRID No.
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00146174) . Increases in methemoglobin and sulfhemoglobih were
observed at the next higher dose level of 10.0 mg/kg/day. An
uncertainty factor (UF) of 100 was applied to account ‘for the
interspecies extrapolation and intraspecies variability.

It should be noted that this chemical has been reviewed by the
FAO/WHO Jjoint. committee on .pesticide residues (JMPR) and an
Acceptable Daily Intake (ADI) of 0.02 mg/kg/day was established in
1985. The ADI was based upon the one-year oral toxicity study in
dogs with a NOEL of 2.0 mg/kg/day. A Safety Factor of 100 was
applied - to account for the  interspecies extrapolation ‘"and
- intraspecies variability. s ' : B :
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F. Individuals in Attendance:

Peer. Review Committee members and associates present were
William Burnam (Chief, SAB; Chairman, RfD/Peer. Review Committee),
‘George Ghali (Manager, RfD/Peer Review -Committee), Karl Baetcke
(Chief, TB I), Marcia Van Gemert (Chief, TB II), David Anderson,
Kerry Dearfield, Susan Makris, Melba Morrow, Esther Rinde, Henry
Spencer, William Sette, and Rick Whiting. In attendance also was
Linda Kutney of RCAB, HED as an observer. =~ - . ' :

Sc1ent1f1c reviewer (Commlttee or non-commlttee

member(s) responsible for data presentation; 51gnature(s) 1ndlcate
. technical accuracy of panel report)

Edw1n Budd I & et Budd

Respective branch chlef ( Comm1ttee member, Slgnature 1ndlcates
concurrence with the peer review unless othe tated)

Karl Baetcke

' CC: Stephanie Irene
. Karl Baetcke.
Edwin Budd
Debra ‘Edwards
Albin Kocialski
Beth Doyle.
‘Kerry Dearfield
RfD File
Caswell File



G.

Material Reviewed:

'Bﬁrdock, G. A. (1984). Oncogenicity study "in rats; Final

report. - 'MRID No. -00145467, HED Doc. No. 003607, 003950,
004292. Classification: Core-minimum data.. This study

together with certain additional chronic feeding data from
MRID No. 00044329 (see below) satisfies data requirements 83—

. la and —2a (oxr 83-5) of Subpart F of the gest;01de Assessment

~ Hunter, B. et al. (1973) Effects of Du-112307 in dietary

administration to rats for 104 weeks. MRID No. 00044329, HED

Doc. -No. 000964, 004292. Classification: Core-supplementary—

for chronic tox1c1ty and invalid. for carcinogenicity.. This

study (alone) does not satisfy data requirements 83-l1a or =Tre

(or. 83 5) cf Subgart F of the Pestlclde Assessment Guldellne

- Colley, J. et al. (1984). - ‘The effect of Diflubenzuron éiven

by oral administration with the feed on toxicity and tumor
development in male and female HC/CFLP mice; Final report..
MRID No. 00142490, HED Doc. No. 003159, 004075, 004292.
Classification: . Guldellne data. This study satisfies data
requirement 83- 2b of Subpart F_of the Pestlclde Assessment
Guldellne for car01nogenlclt1 testlng in mlce.

Natlonal TOXlCOlOgY Program (1989). , Toxicoiogy "and

carcinogenesis studies of para-chloroaniline hydrochloride in .
F344/N rats and B6C3F1 mice. Technical Report Series 351, NIH
Publication No. 89-2806. HED Doc. No. 000000. Classification:
_N/A. This study was_conducted us:mg p-Chloroaniline, a -

metabolite of lelubenzuron.

’Greenough, R;{et'al. (1985) .. lelubenzuron- ' 52-week oral

toxicity study in dogs. MRID No. 00146174, HED No. 004777.

Classification: Guideline data.’ This stgdx satisfies data - o
: regg;;ement 83-1b of - -Subpart F of the Pestic1de Assessment

‘in-dogs.

_e for chronic tox1c1t testin

Palmer, A. K. and Hill, P. A. (1975). Efféct of Du 112307 on

reproductive -function’ of multiple ‘generations -in - the rat.
MRID 'No. 00044330, 00099687, HED: Doc. "No. 000964, 004360.
Classification: ' Core-supplementary This study" does not

satisfy data regglrement 83-4_ of Subgart F of the Pest1c1de

Assessment Guideline for reproductrve tox101ty testlng in. .

rats..

Kavanagh, -P. (1988)  Diflubenzuron: Oral (gavage) rat

teratology limit study. MRID 41703504, HED Doc. No. 008501.

C1a551f1catlon. Core-mlnlmum data. This study satisfies data

“.' ...' l . 7 - r-
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requirement 83-3a of Subgart F of the Pesticide Assessment
Guldellne for developmental tox101ty testlng in rats. :

Kavanagh, P. (1988). lelubenzurona Oral . (gavage) rabbit
. teratology limit study. MRID 41703505, HED Doc. No. 008502.
" Classification: COre-mlnlmum data. This study satisfies data
requirement 83-3b of Subpart F of the Pesticide Assessment
- Guideline for developmental toxicity testing in rats.

T

Burdock, G. A. et al. (1980).. Diflubenzuron: Subchronic
dietary toxicity study in rats. 'MRID No. 00064550, HED Doc.
No. 004360. Classification: Guideline data. This study
satisfies data requirement 82-1a of Subpart F of the Pesticide

Assessment Guideline for subchronlc oral tox101tz testlng in
rats. . . L A o

Chester'man,' H. et al. (1974). Du 112307:.Toxicit_'y in repeated
dietary administration to beagle dogs. MRID No. 00038706, HED
Doc. No. 000963, 004360. Classifjcation: Guideline data. This

study satlsfles data regglrement 82-1b of Subpart F of the .

" . Pesticide Assessment Guldellne for subchronlc oral tox1c1t1

11.
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testlng in dogs.

Colley, J. et al. (1981). . The  effects of dietary
administration of Diflubenzuron to male and female HC/CFLP
mice for 14 weeks. MRID No. 00114330, HED Doc. No. 000993,
‘001770, 004360. Classification: Guideline data.: This study’
satlsfles data regglrement g82~1a' of Subpart F of the Pesticide

Assessment Guldellne gor subchronlc oral tox1c1t1 testing in
mice. ; ) ' . ; o .

_ Attachment‘
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) . _ - ) ) . PREVENTION, PESTICIDES AND
MEMORANDUM . ' o . ToxcsuesTANCES

SUBJECT: lelubenzuron - Carc1nogen1c1ty in Anlmals

FROM: Stephanle Irene,. Ph.D.
_ Acting Director e »
--Health Effects D1v151on (7 09C) 3—8‘7(
TO: . Peter Caulkins '
: Acting Director '
.Spec1al Rev1ew & Rereglstratlon D1v1s:|.on (7508W)

Stephen Johnson
Director - -
‘Reglstratlon Division (7505C)

lelubenzuron, CAS Reglstry No. 35367—38 5- Chemicel No. 108201

N The Health Effects Division (HED) Carc1nogen1c1ty Peer Review
Committee has not met to evaluate the carcinogenicity data for
+diflubenzuron. The carc1noqen1c1ty studies submitted to the Office
of Pesticide Programs (OPP) have been reviewed by HED’s Toxicology
Branch I and will be presented to the HED’s Reference Dose (RfD)

. Peer Rev1ew Comm1ttee J.n the near future.

A Carc1nogen1c1ty in An.ma.ls

After .a full evaluatlon of all the data and support:.ng
information regardlng animal carcinogenicity, it is concluded that
administration of diflubenzuron to Sprague-Dawley rats and CH/CFLP
mice did-not. induce a significant increase of tumors. However; it
is also -concluded - that the- diflubenzuron  -metabolite, para—-
chloroan:.line (PCA), when tested in rats and mice induced cancer.
Exposure- to. PCA results in the induotion of malignant uncommon
sarcomas. in the spleen of ma],e F344/N rats. . The sarcomas included
fibrosarcomas, hemangiosarcomas, and osteosarcomas, ‘many . of - which
metastasized to other sites. A suggestlve increase in sarcomas of
the spleen of female rats was also observed.. In addltlon, a
‘marginally increased incidence-of pheochromocytomas observed in the

“adrenal gland of male and-female rats. PCA increased the’incidence

of combined hepatocellular adenomas/carc:.nom;as in male B6C3F1 mice.
The increase in combined tumors was primarily due to-an'increase in
mal:.gnant carcinomas; many of these carcinomas’ metastqsized to the
- lungs. Also, PCA 1ncreased the. 1nc1dence of hemanglosarcomas 1n 4

- {X) R.cyelndm.cydabh :
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-the spleen and/or livef of male mice. ‘

While *the parent compound, dlflubenzuron, had no evidence of
tumor induction, primary sites of non-neoplastic treatment related
effects were the spleen and liver. These are the major sites of
-cancer induction by ' the diflubenzuron metabolite, para-

" chloroaniline. It is noted that different strains of rat and mouse
were used for the metabolite versus the parent compound. The .
mutagenicity data for diflubenzuron itself does not support much of
a concern for both:mutagenicity and- ‘carcinogenicity.-
there is clear evidence of mnutagenic activity by PCa.
supports the ca.rcinogenicxty concern presented by PCA.

However, .
This -

B. Animal Carcﬁinogeni'city' stﬁdies

. Male and female CH/CFLP mice were fed 0, 16, 80, 400, 2000, or -
10 000 ppa (equivalent to 0, 2.4, 12, 60, 300, or 1500 mg/kg/day,
‘respectively) of diflubenzuron for 91 weeks. Hcrtality, body
- weights, and food consumption were not affected by treatment.
Methemoglobin and sulfhonoglcbin vere seen in both sexes at dose
" levels of 80 ppm and higher. Throughout the study, a blue/gray
discoloration of the skin and extremities and dark eyes accompanied
the increased methemoglobin and sulfhemoglobin in males at 80 ppm
and in both sexes at 400 ppm and higher. Dosing was adequate since
‘the ‘highest dose tested (HDT) exceeded the linit ~dose cf 1000_
mg/kg/day for carcinogenicity studios.- e

Treatment w1th dlflubenzuron was _not assoc;.ated w1th -an
increased incidence of tumors in either male or female mice.
It is noted that treatment-related- hlstomorphologlc lesions
were observed in the spleen, skin, livers, 'and 1ungs -of -
' treated mice of both sexes. In partlcular, ‘the incidences of
splenic enlargement, and enlarged.livers were detected at 2000
- and 10,000 ppm. ; These results were correlated well with the
.s:.gn:LfJ.cant increases of mcidence in the hlgher ‘spleen and -
liver - weights ' of .. the - 'same: treated groups.  Evidence of

definite histological effects are demonstrated by treatment- -

related lesions in the spleen (extramedullary haemopoiesis and
s:.derocytes) and the liver (hepatocyte enlargement hepatocyte -
vacuolaticn, . extramedullary haemopoiesis, -congested/dilated
contrilobular sinusoids brown pigmented Kupffer cells, and .
fat diposition) ' . : - :

_ Halch tnd~ fmlc—*sprtquc-nurhy rats ‘ware’ fcd 0, 156,,- 625,
2500, or 10,000 pp& (oqutnhnt te o, 7.8, 31, 125,'-' or S00
mng/kg/day, respectively} .of -difiubenzuron- for 104 weeks.
. Mortality, clinical signs, body weights, and food consumption were
not affected by treatment. Statistically significant increases in

-

" methemoglobin and sulthaoglobin were observed in both sexes at. zll

treatment levels. . Dosing was.:-considered adeguate due to
‘s:lqn:lticant toxie:lty, puticnlarlr lethnoqlobin, sulfhacglohin,

.42.



hemolytic  anemia, erythrocyte destruction,
rggeneration of erythrocytes at the HDT :

and’ Secondary

Treatment with diflubenzuron was not associated with an
increased incidence of tumors in either male or female rats
It is noted that increased pigmented macrophages were ‘found i;-;
the spleen and liver of treated rats of both sexes at 156 to
10,000 ° ppm. In addition, the ‘increased incidences of
pathological changes in the spleen and liver in both sexes
treated with 2500 and 10,000 ppm diflubenzuron correlated well
~with the statistically significant increases in the spleen and
ln_r_er weights of the same male and female groups. - S

‘Male and female Sprague-Dawley rats were fed 0, 10, 20, 40, or
160 ppm (equivalent to 0, 0.35, 0.70, 1.43, or 5.83 mng/kg/day in
males, respectively and to 0, 0.43, 0.88, 1.73, or 7.05 mg/kg/day
in females, respectively) of diflubenzuron for 104 weeks.
Mortality, clinical signs, body weights, food consumption, organ
weights, and histopathological examinations were not affected by

-treatment- with diflubenzuron.

- There was no evidence of -tumor induction, but this study is
considered inadequate to assess carcinogenic potential. - This
is based on the lack of significant toxicity at these low dose
- levels. Also,. limited histopathological examinations were
performed. . T B ' - :

" C. Additional Information- - L T - y
. p=Chloroaniline Carcincgenicity

. A known diflubenzuron metabolite, para-chlorcaniline -(p-
chloroaniline or-' 4-chloroaniline;  PCA), has been tested by the
~ National Toxicology Preogram (NTP): for carcinogenicity in rats and
- mice.  The - compound actually. tested ' was p-chloroaniline
" . hydrochloride. Following.are the findings from these two studies.

, Male and female F344/N rats vere administered by gavage 0, 2,
6, or 18 mg/kg/day of PCA for 163 weeks. Some increased survival
in male. rats was cbserved.  Only minimzxl changes in body weight
were cbserved for both sexes. There vere dose-related increases in
nethemogiibin and mild hemolytic anemia at dose levels of 6 and 18
‘'mg/kg/da¥:. Eistopathological examinations indicated nonnecplastic
treatment¥related effects in:the spleen-(fibrosis, increasdd fatty
metaplasis) and iiver (hepatic ‘hemosiderosis). & .- L

A treatment related increased ineidence- of uncommon sarcomas
of the spleen was observed in the male—rats. - The. sarcomas .
included fibrosarcomas, hemangiosarcomas, and osteosarcomas,

. many of which metastasized: to. other: sites. . The combined
incidence of sarcomas: in male. rats.was: 0f49,.1/50, 3/50; and.
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38/50 at doses of 0, 2; 6, and 18 mg/kg/day respectj
" o ! . - ively.
addition, in female rats, 1 fibrosarcoma aé ly. 1In

' , 6 mg/kg/d
osteosarcoma ‘at 18 mg/kg/day were observed. g/day and 1

s The historical
control incidence of splenic connective tissue sarcomas (all

types) 1n water gavage studies was 0.3% for males and 0% for
females and of hemangiosarcomas in water gavage studies was 0%
for males and 0.3% for females. There was also a marginally -
increased incidence of pheochromocytomas observed in the
adrenal gland of male and female rats at the HDT. For male
rats, the incidence was 13/49, 14/48, 15/48, and 26/49 and for
female rats, 2/50, 3/50, 1/50, and 6/50 at dose levels of o,

-2, 6, and 18 mg/kg/day, respectively. Historical control
incidence in water gavage studies was 40% (+ 16%) in males. and:
7% (+ 2%) in females. ' . ' '

- Male-and female B6C3F1 mice were administered by gavage 0, 3,
10, or 30 mg/kg/day of PCA for 103 weeks. -Increased mortality was
~observed in male mice at 10 mg/kg/day after 99 weeks, but not at .
.the HDT; treatment did not affect mortality in female mice. Mean
body weights for both sexes were not affected by treatment.
.Pigmentation (hemosiderin) of the Kupffer cells was observed ih the

'livers of both sexes at the HDT. e R
A treatment related increased incidence of = combined
hepatocellular adenomas/carcinomas was observed in male mice
(incidences were 11/50, .21/49, 20/50, and 21/50 at 0, 3, 10,
and 30 mg/kg/day, respectively). The increase in combined
- tumors was primarily . due to a dose related increase in
hepatocellular carcinomas (incidences were 3/50, 7/49, 11/50,
and 17/50 at 0, 3, .10,. and 30 mg/kg/day, respectively). Many-
of these carcinomas metastasized to the lungs. The historical
control incidence for combined hepatocellular tumor -in water
‘gavage studies-in  male mice was 31% (* 6%). An increased
_incidence. of hemangiosarcomas  in the spleen and/or liver of -
. 'male mice was observed at the HDT (4/50; 4/49, 1/50, and 10/50 -
. at.0, -3,..10, and 30 mg/kg/day, respectively). The historical
control incidence for hemangiomas or hemangiosarcomas at all
sites . (combined) in water gavage studies. in male mice was 3%
(+ 3%). . There was no evidénce 'of carcinogenic response. in
‘female mice. PR S ce - .

_ In sufmitted studies to the OPP, diflubenzuron was negative
for geneWigfations -in-Salnonella and-cultured-mouse lymphoma cells,
for unschédizled DNA: synthesis i(UDS) in primary rat hepatocytes and-
human WI-38 cells, and fgr’ micronuclei in mouse bone marrow. - :

. The NTP tested. PCA in several mutagenicity assays. 'PCA was_
positive in all tests.- PCA was mutdgenic ‘Salmeonella strains

'TA98 and TAIOC with metabolic -activation.. /Gene mutations. were .
‘induced by PCA: in- cultured.mouse lymphoma cells-uith and without .
L. ) o -‘ . . : . - :’. i .:.‘__'.. ._:-. ;'i~-' . .. .
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metabolic activatiogh. In cultured Chinese hamstef'ovary (CHO)
cells, treatment produced significant increases in sister chromatid
exchanges (SCEs) with and without metabolic activation.
.Chromosomal aberrations were also significantly increased in cHO
cells only in the presence of metabolic activation. ‘
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