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FROM: = Guruva B. Reddy,. DVM, Ph. D.
. 'Review Section 4 D ———
Toxicology Branch I ' 'szqué

~ Health Effects Division (7509C)

. .and . T . -
Esther Rinde, Ph.D. = £, Qo
Manager, Carcinogenicity Peer Review Commlttee

Science Analysis Branch .
Health Effects Division (7509C)

THROUGH: Stephanie R. Irene Ph.D. e %
'Deputy Director, Health Effe Division (7509C)

TO: . Dennis Edwards
Product Manager #19
Insecticide-Rodenticide Branch
Registration Division (7505C)

The Héalth Effects Division Carcinogenicity Peer Review Committee °
. (CPRC) met on September 25, 1996 to discuss and evaluate the
weight-of-the-evidence on Chlorfenapyr with particular reference to
.lts carcinogenic potential. :

In accordance with the EPA proposed Guidelines for Carcinogenic
Risk Assessment (April 10, 1996), Chlorfenapyr was characterized as
"cannot be determined, suggestive", based on increases in tumors in
- the rat only, which were not considered to be persuasive but could
not be dismissed. .
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SUMMARY

Admlnlstratlon of” Chlorfenapyr in the diet to Charles River CD:BR
(Sprague-Dawley) rats at doses up to 600 ppm for 2 years was
associated with increases in liver adenomas and combined
adenoma/carcinoma (due mainly to the adenomas), malignant

. histiocytic sarcomas and testicular interstitial cell tumors in
males and in uterine polyps at the highest dose in females. All
these tumor increases occurred with statistically significant
positive trends, but without pairwise significance (for malignant
histiocytic sarcomas p=0.056), when compared to concurrent
controls. The incidences at the highest dose for the liver
adenomas, testicular interstitial cell tumors, and histiocytic
sarcomas in male rats exceeded or slightly exceeded the maximal °
incidence of historical controls. The hlghest.dose in this study
was considered to be adequate, but not excessive, in both sexes
based on weight galn depre551ons >10%, without accompanying signs
of toxicity. : . .

Administration of: Chlorfenapyr'ln the diet to Swiss Crl:CD- l(ICR)
BR mice at doses up to 240 ppm for 80 weeks was not associated with
any increase in tumor incidence in any tissue. The highest dose
was considered by the CPRC to have been excessive in both sexes
based on central nervous system (CNS) lesions and decreased -
survival in female mice. The CPRC. agreed.however that the study
was adequate, w1th adequate dose spac1ng.

Chlorfenapyr was tested in a varletybof-mutagenicity assays and
does not appear to have mutagenic activity. Chlorfenapyr is a
member of a new class of chemicals known as pyrrole, for which no .
structure act1v1ty correlations could be proposed. ' :

The consensus of the CPRC to characterize the weight of evidence
for Chlorfenapyr as "c¢annot be_determlned suggestive" was based on
the absence of persuaslve evidence; increases in tumors: occurred
with significant positive trends only, mainly at the liighest dose
and only in rats. There was-also no apparent concern for mutagenic
activity amd.a.lack of structure- activity data. :
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- A, Individuals in Attendance at the ﬁeetingsz_

1. Peer Review Committee: (Signatures indicate concurrence
with the peer review unless otherwise stated.) :

William Burnaﬁi // ] gﬁ?‘v\/ »

Karl Baetcke

Marion Cbpley

Elizabeth Doylé

Clark SWentzel ,
for Yiannakis Ioannou

Hugh Pettigrew

;Esthef Rinde:

2. Reviewers: (Non-committee members responsible for data .
presentation; signatures indicate technical accuracy of
panel report.)

Guruva Reddy*

e B0 ]

"

Lori Brunsman

Lucas Brennecke?
(PAI/ORNL)

3. Other Attendees:
CatherineEiden, Joycelyn Stewart

la1s0 a‘me'mber of the PRC fér this chemical; sigﬁature indicates concurrence with’
the peer review unless otherwise stated. :

2Signa.t’t.1re' indicates concurrence with pathology report.
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B. Mhterial Reviewed

The material available for review consisted of DER’Ss, - one-
liners, data from the literature and other data summaries prepared
~and/or supplied by Dr.» Guruva Reddy, and tables and statistical
analysis by Lori Brunsman. The material reviewed is attached to
the file copy of this report.

c. Background Information:

Chlorfenapyr [4-bromo-2-(4- -chlorophenyl) -1- (ethoxymethyl) -5<
(trifluoromethyl) -1H-pyrrole-3-carbonitrile] is an insecticide-
miticide for use on cotton, vegetables, citrus and ornamentals. It
is manufactured by American Cyanamid Company and proposed to be
sold under the trade names of PIRATE 3SC Insecticide-Miticide or
AC303,630 3SC Insecticide-Miticide (32% a.i.) and ALERT 2SC
Insect1c1de-M1t1c1de or AC303,630 2SC Insecticide- Miticide (21%
a.i.).

Chlorfenapyr is a white solld with a melting point of 100-101°C.
"It is soluble’'0.12 mg/mI in deionized water and 7.09 g/100 ml in
methanol at 25°C . .

The Chemical Abstracts Reglstry Number (CAS No.) is 122453-73- 0
the P. C. Number is 129093

‘The Reference Dose (RfD) for Chlorfenapyr is 0.003 mg/kg/day based
on a NOEL of 6 mg/kg/day in a chronic toxicity mice feeding study.
- The uncertainty factor (UF) of 100 was used to account for the
‘inter-species extrapolation and intra-species variability; an
additional modifying factor of 10 was added because of the type of
lesions, the lack of understanding of their cause, and possible
further unknown toxicity with regard to the developing young. The .
chemical has not been prevzously rev1ewed by the Cancer Peer Review

Committee (CPRC)

The chemical structure of Chlorfenapyr is:

Br . CN
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- D. Evaluation of Carcinogenicity Evidence:

1. Crl:CD BR Rat Carcinogenicity Study- .

Reference: Trutter, J.A. (1994): Oncogenicity study in Charles
River CD:BR rats (Technical PJ.:::-J.te"'M (Chlorfenapyr)). Laboratory
Project ID HWA 362-206; Testing facility - Hazleton Washington,
Inc.; MRID No. 43492837 : ' :

a. Ezge;imggtal Degigg

Chlorfenapyr (94.5%) was admlnlstered in the dlet to groups of 55
male and 55 female Crl:CD BR rats at concentrations of 0 (control),
60, 300 or 600 ppm for 2 years, equlvalent to an intake of
approxlmately 0, 2.9, 15.0, or 30.8 mg/kg/day, in males and 0, 3.6,
18.6 or 37.0 mg/kg/day, in females, respectively. There wére an
additional 10 rats/sex/group on study sacrificed at 52 weeks. The
- age of animals were 6 weeks and their body welghts were 168-248 gm
(males) and 150-208 gm: (females) at the study 1n1t1atlon.

b. Discussion of Tumor Data

In males at the HDT (600 ppm), malignant histiocytic sarcomas
increased significantly (p: < 0.05) over controls by life-table
analysis; there was also increased incidence of malignant

lymphocytic lymphoma compared to controls, but not significant by
Fisher’s exact test or life table methods. Male rats also had
significant increasing trends in hepatocellular adenomas, and S
hepatocellular adenomas and/or carcinomas combined by Exact'trend R
test, at p < 0.05. In female rats (600 ppm), endometrial stromal
polyps increased 31gn1f1cantly (p < 0.05) when analyzed by Fisher’s
exact test. '

Censored tumor incidences in male rats are presented in Tables 1, 2
and 3 and in - female rats in Tables 4 and 5. Noncensored data, for
the purpose of comparison to historical control data, are presented
in Table 6. Historical control values for the incidence of
selected tumors in rats at the testing facility and Charles River
Laboratory are given in Table 7. The male rat data were analyzed
using Exact. trend test for trends and the Fisher’s Exact test for -
pair-wise comparisons. The female rat data were analyzed based
‘upon Peto’s Prevalence Test since there was a statistically
significant negative trend for mortality with increased doses.
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MALES

Hegatocellular adenomas and carcinomas: . Male rats had significant

lncrea31ng trends in hepatocellular adenomas, adenomas and/or

carcinomas combined by Exact trend test, at p < 0.05 (Table 1).

- The uncensored incidence (Table 6) of adenomas of 4.6% (3/65)'at
600 ppm is above the maximal historical spontaneous incidence at
the testing facility of 3.3% (Attachment 1 - File copy) and the

-Charles River Laboratory of 4.2%. The uncensored combined

- incidence of adenomas and carcinomas of 7.7% (5/65) at the highest’
dose tested (HDT) is above the mean incidence at the testing -

_facility based on ten studies (3.9%, ranges: 1.3% to 8%) and below
the maximal 1nc1dence publlshed by Charles River Laboratories
(27.3%; Table 7)

Male rats had a 51gn1f1cant increasing trend in. mallgnant
histiocytic sarcomas (p < 0.05; Table 2). The incidence of
malignant hlstlocytlc sarcoma of 8% is above the maximal incidence
. of 5.6% for the testing facility and 7.1% for the Charles River.
Laboratories (2/1992). (Originally, malignant lymphomas were
combined with malignant histiocytic sarcomas, but it was determined
that it is inappropriate to combine them because of dlfferent .
origins.) ’

Tes;icular In;g;s;i;igl ggll';gmgrgz Male rats had increasing

trends in interstitial cell tumors at p < 0.05 (Table 3). The
uncensored incidence (Table 6) of 10.8% (7/65) is slightly above
the maximal incidence of 10% (mean = 3.5%) for the testing
facility, and 10% at the Charles River Laboratory.

FEMALES : ‘ . ' :
WMW "Analysm did not establish

‘trends. There were significant differences in the pair-wise
comparisons of 60 ppm group for fibroadenomas (p < 0.05; Table 4).
The uncensored incidence of fibroadenoma. at the 0, 60, 300 or 600
ppm was 43%, 71, 46% or 30%, respectively (Table 6) and was below
(except at 60 ppm) the maxlmal spontaneous incidence for this tumor
at the-testing facility of 65% and at the Charles River Laboratory
of 49%. The uncensored incidence (Table 6) of carcinoma-in the 300
ppm group of 35% is above the mean of 11.4 (maximal incidence of
28.3%) for the testing facility and the maximal incidence of 31.4%
for the Charles River Laboratory _

Uterine endometri ma : Female rats had a'significant'
increasing trend in uterine endometrial stromal polyps at p < 0.05

[

8
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(Table 5). There.were no significant differences in the palr wise
comparisons of the dosed groups with the controls for uterine
endometrial stromal polyps. The uncensored incidence (Table 6) of
~7.7% (5/65) is above the mean of 4.8% (maximal incidence of 13.3%)
for the testing facility and. the mean of 4.05% (maximal 1nc1dence
of 10%) for the Charles Rlver Laboratory.
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Table 1. -Pirate - Sprague-Daney Crl:CD BR Rat Study‘v

Male Liver Tumor Rates®' and Exact Trend Test
and Fisher'’s Exact Test Results (p values)

Dose ‘ m)
o . 60 300 . 600
Adenomas  0/51 0/55 3%/54 ~ 3/50
(%) (0y - = A{0) ‘ (6) : : (6)
p = 0.022" . 1.000 0.132 - . 0.118
Carcinomas  3/51 0/55 ~2¥/88 2/50 -
) (6) - e T | (a)
p = 0.421 0.108° 0.473 0.510
Combined 3/51 ' 0/55 5/54 - 5/50
(%) 6y (0 [C) (10)
p = ~ 0.045" - 0.108" . 0.390 0.346

‘Number of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before week 54. Also
excludes week 53 interim sacrifice anlmals. '
*First adenoma observediat week 105, dose 300 ppm.

bFirst earcinoma observed. at week'ss,'dose_jou ppm.

nNegatlve change from control.

AReproduced:from-Qualltatlve RlSk assessment rev1ew

Note:Interim sacrifice animals are not included in thls
analysis. -

Slgnlflcance of trend denoted at _ggg;gl
‘Significance of palr-w1se comparlson with control denoted at

dose level.

If *, then p < 0.05. If ™, then p < 0.01.
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Table 2. Chlorfenapyr - Sprague-Dawley Crl:CD BR Rat Stﬁdy* S

Male Malignant Histiocytic Sarcoma Tumér Rates* and
Exact Trend Test and Fisher’s Exact Test Results (p values)

Dos m
0 . 60 300 600
‘Histiocytic , . . ‘
Sarcomas = - 0/51- , -1/55 ' 1/54 - 4*/50
(%) (0) ' ~(2) - o (2) : P (8)
p = - 0.012" © 0.519 © 0.514 0.056

‘Number of tumor bearlng animals/Number of animals examined,
excluding those that died or were sacrificed before- week 54 for
histiocytic sarcomas. Also excludes week 53 interim sacrifice
animals. ‘ : . ' :

aFirst histiocytic sarcoma observed at week 58, dose 600 ppm.

PReproduced from Qualltatlve Rlsk Asgessment review
Note: Interim sacrifice animals are’ not included in this
analy51s.

Significance of trend denoted at ggg;;g;
Significance of pair-wise comparison w1th control denoted
at gggg,level

If », then p < 0.05. If *#*, then p < 0.01.
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Table 3. Chlorfenapyr - Sprague-Dawley'Crl:CD BR Rat Study*

Male Testes Interstitial Cell Tumor Rates* and Exact
Trend Test and Fisher’s Exact Test Results (p values)

‘Dgse (ppm)

o 60 3000 600

Interstitial
Cell , S | |
Tumors 3/51 1*/55 3/54 - 17/50
(%) (6) o - (2) - (6) - (14)
p = 0.019° © - o0.281° . 0.633 7 o.1s1

‘Number of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before week 54. Also
excludes week 53 interim sacrifice animals. .

*First interstitial cell tumor observed at week 84, dose 60 ppm.

* "Negative change from control.

AReproduced from Qualitative Risk Assessment review-

Note: 'fInterlm sacrifice animals are not 1nc1uded 1n this’
_analysls. _

Slgnlflcance of trend denoted at _gg;;gl

Slgnlflcance-of pair-wise comparison with control denoted
at _ggg level.

if ", then p < 0.05. If *, thenp < 0.01.

10
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4. Chlorfenapyr - Sprague-Dawley Crl:CD BR Rat Study*

- Female Mammary Gland Tumor Rates® and ‘
Peto’s Prevalence Test Results (p values)

Do m).

0 60 300 600
Fibro- - . ' ’ ‘ : o
adenomas 27/52 35/50 24/46 19%/55
(%) (52) (70) (52) (35)
p= 0.9995" | 0.024" 0.440 = 0.992"
Carcinomas 11/52 - 12/50 - 16/46 15°/55
(%) - (21) (24) : (35) (27)
p = 0.227 0.451 | 0.053 . 0.225

aFirst fibroadenbma observed at week 60, dose 600 ppm.-

PFirst carcinoma observed at week 60, dose 600 ppm.
"Negative change from control. ,
AReproduced from Qualztatlve Risk Assessment review

. Note:

One animal in the control group and two animals in the 60
ppm dose group of the interim sacrifice group had mammary
gland fibroadenomas. Two animals in the 300 ppm dose
group and one  animal in the 600 ppm dose group of the

interim sacrifice group had mammary gland carcinomas.

Interim sacrifice and accidental death animals are not o

included in this analysis.

Slgnlflcance of trend denoted at control. )
Significance of pair-wise comparlson with control denoted
at dose level. : , -

If *, then'p < 0.05. 1If *, then p < 0.01.

1"
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Table 5. Chlorfenapyr - Sprague Dawley Crl:CD BER Rat StudyA

Female Uterine Tumor Rates and Exact Trend Test
and Fisher’s Exact Test Results (p values)

Dos m
0 | 60 - 300 - 600
" Endometrial
Stromal i . N L
Polyps .0/19 - . 0/7 ' o 0/8 5%/30
(%) 0) (0) (0) . an .
p = 10.019" - Lo - 0’075

*Number of tumor bearing anlmals/Number of anlmals examlned at tﬁe
terminal sacrifice. .

- ®Endometrial stromal polyps were 11‘ observed ‘at week 105 in
'termlnally sacrificed animals at the 600 ppm dose group.

AReproduced from Qualltatlve Risk Assessment review

Note: Interim sacrifice anlmals are not 1ncluded‘1n this
‘ analysis.

Slgnlflcance of trend denoted at ggn;;gl

Significance- of pair- wise comparlson with control denoted
-at dose level. :

If ", then p < 0.05. If ™, then p < 0.01.

12
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TABLE 6. UNCENSORED INCIDENCE OF TUMORS IN RATS -(ALL DIsposmI"o'NS)?‘.

Data obtained fmm Table 15A-D, pages 284-361, and Appendxcu 13A-C, in the stndy report.

*Stgmﬁcanﬂydxffemnﬁomcomolatp =0.05; Fisher exact test.

msmmoreddmmforwmpmmonlymmmmnmlwnmldmmforstmwmalym ‘

~e

13

- Number Lwons/Organs Examined
v Concentration in Diet (ppm)
0 60 300 600 l 0 60 300 600
Tumors Males Females

Uterus Endometrial Stromal - | - - — | oes | oms | oo ste5*
Polyp - - - | 77% |
")} Mammary Carcinoma - | - - - 11/65 | 12/52 | 18/52 | 16/64 |
. - ' 17% | 8% | 35% | 25% |
. ! N

Mammary Fibroadenoma - | - - — I 28065 | 3152 | 2452 | 19/64

: | 8% | 1% | 46% | 30%
Liver Hepatocellular Adenoma | 0/65 | 0/65 | 3/65 | .3/65 ‘ es | oes | oi6s | os6S -

’ — | — | 46% | 46% | 15% | — — —
Liver Hepatocellular 3/65 | 0/65 | Si65 | 5065 - L ves 065 | 0/65 | 0/65
Adenomas/Carcinomas 4.6% - | 17% 1.7% 1.5% - — -—
Malignant Histiocytic Sarcoma | 0/65 | 1/65 | 165 | 465+ | 265 | o6s | or6s | ores
(cultiple sites) — |15% | 1.5% | 62% || 31% | — — —
Malignant Lymphocytic es | 265 | o/6s | si6s 2065 | 1/65] 2065 | 0/65
Lymphoma 1.5% |3.1% | — 77% || 3.1% | 1.5% | 34% | —.
Testis Benign Interstitial Cell | 3/65 | 1722 | 3/32 7/65 ! - - - -
Tumor | 4.6% | 4.5% | 94% | 108% || e
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TABLE 7. HIST! ORICAL CONTROL VALUES ' :
' . MALES | | FEMALES - ‘
- Tumor type . Minimum Maximum | Mean (%) Tumor type Minimum | Maximum Mean (%)
(%) (%) . (%) (%) :
 Hepatocelhular g Mammary Fibroadenoma
| Adenomas 1.3 182 421 : 13.7 49.0 31.44
" Hepatcellular : Mammary carcinoma. 71 | s 17.68
Carcinomas . 1.1 9l 2.62 : _
II M. histiocytic Endometrial polyps - 11 100 4.05
‘sarcoma 14 7.1 1.63 :
M. lymphocytic , :
Iymphoma 1.4 29 048 .
Interstitial _ 468

14 10.0

&

L«—J SR PR

Adenomas. 0 33 1.1 1.6 35.5
Hepameellnhr ' Mammary carcinoma 0 283 114
Carcinomas [1] 80 29
Liver Adenomas a Endometrial polyps 1.7 133 . 43 ‘
+ Carcinomas 1.3 8.0 39 .
M. Tiistiocyis .
sarcoma ] 56 i3
M. lymphocytic
lymphoma 0 33 1.5
Interstitial 14 100 35
c. Non-n i

In this.study, liver was the target organ for Chlorfenapyr

toxicity.

characterized as centrilobular to midzonal hepatocellular
enlargement, . increased significantly (P < 0.05) in both sexes at_

300 and 600 ppm levels.
interim,; unscheduled and terminal sacrifices.

respectzvely, in females.

14

The incidence and severity of heéepatocellular lesions,

These changes occurred in rats at the

The overall :
incidence of these lesions in the 0, 60, 300 and 600 ppm groups was
5, 2, 26 and 72%, respectively, in males and 9, 2, 27, and 83%,
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No significant increase in mortality occurred in either sex. The
overall survival rate, ranged from 47 - 56% in males and 27 - 49%
in females. - : : : .

Males and females at the HTD (600 ppm) had significantly decreased
body weights starting at week 3 of the study. By week 105, only
females exhibited significant decreases in body weights. At week .
105, HDT males and females had mean body weight reductions of 6.8%
and 18%, respectively. In both sexes of the 300 ppm group, mean
body weight depressions frequently reached statistical significance
(p < 0.05) from week 4 in females and from week 8 in males. . By the
end of the study, the mean body weights of males and females were.
depressed 5.7% and 16.8%, respectively, compared to controls. The
mean body weights of both sexes at 60 ppm were comparable to the
controls throughout the study. » ' . ’ T

Statistically significant (p < 0.05) dose-related decreases in

weekly body weight gains occurred frequently in the 300 and 600 ppm 4

groups of both sexes during the first year of treatment; there were
only occasional decreases in the last half of the study. By the *
end of the first year at 300 ppm, males and females had decreased-
weight gains of 6% and 10%, respectively; and at 600 ppm, 12% and
22%, respectively, compared to controls. By the end of the study,
only mid-and HDT females had significant .(p < 0.05) cumulative body
weight gains reductions of 26% and 29%, respectively, compared to
controls. ‘ ' - :

Males at the HDT had reduced food efficiency, decreased RBC counts,
decreased HCT, decreased HGB, increased reticulocyte counts,
increased serum globulin, and increased relative liver weights.

. HTD females had decreased food consumption and efficiency,
increased cholesterol, increased globulin, and increased relative
liver weights. At 52 weeks, males in the 300 and 600 ppm groups
had increased relative liver weights of 2.67% and 2.88%,
respectively; compared to the 2.34% for the controls; and in
females for 3.03% and 3.28%, respectively, compared to the 2.53%
for the controls. At terminal sacrifice HDT males and females had
significantly increased relative liver weights of 3.3% vsa 2.65
(control) and 3.55% vs 2.81 (control), respectively.

The NOEL for~systemicltoxicity'was 60 ppm. The LOEL for systemic

"toxicity was 300 ppm, based on decreased body'weightg and weight
" gains, increased relative liver weights associated with _
centrilobular to- midzonal or diffuse hepatocellular enlargement in

" both sexes.

15
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4. Adeggagz of Dosing for Aesessmen; of Qgggingggglc Poten;;al

Doses for thls study were based on findings from previous studles
which used the same dose levels. In a one-generation pilot
reproduction study (MRID 434292835), Chlorfenapyr (94.5%) was
administered in diet to albino rats (10/sex/group) at 0, 60, 300,
or 600 ppm. Body weight was depressed 12.6% during the premating
period in 300 ppm group. At 600 ppm, body welght was depressed 13
.- 15% during the pre-mating period. Similarly in a 2-generation
reproduction study (MRID 43492836), the 300 ppm P, and F, female
premating body weight gains were depressed 4.6% and 5.4%,
_respectively. HDT P; and F, male, pre- matlng body weight gains were
depressed 11% and 12%, respectively; and in HDT P, and F, females,
pre-mating weight gains were depressed 9% and 15% respectlvely,
'compared to controls. ‘

There was systemic toxicity at 300 ppm in both sexes. At this dose~
level, there was: 1) decreased body weights and weight gains
,(cumulatlve weight gains females - 26%); 2) increased relative
liver weights; and 3) centrllobular to midzonal hepatocellular
'enlargement.

- The mid dose level (300 ppm) for males and females for thls study
was considered adequate based on decreased body weights and weight
dains, increased relative liver weights and associated
hepatocellular enlargement. Toxicity was con31dered adequate but
not. excessive at the high dose. :

2. 80-Week Swi :CD-1(T _ 1 i ici Stud

Reference: L. Bernier (1994); A Chronic Dietary Toxicity and
Oncogenicity Study with AC 303,630 in Mice; Testing Facility -
Bio-Research Laboratories, Ltd., Senneville, Quebec, Canada;
Laboratory project ID 84580; MRID No. 43492838. ,

a. Experimental Desion

Chlorfenapyr (94.5%) was admlnlstered in the diet to. groups of 65
male and 65 female Swiss Crl:CD-1(ICR)BR mice for 80 weeks at
concentratlons of 0 (control), 20, 120 or 240 ppm, equlvalent to an
intake of 0, 2.8, 16.6, or 34.5 mg/kg/day, respectlvely, in males
and 0, 3.7, 21.9, or 44.5 mg/kg/day, respectively, in females.
There were an additional 10 mice/sex/group on study were sacrificed
at 52 weeks. The age of animals were 6 weeks and their body
weights were 20.6 - 27.0 gm (males) and 17.2 - 21.9 gm (females) at
study initiation. Animals were housed. individually and received

food and water gg_;;b;ggm

16
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-

b. Discussion of Tumoxr Data.

Administration of Chlorfenapyr did not result in an increase in
tumor incidence in any tissue. Table 8 summarizes the more common
neoplastic lesions in this study. ' '

ABLE 8. INCIDENCE OF NEOPLASTIC LESIONS OF LIVER AND LUNGS

Organ/Neoplasm __ , e
} 6s)* . (65) - (6%) ©5)
Liver: . '
Hepatocellular 8 10 4 2
qdm E - I .
Hepatocellular 1 3 0 0
Carcinoma =
©65) (65) 65) 63)
Lung: . ) )
" A/B Adenoma - 16 12 13 10
A/B Carcinoma 2 1 3 "4 .
* Nﬁmber of tissues examined. |
Data extracted from Study No. 84580 (MRID 43492838) Table No. 23; p 190-194.
c. an-néoplgg;ig Lesions

In this study, the central nervous system (CNS) and integumentary
system were the target organs for Chlorfenapyr toxicity. The
incidence of CNS vacuolation (brain, spinal cord and optic nerve)
was significant and dose-related. The incidence of brain
vacuolation increased significantly in the 120 and 240 ppm males
and females after the first year of the study. The overall '
incidence (including interim: sacrifices) of CNS vacuolation was
4/65, 3/65, 14/55, and 49/65 in males and 10/65, 5/65, 28/65 and
58/65 in females from groups 0, 20, 120 or 240 ppm, respectively.
Generally, HTD (240 ppm) animals had vacuolation in the. white
matter of the corpus callosum, tapetum, hippocampus  and -cerebellum.

Vacuolation was observed less frequently in the spinal cord,:
particularly thoracic and cervical areas. HTD males, and females

- had increased incidence of vacuoles in the spinal cord and optig
nerve. Other non-neoplastic lesions (bone marrow myelopoiesis in
males and histiocytosis of the lung and lachrymal gland in females)
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that reached statistical significance at the 240 ppm, may not be
biologically relevant. -

At 240 ppm in males, and to a lesser extent in HTD females, the
incidences of skin ulceration and scabbing, and in 120 ppm males
skin scabbing increased pre-terminally. Mice sacrificed at 52
weeks were not affected. ' :

Overall mortality was statisticaliy (p‘< 0.05) increased compéred
with controls in the 240 ppm female group. Most of the deaths in
~this group occurred after the first year of treéatment. Percent of

survival were 75, 75, 71, and 78 for males and 80, 71, 73, and 60

for females at 80 weeks in 0, 20, 120, and 240 ppm groups,
respectively. The survival rates far exceeded the guideline
requirement of not less than 25%. Historical control data on %
survival from this testing facility for CD-1 female mice was 75, .
based on three 18-month oncogenicity studies (1988 to 1991).

.On Day 0, males in the 20 ppm and 240 ppm groups had significantly
lower body weights and this difference increased in the 240 ppm
males during the study. Among the females, occasionally the mean
. body weights decreased (p < 0.05) from week 1 in HDT animals and

from week 16 in animals receiving 120 ppm. By week 30 in 120 ppm

females and week 34 in 240 ppm females the decrease in mean body
weights were statistically significant compared to controls on
almost all occasions throughout the end of the study. Overall HDT
males and females and 120 ppm females had lower growth rates.
Between weeks 0 and 13 mean weight gains in males at 240 ppm were
84% of the controls. Overall mean body weight gain in HDT males -
and females was 23% and 21% lower than the controls by the end of.
the study; in 120 ppm females weight gain was 12% less than
‘controls.. : .

Food consumption was marginally decreased in males between weeks 0
and 13 in 240 ppm group (96.6% of controls) and between weeks 13
and 26 in 120 ppm group (97.7% of control) and during the study in
240 ppm group (96.5% of control). In females, overall food
consumption during weeks 1 -13 was 5 - 8% greater in the dosed
groups than in controls.

Nbvsignificant compound-related‘effect55were observed in

 ophthalmological or- hematology parameters: At terminal sacrifice, .

absolute kidney weights of HDT males decreased 19% (p < 9.05);‘but
the kidney to body weight ratio was not affected suggesting that

. the effect was related to the decrease in mean body weight. There
was no time or treatment-related effect on the absolute liver

weight or liver to body weight ratios. Based on the above and CNS
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lesions, the NOEL for systemic toxicity was 20 ppm and the LOEL was
120 ppm. :

d. Adequacy of Dosing for Assessment of Carcinogenic
: Potential _ -

Selection of species and dietary concentrations for the
carcinogenicity testing of Chlorfenapyr in mice was based on the
results of a 1l3-week oral toxicity test conducted using male and
female CD-1 mice (MRID No. 43492830). In the 13-week oral toxicity
test, mice were administered Chlorfenapyr in the diet at :
concentrations of 0, 40, 80, 160, or 320 ppm, equivalent to 0, 7.1,
14.8, 27.6 or 62.6 mg/kg/day, respectively, -for males and.0, 9.2,
19.3, 40.0 or 78 mg/kg/day, respectively, for females. One male .
mice at 80 ppm, and one male and female in the 160 or 320 ppm
exhibited toxic response; two mice in 320 ppm group died 2 days
after feeding. HDT males and females had depressed body weights of
26% and 29%, respectively, compared to controls. Relative liver
weights and spleen weights were increased in 160 or 320 ppm males
and relative liver weights in 320 ppm females. Hepatocellular  *
hypertrophy was dose-related in males and females. In males, it
was 30% in the 80 ppm, 65% in the 160 ppm, and 95% in the 320 ppm
groups; in females, 0% in 80 ppm, 20% in 160 ppm and 50% in 320 ppm
groups. Spongiform encephalopathy was noted in the brain and
spinal .cord of 90 - 95% of both males and females in 320 ppm group.

In this 80-week carcinogenicity study, based on the decreased
survival of HDT females by 40%, increased incidence of CNS lesions
and decreased body weight gains in males and females of 120 -and 240
ppm groups, and skin lesions in both sexes at 240 ppm, the dose
levels used are considered adequate for testing the carcinogenic
potential of Chlorfenapyr. This conclusion is supported by the
recent evaluation (7/18/96). of this study by the Health Effects
Division’s RfD/Peer Review Committee which determined the dose A
levels of this study to be adequate for testing the carcinogenic
potential: of Chlorfenapyr. - . :
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E. Additional.Toxicology Data on ChlorfenapYr:
1. Metabolism , ‘

An acceptable metabollsm study in Sprague Dawley rat was submitted
- (MRID No. 43492844). The study indicates that following oral
administration of 1"‘Chlorfenapyr at 20 mg/kg/day (labeled 2-pyrrole-
¥C ring or phenyl-C ring) in rats, Chlorfenapyr is poorly.
absorbed. The radiocactivity in urine from the high dosed rats was
about half that from the single and multiple-low dosed rats. ‘
Approximately 80% of the dose was eliminated in the feces; most of
the radioactivity was recovered in urine and feces within 48 hours
- after dosing. Female rats had twice the amount of radioactivity in
carcass, blood and fat than the male rats. After 7 days, 89 - 121%
of radiocactivity was recovered. Liver had the highest recovery of
radiocactivity (0.15 - 0.48% of the dose).

Metabolite extraction accounted for 72-91% of the administered.
~dose. Parent was the major radiocactive compound found in the
excreta and accounted for ~ 40 - 70% of the administered dose. . *
Minor amounts of eight (8) primary and conjugated metabolites and
four unidentified components were detected, each at less-than 10%
of the dosed radioactivity. Liver and‘kidney contained several
primary and conjugated metabolites and only minor levels of the
parent compound (s 8.3% of the radiocactivity in the sample).

Major- me;abollg gaghwgyg for the compound 1nc1ude the follow1ng'

1) Major disposition route of orally administered compound is
fecal excretlon of unaltered compound and

2) Cleavage of the ethoxymethyl side-chain, followed by de-
. alkylation and ring hydroxylation, and some degree of .
conjugation of the de- alkylated ring- hydroxylated
metabolite.

2. Mut

Chlorfenapyr'was-negative in the following acceptable studies:
a) In vitro point mutation assays, both mammalian (Chinese

" hamster ovary cells) (MRID No. 42770224/43187601) and

. bacterial (S. typhlmurlum/E. coli) (MRID No. 42770223) with
and w1thout S-9 actlvatlon systems.

b) Unscheduled DNA synthesls (UDS) in prlmary rat hepatocytes
assaying for DNA repalr 1n response to DNA damage (MRID No.

20
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42770226)..

¢) Chromosomal aberrations tests using CHO cells (MRID No.
"434928443) and chinese hamster lung fibroblasts (MRID No.
43492839) and a micronucleus assay in CD 1 mice (MRID Nos.
42770225/43187602) .

d) Three possible metabolites were tested in Salmonella and E.
- coli for gene mutations and were found to.be negative (MRID Nos.
43492840, 43492841, 43492842). :

3. st ure- ivi

Chlorfenapyr is a member of a new class of chemicals known as
pyrrole. Therefore; no structure-activity correlations can be .
proposed (Dr. Alberto Protzel). Chlorfenapyr acts by uncoupling
pests’ mitochondrial oxidative phosphorylatlon through an
4electrochem1cal gradient.’ _
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; F. Weight of Evidence Considerations:

The Committee considered the follow1ng facts regarding the
toxicology data on Chlorfenapyr in a weight-of-the-evidence
determlnatlon of carcinogenic potential.

1. Chlorfenapyr when administered in the diet (0, 60, 300 or 600
ppm for 2 years) to male and female Crl:CD BR rats, was associated
with significant (p < 0.05) increasing trends in hepatocellular
adenomas, hepatocellular adenomas and/or carcinomas combined,
malignant histiocytic sarcomas (multiple sites), and testlcular :
interstitial cell tumors in male rats. The uncensored incidence of
adenomas of 4.6% at 600 ppm is above the maximal historical
spontaneous incidence at the testing facility of 3.3% and the
Charles river Laboratory of 4.2%. The uncensored combined
incidence of adenomas and carcinomas of 7.7% at HDT is above the
mean incidence at the testing facility of 3.9% and below the
‘maximal incidence of 27.3% at Charles River Laboratories. The
uncensored incidence of malignant histiocytic sarcoma of 8% is
above the maximal incidence of 5.6% for the testing facility and
" 7.1% for the Charles River Laboratory The uncensored incidence of
testicular interstitial cell tumors of 10.8% is slightly above the
maximal incidence of 10% at the testlng facility and 10% at the .
Charles River Laboratory :

'In female rats at the HDT (600 ppm) there was a statlstlcally
significant increasing trend in the endometrial stromal polyps.
_There were no trends for mammary gland fibroadenomas and
carcinomas. There was a significant difference in. pair-wise
comparison of fibroadenomas at 60 ppm. The fibroadenomas at the 0,
60, 300 or 600 ppm (uncensored data) was 43%, 71%, 46% or 30%,
respectively, below (except at 60 ppm) the maximal spontaneous
incidence for this tumor at the testing facility of 65% and at the
Charles River Laboratory of 49%. The incidence of carcinomas in
the ‘300 ppm group. was 35%, above the mean of 11.4 (maximal
incidence of 28.3%) for the testing facility and the maximal :
incidence of 31.4% for the Charles River Laboratory. The incidence
of uterine endometrial stromal polyps of 7.7% is above the mean of
4.8% (maximal incidence of 13.3%) for the testing facility and the
mean of 4.05% (maximal 1nc1dence of 10%) for the Charles River
Laboratory. -

2. Chlorfenapyr, when administered in the diet (0, 20, 120 and
240 ppm for 80 weeks) to Swiss Crl:CD-1(ICR)BR mice, was not

associated with any 1ncreased tumor incidence in elther males or
females. ' .

" 3. There is no ev1dence that Chlorfenapyr has genotoxxc potentlal,

4. Chlorfenapyr is a member of new class of chemicals known.as
pyrroles. No analogs have been identified to compare for the
tumorigenic porentlal. - v -
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G. Classification of Carcinogenic Potential:

The Peer Review Committee considered the EPA proposed Guidelines
for Carcinogenic Risk Assessment (April 10, 1996) for classifying
the weight of evidence for Chlorfenapyr.

The overall evidence in animals was not persuasive, but could not
be dismissed. Increases in tumors in rats occurred with
significant positive trends only, and mainly at the highest dose.
Chlorfenapyr was not associated with increases in tumors in mice
and, there was no apparent concern for mutagenic activity and an
absence of structure-activity data. There is no human data for
Chlorfenapyr. The CPRC concluded that the evidence for Chlorfenapyr
should be characterized as "cannot be determined - suggestive". '



