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Carcinogenicity Peer Review of Fenoxycarb

A. and B. Not part of this document - To be completed by the
Peer Review Committee.

C. Background Informatlon

Fenoxycarb is an 1nsect1c1de (1nsect growth regulator). Its.
chemical namé is ethyl (2-[4-phenoxyphenoxy] ethyl) carbamate.
. (Other names .include RO-13,5233; carbamic acid, [2-4(- ' -
phenoxyphenoxy) ethyl-, ethyl ester, 2- (phenoxyphenoxy)
ethylcarbanmic ac1d ethyl ester; ACR 2984F and ACR 2913 Insert
Growth Regulator. Its proprietary names are INSEGAR, LOGIC,

- TORUS, PICTYL and TACTIC. Its=chemical -structure contalns A= L

dlphenyl ether group and is shown as follows:
0//\/“\[(\/’3

Fenoxycarb. has a molecular welght of 301.3 and the emp1r1ca1
formula CnHwQ@L'~ :

The phy51ca1 and chemlcal propertles of fenoxycarb are . :
described in the Registration Standard for Fenoxycarb (EPA, 1985,-
unpublished) . Technical fenoxycarb is reglstered for use as an
insecticide/miticide by the U.S. EPA under Registration Number
A35977 5. . The a551gned PC Code- Number is 125301 .and the CAS
Registry Number is 72490-01-8. Chemically, fenoxycarb is an O-
ethyl carbamate ester derivative. Its mechanism of action
against pests appears to be as an 1nsect growth regulator, acting
as a juvenile hormone mimic. In this regard, it is dlfferent
~ from other carbamate 1nsectlcldes and mltlcldes.



' carcinogenicity Peer Review of Fenoxycarb
D. Evaluation of CarCinogenic Evidence

1. Mouse Chronic FeedanZCarc1nogen1c1ty Study (TXR DOC. #s
.,008101 and 010721)

References:

Everett, D.J., Scott, K.A., Hudson, P. and MacNaughton, F.,
- "80 Week Carcinogenicity/Toxicity Study in Mice," March,
1987, Study No.: Research Report No. B-104’819; Inveresk
Research International Report No. 3390/IRI Project No.
zi-=== - . 430624, Testing Facility: Inveresk-Research Internatienal,
; ' ,Musselberg, Scotland. MRID Nos. 40376902 and 40972701.
'Howroyd, P.C. and Everett, D.J., "Fenoxycarb A Supplement to
- a Carcinogenicity Study in Mice Original Project No. 430624;
EPA MRID Nos.: 40376902 and 40927201, March 17, 1992, MRID
No. 42343806

Hardlsty, Jerry, "Ro 13-5223/000 (Fenoxycarb) Re-Examlnatlon
of the Lungs and Harderian Glands: A Supplement to a Chronic
Toxicity Study in Mice Original IRI Project No. 430624 EPA
MRID Nos. 40376902 and 40972701," December 11, 1991, MRID
No. 42343807. ' ' -
Everett, D J., "Fenoxycarb A Supplement to a Car01nogen1c1ty
. Study in Mice Original Project-No. 430624 IRI Project No.
450719 EPA MRID Nos. 40376902. and 40972701," March 17, 1992,
' MRID No. 42343808.

Hardlsty, Jerry, "Fenoxycarb Technical Pathology Peer Review
of Liver of Female Mice A Supplement to a Carcinogenicity -
Study in Mice Original IRI .Project No. 430624 EPA MRID Nos.

. 40376902 and 40972701, " November 21, 1991, MRID No.

- 42343809. , ' : ‘

’Skrlpsky, T. and Stevens, J., "Tox1colog1ca1 Evaluation of
- ‘Fenoxycarb (CGA—114597 Technical, )" June 2, - 1992, MRID No.
~;42364101° ‘

.a. Exgerlmental De51gn;\‘

Fenoxycarb (Purity not stated) was admlnlstered in the

‘diet to 50.male and 50 female CD-1 mice at dose levels of 0,
"..30, 110 or 420 ppm for males (approx1mate dose 0, 6.0, 21.7
-and 81.8 mg/kg/day) and 0, 20, 80 or 320 ppm for females

- (approximately 0, 4.8, 18.2 and 71.6 mg/kg/day) for 80

weeks. In addltlon 10/sex/dose were sacrificed at 52 weeks,

and 10/sex at 0 and high dose were sacrificed at 58 weeks

(52 weeks dosing and 6 weeks recovery period).
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b.

Discussion of Tumor Data
(1) Harderian Gland Tumors
In the original report, the incidences of benign
Harderian gland tumors in single histological sections
were reported to be 1/50, 8/50, 5/50 and 8/50 in males
in the 0, 30, 110 and 420 ppm groups, respectively.
After examining additional serial sections, IRI and Dr.
Francis J.L. Roe agreed that the incidences of benign
Harderian gland tumors in male micé were 7/50, 10/50,
7/50 and 13749 in the 0, 30,-110 and 420.ppm groups, -
respectlvely Table 1 reflects Dr. Roe’s and IRI’s
final dlagnos1s. -
) TABLE 1.5 Harderian Gland - Primary Neoplasms (%) in Males
LESION ’ 0 ppm 30 ppm 110 ppm 420 ppm
(No. examined) (50) (50) (50) (49)
‘Adenoma 7 (14.0) 9 (18.0) 6 (12.0) 13 (26.5) I
Adenocarcinoma 1 (2.0) 1 (2. 05 0 "
1 Results from the Original and Serlal Sections Comblned-see MRID No. 40376902
p.120.
At the request of EPA, Ciba-Geigy had J Hardlsty of the
- Experimental Pathology Laboratory examine the slides and
- the additional  serial sections of the Harderian gland.
The results are provided in Table 2.
" TABLE 2. Harder;an Gland Tum6rs (%) in Male Mice'
LESION 0" ppm 30 ppm 110 ppm | 420 ppm
(No. examined) (50) {50) (50) (50) )
Adenoma> “l '5(10.0) " 8 (16.0) 6 (12.0) '13(26.0) li
Adenocarcinoma '-~Qv~l 1 (2.0) 1 (2.0). .0 ‘ "

Slldes read by J. Hardlsty see MRID No.
As can.be seen,
IRT and Dr.,

42343807, p.15.

B i

T

P i e e -

‘there is 11ttle dlfference between the
Hardlstry s

- reading of the slides.

Statistical analysis of the data was conducted by L.

~ Brunsman using the

data
submission (see memorandum dated December 16 1992)
results are- prov1ded in Table 3.

present . 'in the original

The ’
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TABLE 3. Male Harderian Gland Tumor Rates+ and Peto Prevalence Test Results!

“ Lesion. II O‘pp‘mr‘ l 30.ppm 110 ppm 420 ppm “ '

Adenoma (%) 7/50(14)° 9/50 (18) - 6/50(12) 13/46(28)

p=" 0.028* 0.324 -  0.047*

Adenocarcinomas (%) 0/42(0) 1/45(2) 1/43(2) 0/37(0)

pe ‘  0.167 0.162 —~ |

Combined (%) | 7/50(14) 10/50(20) | = 7/50(14) 13/46(28) “
| p = e e 0.041*— - 1 — 0.241=. |- — o |=--0.047 H

~Taken from tﬁe memorandum of L. Brunsman, dated Dec 13 i§§2.

+ Number of tumor bearing animals/Number of animals examxned, excludlng those
that died or were sacrificed before observation of the first tumor.

. * First adenoma observed at week 55, dose O ppm.

b First adenocarcinoma observed at week 81, dose 30 ppm.

NOTE: Significance of trend denoted at control ’

significance of pair-wise comparison with control denoted at dose level

If *, thep<005., If **, thenp<001.

; Male mice had significant dose-related increasing
trends in Harderian Gland adenomas and combined Harderian
Gland adenomas and/or adenocarcinoma‘s. Male mice also
had significant differences in the pair-wise comparison
of controls with the 420 ppm group for Harderian Gland
adenomas and combined Harderian Gland adenomas and/or*
adenocarCJ.nomas (due. to adenomas)

'J D. . Everett provided the. backgreund incidences of
Harderian gland tumors at IRI (see Table 4). ’

TABLE 4. Historical Control Incidence of Hardenan Gland Tumors
. from 8 Studies Conducted at IRI'

Lesion  ° ‘ _ . STUDY NUMBER

E.

Bénign

“ Malignant | oo | on l oo~ | o | onoo o/ oo
Data extracted from MRID No. 423438-08 table 8, p. 51. : ] k . _

2 # with tumor/# organs examined
' Only data from one: study (E) are of any relevance
. due to the extremely low number of animals examined in
the remainder of the studies. :Benign Hardarian gland -
_.tumors in all male groups (1nclud1ng the control group) -
in the Fenoxycarb study are .greater than the 6.0 %
observed in the one adequate historical control study
(E). This may be because Harderian glands in study E may
not have been serially sectloned.

[

6
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In conclu51on,

tumors in males in the 420 ppm treated group is greater
than concurrent controls.

(Alveolar/Bronchioiar

the incidence of Harderian gland

Lung Tumors Adenomas and
Carcinomas) : :

The first reading of the slides are presented in
table 5.

TABLE 5.

The data on males demonstrated a statistically
significant trend,with increasing dose (p<0.01).

Lesion

‘Alveolar/BronChieiar Tumors'inénige—f%t?"

| _ MALES o
Adenoma only 5/50 (10) | 7/50 (14) | 7/50 (14) | 13/50
, _ : : (26)
Carcinoma only 2/50 (4) 6/50 (12) 6/50'(12), 7/50
' (14)
Adenoma assoc. 0/50 1/50 (2) 1/50 (2) 0/50
with carcinoma ' : _ ' :
Lung TBA ’ 7/50 (14) | 13/50 13/50  20/50
- (26) (26) (40) .
Females _
‘Adenoma only . 8/49 (16) “0/10. 0f7 5/50
. : - (10)
Carcinoma only 1/49 (2) 0/10 0/7 2/50 (4)
Lung TBA - § 9749 (18) 0/10 0/7 7750
(14)

Pathology Laboratorles,AInc.
- male mice for lung tumors.

S 2T T T
" TBA - tumor bearlng anlmals

'x'*“'_,_

- 1 Data extracted from tables 34 and 35 MRID No. 40376902, pp. 111,
140, - : : : :

~ %
- =

A s e
TR T S

In MRID No. 42343807 J Hardlsty, of Experlmental

(EPL), reread the slides of
'He concluded that there was

an increased number of male mice with lung neoplasms in

treated groups

However,

lung sections.

generated

(Lung

TBA:7/50,

13/50,

20/50

)

he stated that a definitive interpretation of.
this observation was made difficult due .to technical
errors which occurred during the processing of additional
".,.. Since: the data

from the

He stated that,
additional

lung

»eections

is

£

Yoz ST TC
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unreliable, only the data from the original sections as
reported by the original pathologist should be used in
the interpretation of the lung tumor response in thls
study." (see table 5).

Statistical analysis, conducted by L. Brunsman using
the data present in the original submission ' (see
memorandum of December 16, 1992) are provided in Table 6.

TABLE 6: Male Alveolar/Bronchiolar Tumor ‘Rates+ and Peto
‘ “Prevalence Test Results (p Values)!

‘Lesion

Adenoma (%) | sre0sy 7/60(12) | 7/60(10) 13/69(22)
p= | o.006%x | 0.312 0.282 | -0.014%
carcinomas (%) - 2/49(4) ‘| 6/50(12) 6/50(12) - - .7/49(14)”
p= 0.163 | 0.055 0.065 0.041 |
Combined (%) | 7/60(12) 13/60(22) .13/60(22)“ 20/60(33) “
p = | 0.004%% 0.072 '0.067 . | 0.002%% ﬂ
T Taken from memorandum of L. Brunsman, dated Dec 12, '1992.

+ Number of tumor bearlng anlmals/Number of animals examined, :
- excluding those that: dled or were sacrlflced before observatlonT'
of the first tumor.

* First adenoma observed at’ week 28, dose 420 ppm.
b First carcinoma observed at week 59 dose 420 ppm.
NOTE: Significance of trend denoted. at ‘control

Significance of pair-wise comparlson w1th control denoted at dose
level.

If *, the p < 0.05. If **, then p < 0.01;

§ -

Male mice - had 51gn1f1cant 1ncrea51ng trendsf;
~alveolar/bronchiolar adenomas (p < 0. 01), .combined
-alveolar/bronchloiar adenomas*andfar CﬁfClﬁbmaS“’ -The
‘male mice also . had significant dlfferences ‘in the pair-
wise comparisons of the control with 420 ppm dose group
or alveolar/bronchiolar adenomas (p < 0.050 and combined
alveolar/bronchlolaradenomasand/orcar01nomas(p<0 01)

C. - Non—Neoplastlc Le51ons

: Liver Lesions - There are no notable dlfferences in liver
lesions among- males in the control and treated groups.
However, there was a slightly higher incidence of pigmented
macrophages ‘in the 11ver of females in the 320 ppm. group
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(5749, 10 %) compared'to controls (0).. The increase is not
substantial and is probably of no blologlcal significance. It

was noted that there was'an increase in relative liver weights -

in males in the 420 ppm group. (4 7, 7.5, 5.2 and 6.3, control
to high dose). However, this increase was .slight and is
probably of no biological significance since there was not a
well defined dose-response relatlonshlp. ~

TABLE 7. Selected L1ver Le81ons Ain Female Mlce (95)l

LESION
(no. examined)

Foci of pigmented
macrophages

llF001 ‘of necrosis = o 1 1 ”0 ER 5 H
! Extracted from table 4 of IRI Pro;ect No. 450719, p. 36, MRID: No.

42343808.
* p<0.05

d. Adequacy of Dosing for Assessment of Carcinogenic
Potent1a1 '

Dosing was not adequate for: e1ther males or for females
due to the absence of adequate toxicity to assess carcinogenic

potential. Effects on the livers were not considered to be

significant. 1In a previous 90- day study with mice, the LEL
was 300 mg/kg/day in females based on increased liver weight.
(21.7%) accompanied by fatty ‘changes, glycogen depletion and’
increased multinucleated. hepatocytes.~ The NOEL was 100
ng/kg/day. ~ Although . there .was an  increase- in- the 300
" mg/kg/day females of erythrocytes. in hepatocytes this was not.
apparent at. 900 mg/kg/day and was not: statlstlcally
significant. In addition, this lesion would not be adequate

evidence of toxicity. In the Sponsor’s Pathology - Peer Review °

document it was concluded that "...Most pathologlsts consider
the, change_.to probably _represent. .an .unexplained tissue',

artifact -and to be of no biological significance." ...This;“‘

'argument appears reasonable for this chemlcal.;

-
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2. Rat Chronic Feeding/Carcino enicity Stud TXR #s 004569 and
010721! : ' '

Reference

Goodyer, M.J., "Ro  13-5223/000: 104-Week Oral (Dietary
Administration) Carcinogenicity and Toxicity Study in the Rat
with a 52-Week Interim ' Kill," March, 1986, Study No.:
Hazleton Report No. 5191- 161/123 Testlng facility° Hazleton
Laboratories. Europe, Ltd., North Yorkshlre, England MRID No.
40376901.

Goodyer, M. J., ‘YRo 13- 5223/000‘* 104-Week Oral (Dietary
Administration) Carcinogenicity and Toxicity Study in the Rat
with a 52~Week Interim Kill: Hazleton Report No. 5191-161/123
(Replaces Report No. 5191- 161/123 MRID No. 40376901)," March,

1992, %RID No.v42343803. ‘ ‘

Hardisty, J., “Re—examlnatlon of the Pltultary Gland, Thyr01d»
Gland and Liver From Male Rats, a Supplement to a Chronic
Toxicity Study in rats Original HLE Project No. 5191-191/123
EPA MRID No. 40376901," November 21, 1991. MRID No. 42343804.

Stevens, ~J.T., "Historical Control Data From 18 Studies

Conducted at Hazleton Laboratories Europe With Animal ,

Termination Dates Between 1983-1988- Thyroid and Pltultary o
-+ Tumor Data," Not Dated MRID No.. 42543805.}. :

Skripsky, T., and Stevens, J.;‘"Tox1colog1ca1 Evaluatlon of‘f
Fenoxycarb (CGA-114597 Technical): Emphasis on the Re-
examination of Chronic Rodent and Two Generation Reproductlon
Studles,"; June 17, 1992 MRID No. 42364101.¢ '

a; : Exgerlmental Des1gn
R . Fenoxycarb (96 69) ‘was admlnlstered in the diet to 50
- male and 50 female Crl:CD(SD)Br Sprague-Dawley derived rats at
- . odose- levels of 0,-200,- 600 or 1800 ppmn %approxamate dose:
- males - 0,"8.1, 24 7, 74.4 mg/kg/day, females = 0, 10.9, 33. 1,.

100.4 mg/kg/day) for 104 weeks.  In addltlon, 10/sex/group
- 'Wwere sacrificed at 52 weeks. s o

b. Dlscu551on of Tumor Data'

There ‘was no ev1dence of car01nogen1c potentlal.
- c. ~Non-Neoglast1e Lesions =~ . . T

Liver - Male - Select non-neoplastic observations are
listed in table 8. There was a treatment related effect in

10
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the 1liver at 600 and 1800 ppm including centrilobular
focal cystic
degeneration, basophilic foci and plgmented ~macrophages.
Although there appears to be a slight increase in focal cystic
degeneration at 200 ppm as well, this is the only effect
observed at this dose. It is unllkely that this marginal
effect is blologlcally relevant at 200 ppm (see table 8).

hypertrophy, focal necrosis, focal fibrosis,

TABLE- 8. Select vaer Hlstopathologlc Changes in Males (from reread by Dr.

Hardlsty - EPL)'

“ e _«;' o o SZ;WEEK INTERIM KILL

GROUP (ppm)
(No. examlned)

Centrllobular hepatocellular hypertrophy '

i Focal necrosxs

Focal"® flbrOSLs-

104 WEEK TERMINAL KILL (AND SPORADIC DEATHS

(No. examined) ‘ T ,(50)

from table 3, p. 13 of MRID No. 42364101.

(50) (50) (50)
Centrilobular hepatoéellular hypertrophy ' . 0 0 Q%% . 18%**
Focal necrosis . = ‘ L B 1 3 14%% 14%%
Focal fibrosis B y . .b f‘ 4 5. -] 15%x 19%*

- Focal cystiC'degeﬁerationlﬁ' o ‘B a3 20 25% 32%%
Basophilib cell focus - - . . 3 1 7 11* -
Plgmented macrophages E ‘ a S 4 '3 - 9 . 16%%
~ Data extracted from EPL report, p- 14, MRID No, 42343804; (statistics taken

* p<0.05 (1~tail); ** p<0.01 (1-tail): These. .statistics were conducted on data

with the interim sacrlflce anlmals lncluded N= 60)

As can be seen in table 9 there is a treatment related
“increase in SGOT, _SGRT and alkaline. phquhatase in males at:

‘1800 ppm. . ‘The study did not include evaluation of these

parameters in the 200 and 600 ppm groups ‘at the 1nter1m time-

p01nts._7

11
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TABLE 9. Select Clinical Chemistries at 104 Weeks!

v MALES
sGoT 78 90(15%) 197%%(152%) | 153%(96%) |
SGPT 29’ 36(24%) 82+ (183%) 73%%(152%)
Alk.Phos |

136 1. 163(20%) 202 (49%) 286%* (110%)

L

8s |- 79 | 107(26%) . 104(22%)
SGPT 37 - 34 41 . 34
Alk.Phos 72 | 74 ' 94(30%) * 104 (44%)*

.

Data extracted form original report table 5, p. 64, MRID No. 40376901.
* p<0.05; ** p<0.01 :

Females - The only hlstologlc treatment related effect
noted in the study report in females is hypertrophy (0/50,
0/50, 0/50,. 10/49). Increased liver weight was noted as
treatment related.. This. incre_ase was only moderate, with the .
most severe increase only 32 % over controls in the high dose
females. Data are presented in’ table 10. There is an
increase at both 1 and 2 years at 1800 ppm and possibly at 600
ppm. .The 1ncrease in SGOT, 'SGPT and alkaline phosphatase in
the . 1800 ppm group females at term . is not statistically
s:.gnlflcant.. ' These increases are similar for females at
earlier time points at 1800 ppm where several.  reach
statlstlcal significance at p < 0,05. This indicates that the
females, while less sensitive than males to 11ver tox101ty, do
have some ev1dence of tox1c1ty.

TABLE 10. Female Rat Liver Welght Data Relatxve to’ Body Welght‘

:ju-g S P “260" [T 600" “'-"-."—\ 1800 _*

3.130%%
C2.941%%

Data extracted from orrglnal report table 7, pp. 71—2 MRID No. 40376901.
* p<0 05; ** p<0.01, v

12

b
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o d. Adeggacz of Dosing

Dosing was adequate for males in the hlgh—dose group as
evidenced by liver toxicity. There were increases in serum

‘enzymes: SGOT, SGPT and alkaline phosphatase, and increased

liver pathology centrilobular hepatocellular hypertrophy,
focal necrosis, focal fibrosis, focal cystic degeneration,
basophilic cell focus and segmented.macrophages.' There was no

.evidence of adequate toxicity. in females in the high-dose

group. However, the 1800 ppm dose probably approached an

" adequate dose level for the following reasons. Toxicity was

minimal at 1800 - -ppm, however, ‘there was evidence that the -

"toxicity profile in females is similar to, but less severe
‘than the males. Females exhibited hypertrophy of the liver, .
increased alkaline phosphatase and 1ncreased liver weights.

_Additional‘Toxidology Data on Fenoxycarb

Metabolism

Nlnety—elqht percent of an oral dose (high-dose) of 3000

~mg/kg to rats of 14C—fenoxycarb ring-labeled was recovered; 50%

in the feces, 42 to 47% in the urine, 0.09% in CO, and 0.08%
in tissues within 96 hours. Eighty-three percent of the
radloact1v1ty in the feces was the parent compound whereas
0.8% of urine radloact1v1ty'was the parent compound. Residues
were present primarily in-the liver,.fat, kidney and muscle.

Male - (27%) and female (25%) .urinary .metabolites were
~1dent1f1ed._ The major metabolltes usually occurred as the

sulfate or glucuronic conjugates and were identified as Ro 43-
4756, Ro 17-3192, Ro 16-8797 and Ro 43-4764 (2.5 %) (males

-only). A.‘total of eighteen urinary metabolites were

identified. At a dose of 50 mg/kg in rats, most radioactivity
was excreted in urine and feces (60 to 80%) in 24 hours and 90
to 92% by 96 hours post—dos1ng. The metabolic pathway from
parent to Ro 17-3193 involves several hydroxylation, oxidation

.and condensation reactions (see Attachment,#1). In a biliary

excretion study where rats received 50.mg/kg.of.-fenoxycarb, 37
and 63% were eliminated in the bile of males and females,
respectlvely. Repeated low-dose (50 mg/kg) studies .indicated

B that the highest résidues were found ‘in the liver. The. .

mater1al biocaccumulates in fat and metabolism was increased at
low doses and with the administration of repeat doses (see

'MRID Nos. 40376904 and 41241401). -Dogs were administered 50,

150 or 500 mg/kg day for 26 weeks. - Samples of tissues were
obtained at days 1 and 19. Residues in fat ranged from 9.7 to -
30.2 ppm, residues in plasma ranged from 0.5 to 2.0 ppm and
residues in liver ranged from 0.32 to 0. 5 ppm on’ day 19 (see
AcCC. No. 071780) : S

kN

13



Carcinogenicity Peer Review of Fenoxycarb

2. Mutagenicity

Fenoxycarb has been tested in éeveral mutagenicity
studies. Acceptable tests fulfill all three categories for
mutagenicity testing, e.qg. gene mutation, structural

chromosomal aberration' and other genotoxic effects.
follow1ng studies have been conducted (see Table 15).

Table 15. Mutagenlclty Studies on Fenoxycarb

Study , ' Status
Gene Mutation ST e T =l -~ - T
Ames - (Salmone strains TA98, TA100, TA1535, TA1537 TA1538) Acceptable
" Tested at up to 400 ug/disk (Spot test) and 300 pgiplate wnh and without metabolic activation TXR Doc. No. 002215
(ACC No. 247?Q5 Study No. B-96153, Date: 3/17/81.. ’
NEGATIVE
CHO-HGPRT Acceptable

Tested at up to 25 pg/ml with and without metabolic activation (ACC No., Study No., Date. not TXR Doc. No. 002215
provided)

NEGATIVE
CHV79 ' ‘ Acceptable
Tested at up to 100 mg/ml with and without acuvatlon (MRID No. 00071850, Study No. B- TXR Doc. No. 002215

96728, Date: 6/1 1/82) Re

' NEGATIVE

: Strucmml Chrom‘osomal Aberration

In Vitro Chromosomal aberrations (Humnn Lymphocytcs) ' : Unacceptable

Tested at up to 25 ug/ml without $9 and. up to 100 pg/ml wnh 89. (MRID No. 42343810, TXR Doc. No. 010721
Swdy No. 128-M-88, Date 2/21/89) -

NEGAT[VE

chronuclmmwse . ‘ ~ Acceptable

Tested at up to 5000 mg/kg (MRID No. 00130373 Study No. B—96679 Date 7/20/82) TXR Doc. No. 004178
NEGATIVE

In Vitro Chromosomal Aberrations (Human Lymphocytes) o] Notreviewed

Tested at levels up to 4.0 pg/ml without activation and 10 pg/ml thh activation = . . TXR Doc. No. not assigned

Reported by sponsor, not reviewed due to sericus omissions (MRID No 4272010—05 Stu:ly No.
B-96681, Date: 8/11/82). Reported to be negative. .3

Oﬂler Genotoxic Effects ]

Reomnbmauon (Conversion - S. oerevxsmeD7 ) ' Acceptable,

Tested at\lpt0040 mglml(mNo 00130371 smdyNo B—95594 Dﬂtc 6/7/82) ’ TXR Doc. No. 002215 .
NEGATIVE : R A

14



Carcinogenicity Peer Review of Fenoxycarb

3. Develogmental Toxicity

Developmental tox101ty'was observed in rabbits in the 300
mg/kg day (high-dose) group in two studies, one in which
rabbits were dosed with 0, 30, 100 or 300 mg/kg/day fenoxycarb
and in a second, subsequent study where rabbits were dosed at
0 or 200 mg/kg/day. In the high dose group there was a

‘sllghtly increased incidence of spina bifida .of the sacral
‘region (3 fetuses in 3/20 1litters vs. 0 in either control
group, total 53 litters) and possibly increased incidence of
hypoplastlc tail (4 fetuses in 3/20 litters vs. 1 per control
group, or 2/53 litters). The LEL and NOEL for developmental
toxicity are 300 and 200 mg/kg/day, respectively (MRID No.
00153125, Study No. B-104700). Maternal tox101ty'was observed
at 200 and 300 mg/kg/day as reduced body weight gain during
treatment (24% and 20% less than controls, respectlvely) The
LEL and NOEL for maternal toxicity are 200 and 100 mg/kg/day,
respectively. In a rat developmental toxicity study, neither
maternal toxicity nor developmental toxicity were observed at

. the highest dose tested of 500 mg/kg/day (MRID No. 00131346,

Study No. B-104875).

4. Structure-Activity Correlations

- - Fenoxycarb is a urethan derivative N-substituted with a -

'phenoxyphenoxyethyl group (Flgure 1) Urethan! is a known
carcinogen in numerous. species and is an active initiator of
skin tumorigenesis. It produces lung tumors in a multitude of
mouse strains and produces Harderian gland tumors in several
(3) different strains of mice. N-Substitution would most
likely decrease- this activity. If N-dealkalation should
occur, urethan could potentially be regenerated. Fenoxycarb
has Ro43-4764 (2.5 % recovered in urine - males only) and
Ro43-4765 (trace in urine) as two of it’s metakolites
indicating that urethan regeneration is possible. - The tumor
sites with Fenoxycarb are con51stent with those assoc1ated:
w1th urethan. :

lFenoxycarb is also structurally related to the dlphenyl ether;

4pest101des Hoelon, - Oxyfluorfen, - Fomesafen, : Lactofen,;~.:

Acifluorfen, Nitrofen and Verdict. The structures of these_v:

- 1 chemical Induction of Cancer - Structural Bases ‘and: ' :
. Biological Mechanism (Vol IIIA; Aliphatic Car01nogens) by J. '
Arcos,_Y T Woo and M. Argus, pp 400- 507 (1982) . ; R
2 This SAR was dlscussed in deta11 in the Carc1nogen1c1ty
Peer Review memorandum on Hoelon (see memorandum of W. Dykstra
and E R1nde, 5/26/93)

15
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compounds are shown in Figure 1. It should be noted however,

that Fenoxycarb would be 1less potent since it lacks the

chlorine and branching side chains present: in - these
chemicals3. :

AN

: ¥ carcinogenicity and Peéficidés - Principles, Issues, and
relationships, Edited by N. Ragsdale and R. Menzer, pp 184-5
(1989) . o T AR

( -
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Figure 1: Structures of DiphényI Ether Ahalogues .
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Acute, Subchronic and Chronic Toxicity

a. Acute Toxicity

The acute oral LDy, for fenoxycarb is greater than 10,000
mg/kg in rats (Toxicity Category IV). The acute dermal LDS0 is
greater that 2 g/kg (Toxicity Category IV). The inhalation
LCs, is greater than 4.434 mg/l (Tox1c1ty Category - III).

- Fenoxycarb produces mild erythema of the conjunctive of the

eyes (Toxicity Category III). No dermal irritation was
observed when a 40% solution of fenoxycarb in corn oil was

placed on the backs of rabbits ata--lavel of. 2000 -mg/kg
(Toxicity Category IV) Fenoxycarb is not a skin sen51tlzer.

b.: Subchronic Toxicity
(1) Oral,Toxicity

In a 90-day feeding study in rats,  the rats
exhibited toxicity at all three dose levels tested: 80,
250 or 800 mg/kg/day. At 80 . mg/kg/day, there were
increases in absolute and relative liver weights. At 250
mg/kg/day there were increases in absolute and relative
thyroid weights, alopecia, cholesterol and decreases in
male body weight, erythrocytes, hemoglobin and hematocrit
in fémales and increased follicular  activity -in the
thyrm.d ‘hepatocyte hypertrophy and decreased glycogen in
the liver. K At 800 mg/kg/day there was an-increase in
the incidence of "soiled tail" and dlure51s. The NOEL
was less than or equal to 80 mg/kg/day. The LEL was 750 -
mg/kg/day. (MRID No. 00131802, Study No. B+104779). A
13-week feeding study in mice was conducted at dose

. levels of 100, 300 or 900 mg/kg/day. The absolute and
_relative welght of the'liver was increased in females at
300 and 9200 mg/kg/day. At 300 and 900 mg/kg/day there
were increase in fatty changes, glycogen depletion and
increased . multlnucleated hepatocytes. The NOEL was 100

mg/kg/day and the- LEL was 30Q .mg/kg/day_.(MRID. No. -.

00131345, Study No. B=104802). A 6-month oral toxicity.
study in dogs was conducted at ‘dose levels of 50, 150 or
500 mg/kg/day.  The only effect observed was a decrease
in body weight gain at 500 mg/kg/day. The NOEL was 150
mg/kg/day and the LEL -was 500 mg/kg/day (MRID No.
00132221, Study No. B- 104927)

- (2) w‘

A 21-day dermal tox1c1ty study‘was conducted in rats
at dose levels of 20, 200 or 2000 mg/kg/day. Increases -

18
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in absolute and relative liver weights and slight liver
hypertrophy were observed in the 2000 mg/kg/day group.
The NOEL was 200 mg/kg/day and the LEL was 2000 mg/kg/day
(MRID No. 00146601, Study No. 4552 161/157).

- (3) Inhalatlon tox101tz

. A 21-day 1nha1at1on‘tox1c1ty study was conducted in
rats at dose. levels of 0.01, 0.1 or 1.13 mg/l for 6
hours/day, 5 days/week. Decreased body weight gain in
‘males and increased absolute liver weights in females

were observed at 1. 13fmg/l (MRID No 40355801 Study No.
. 085500). .

¢. . Chronic toxicity , . S '

A l-~year chronlc tox;clty study in dogs was conducted at
dose levels of 25, 80 or 260 mg/kg/day. At 80 mg/kg/day
decreased abscluté adrenal gland weight and decreased
inorganic phosphoric were observed in males. In addition, at

260 mg/kg/day there were decreased body weight gains and
"decreased food consumption in males. At this level inorganic
. phosphorus was decreased in females. ‘The NOEL was 25
mg/kg/day and the LEL was 80 mg/kg/day (MRID No. 42355601,

-Study No. B-153’778) - The results of the two year rat chronlc
tox1c1ty/car01nogen1c1ty study and 80-week -mouse chronic

.tox101ty/car01nogen1c1ty study'have been summarlzed 1n Section
D.. . _

In a two generatlon reproduction study in rats maternal
" toxicity was observed at 600 and 1800 .ppm (approximately 47
and 140 mg/kg/day, respectively) and liver effects, including
increased absolute and relative organ weights. At 1800 ppm
there was also an increased incidence of slight focal necrosis
and hypertrophy (0% controls, 43-96% high dose), however, low-
"and mid-dose 1livers were not ‘examined hlstologlcally. The

' systemic LEL and NOEL could not be determined since livers
were not evaluated at .all :doses. Reproductlve/systemlc :
toxicity was observed at. 1800 ppm as a decrease .in pup weight
(decrement ranging - from 10-21% dependlng .on generation/
lltter) The reproductlve/systemlc LEL is 1800 prpn and the
NOEL is 600 ppm . (MRID Nos. 40376903 42343812 and 42364101,
vStudleo. 4223 161/124) e T o
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Weight of Evidence Considerations

The Committee is asked to consider the following facts

regarding the toxicology data on fenoxycarb in a weight-of-the-
evidence. determlnatlon of carcinogenic potentlal'

1.

'Fenoxycarb was associated with a statlstlcally significant

increase in Harderlan ‘gland tumors in male mice in the high-

- dose group.

Fenoxycarb was associated w1th a statlstlcally 51gn1f1cant
increase in lung bronchlolar/alveolar tumors in male mice in

the hlgh—dose .group.

Dos1ng was not adequate for male or female mice due to the

‘absence of adequate tox1c1ty'to assess carcinogenic potential.

Doses in the main study were not supported by a 90-day study.

Fenoxycarb was not as5001ated with increased incidences of -
neoplasm in Crl:CD(SD)Br Sprague-Dawley derived rats dietary

levels up to 1800 ppm. Dosing was considered to be adequate
for males in the high-dose group base on liver tox101ty.

.centrilobular hepatocellular hypertrophy, focal necrosis,

focal fibrosis, focal cystic degeneratlon, basophilic cell
focus and pigmented macrophage. Liver toxicity was minimal in
females, .i.e. hepatocellular hypertrophy, increased liver
weights and increased alkaline phosphatase. There was no

- evidence of . adequate tox1c1ty in females in the h1gh dose.
, group. ; ‘

Fenoxycarb was'not genotoxic in several mutagenicity assays.

Fenoxycarb is- structurally related to urethane a 'known

‘carcinogen.

Not in thls document (to be prepared by the Peer Rev1ew

chmmlttee)
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Attachment 1. Metabollichathway fot Fenoxycarb
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- FIGURE 1. \/IETABOLIC PATHWAY OF FENOXYCARB

IN THE RAT
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FIGURE 1: METABOLIC PATHWAY OF FENOXYCARB

IN THE RAT (Continued)
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[Fenoxycarb] 80-Week Chronic/Onco Study - mouse(83-1,2b)

EPA Reviewer: William Greear, M.Ph. &MM, Date 12[2 [13
Review Section 4, Toxicology Branch 1 (7509C) ‘ ' ~ _

EPA Secondary Reviewer: Marion Copley, D.V.M. . , Date &J/ ?J
Review Section 4, Toxicology Branch 1 (7509C) _ ' /

SUPPLEMENTAL DATA EVALUATION RECORD
(Original DER DOC. # 008101)

STUDY TYPE: 80 Week chronic/onco - Mouse (813_—1,_§2};__2_))

TOX. CHEM. NO.: 652C P.C. CODE: 125301

DP Bar Code: D179471, D188212, D179484

MRID NO.: 1) 42343806; 2) 42343807; 3) 42343808; 4) 42343809; 5) 42364101 (original
MRID 40376902 and 40972701)

TEST MATERIAL: Fenoxycarb

SYNONYMS: Ro 13-5223/000; CGA-114597 technical - | e

STUDY NUMBER(S): Research Report No. B-104’819/Inveresk Research Internaﬁonal Report
No. 3390/IRI Project No. 430624

R

SPONSOR: Maag Agfochemicals/Research and Development/HLR Sciences, Inc. Vero Beach,
Fla. (original sponsor); Ciba-Geigy (current registrant)

TESTING FACILITY: Inveresk Research International, Musselburg, Scotland

TITLE OF REPORTS: 1) Fenoxycarb a supplement to a carcinogenicity study in mice original
project no. 430624 IRI project no. 450719 EPA MRID numbers 40376902 and 40972701,

2} Ro 13-5223/000 (Fenoxycarb) re-examination ef-the-lungs and Harderian- glards: —A- - --- -

supplement to a chronic toxicity study in mice original IRI project no. 430624 EPA MRID
numbers 40376902 and 40972701, 3) Fenoxycarb a Supplement to an 80-week
carcinogenicity study in mice original IRI project #430624 EPA MRID numbers 40376902
and 40972701, 4) Fenoxycarb technical pathology peer review of liver of female mice a
supplement to a carcinogenicity study in mice original IRI project #430624 EPA MRID
numbers 40376902 and 40972701, 5) Toxicological Evaluauon of Fenoxycarb (CGA-I 14597
Technical).

AUTHOR(S): 1) PC Howroyd, DJ Everett; 2) Jerry Hardisty; 3) DJ Everett; 4) Jerry Hardisty;
5) T Skripsky, J Stevens (original study - DJ Everett, KA Scott, P Hudson, F MacNaughton)

REPORT ISSUED: 1 and 3) March 17, 1992; 2 and 4) Nov. 21, 1991; 5) June 2, 1982
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| [Fenoxycarb] | ‘ 80-Week Chronic/Onco Study - mouse(83-1,2b)

(original study report date: March 1987)

EXECUTIVE SUMMARY:

Chronic/onco feeding study - mouse: Fenoxycarb was administered in the diet to 50 male
and 50 female CD-1 mice at dose levels of 0, 30, 110 or 420 ppm for males (approximate
dose 0, 6.0, 21.7 and 81.8 mg/kg/day) and O, 20, 80 or 320 ppm for females
(approximately 0, 4.8, 18.2 and 71.6 mg/kg/day) for 80 weeks. In addition 10/sex/dose
were sacrificed at 52 weeks, and 10/sex at 0 and high dose were sacrificed at 58 weeks
(52 weeks dosing and 6 weeks recovery period).

Systemic toxicity was not observed at any level. The systemic LEL was greater that 420
ppm and 320 ppm for males and females respectively. The NOEL was equal to or
greater that the 420 ppm and 320 ppm for males and females respectively.

There was evidence of carcinogenic potential. Alveolar/bronchiolar tumors were increased
in males in the 420 ppm group (14 % in controls vs. 40 % in HDT) and there was a possible
increase in Harderian gland tumors in the male 420 ppm group (10 % in controls vs. 26 %
in HDT). Dosing did not appear adequate for males or for females due to the absence of
biologically relevant effects. The above issues will be referred to the HED Cancer Peer
Review Committee.

This study is core-supplementary for carcinogenicity and for chronic feeding. This study
does not satisfy the guideline requirement for a cancer study in female mice (83-2)
(inadequate dose selection) or for a chronic study in mice (83-1). The Peer Review
Committee will determine to need for an additional male study (inadequate dose selection).
However, a mouse chronic study is not required.

Special Review Criteria (40 CFR 154.7) None

RESUBMITTED DATA CONSIDERED IN THIS NEW EVALUATION

Vol. 10 - "Fenoxycarb a Supplement to an 80-week carcinogenicity study in mice original
IRI project #430624 EPA MRID numbers 40376902 and 40972701" MRID No. 423438-
08, March 17,1992

Vol. 11 - "Ro 13-5223/000 (Fenoxycarb) re-examination of the lungs and harderian glands:
A supplement to a chronic toxicity study in mice original IRI project no. 430624 EPA

. MRID numbers 40376902 and 40972701", MRID No. 423438-07, November 21,1991

Vol. 12 - "Fenoxycarb a supplement to a carcinogenicity study in mice original project no.



[Fenoxycarb] - 80-Week Chronic/Onco Study - mouse(83-1,2b)

430624 IRI project no. 450719 EPA MRID numbers 40376902 and 40972701", MRID
No. 423438-06, March 17, 1992

Vol. 13 - "Fenoxycarb technical pathology peer review of liver of female mice a supplement
to a carcinogenicity study in mice original IRI project #430624 EPA MRID numbers
40376902 and 40972701", MRID No. 423438-09, November 21, 1991

"Toxicological evaluauon of fenoxycarb (CGA-l 14597 techmcal), MRID no. 42364 101,7 une
17, 1992, . - e

II. ISSUES

The original study submission was given the core classification of supplementary due to the
following deficiencies:

1) A NOEL/LEL could not be determined because the liver, the apparent target organ, was
not examined in all the low and mid dose animals.

2) It was not explained why the authors decided on making serial sections of the Harderian
gland. It was also requested that the sponsor submit historical control data for this organ.

3) It was not apparent that lung tissues from all animals were examined, therefore it was
requested that the sponsor verify the number of animals with lung tissues that were
histologically examined in the male high dose group.

II. RESULTS AND DISCUSSION

A. ISSUES RELATED TOv THE DEFICIENCIES IN THE ORIGINAL DER

R

1. Harderian Gland Tumors

In Vol. 10, the reason for performing serial sections on the harderian gland was provided
by a letter dated October 21, 1991 from P.C. Howroyd to J. Steven as follows:

*The serial sections of the Harderian gland were made and evaluated at the recommendation of the pathologist
(Dr Francis J C Roe) who was requested to review the initial results by the Sponsors of the study. Dr Roe
made this recommendation in the light of the higher incidence of tumours in this organ in males which had
received the test compound than in Control males, reported from the evaluation of the original sections,
particularly because many of the tumours concerned were very small and discovered onmly during
microscopy.”



~ [Fenoxycarb]

80-Week Chronic/Onco Study - mouse(83-1,2b)

In the original report, the incidences of benign Harderian gland tumors were reported to
be 1/50, 8/50, 5/50 and 8/50 in males in the 0, 30, 110 and 420 ppm groups,
respectively. Upon reexamination of the original slides IRI and Dr. Roe concluded that
the incidences were 7/50, 10/50, 7/50 and 13/50. After examining additional serial
sections IRI and Dr. Roe agreed that the incidences of benign Harderian gland tumors in
- male mice were 7/50, 10/50, 7/50 and 13/49 in the 0, 30, 110 and 420 ppm groups,
respectively. Table 1 reflects Dr. Roe’s and IRI’s final diagnosis.

TABLE 1 Harderian Gland - Primary-Neoplasms (%) in Males' -

LESION ‘ DOSE
(No. examined)

Adenoma

0 ppm
(50)

7 (14.0)

30 ppm
(50)

9 (18.0)

100 ppm
(50

6‘(12.0)‘

420 ppm
49)

13 (26.5)

L‘_ﬁdenocarcinoma

0

1 (2.0) 1.2.0)

0

Results from the Original and Serial Sections Combined

5

In Vol. 11, J Hardisty reported that he had examined the slides and the additional serial
sections. Dr. Hardisty concluded that the results of the evaluation of additional Harderian

gland sections were valid. The results are provided in Table 2.

TABLE 2 Harderian Gland Tumors (%) in Male Mice!

>

LESION
(No. examined)

DOSE

0 ppm
(50)

30 ppm
(50) -

100 ppm
(50)

420 ppm
(0

Adenoma 5(10.0) 8 (16.0) 6 (12.0) 13 (26.0)
' Adenocarcinoma ‘ 0 1(2.0) 1 (2.0 0 “
"'Slides read by J. Hardisty . I

g - - et £33 e e S

In Vol. 12, D.J. Everett provided the background incidences of Harderian gland tumors

at IRI (see table 3).



[Fenoxycarb]

80-Week Chronic/Onco Study - mouse(83-1,2b)

TABLE 3 Historical Control Incidence of Harderian Gland Tumors

from 8 Studies Conducted at IRI

Lesion STUDY NUMBER

| | C D E F
Benign 1t | o] 0w | 0w 6100 | 00 | 111 | 0i0
| Matignant | 00 | 00 | or0 [-070 | 01100 | 010

# with tumor/# organs examined

Data extracted form Vol. 12 table 8, p. 51

Only the data from one study (E) is of any relevance due to the extremely low number of
animals examined in the remainder of the studies.
gland tumors in males from study (E) is 6.0 %. In conclusion, the incidence of Harderian
gland tumors in males in the 420 ppm group are greater when compared to controls. The
data provided by IRI and Dr. Roe and Dr. Hardisty (table 2) are fairly similar. All
groups (including the control group) in the Fenoxycarb study are greater than the 6.0 %
observed in the one adequate historical control study (E). ThlS may be because Harderian
glands in study E may not have been serially sectioned.

The incidence of benign Harderian

2. Lung Tumors (alveolar/bronchiolar adenomas and carcinomas)

In the initial DER, the sponsor was requested to identify the number of males in the 420
ppm group with lung tumors that were histologically examined. The first reading of the
slides are presented in table 4. The data on males demonstrated a statistically significant

trend with increasing dose (p<0.01).

In Vel. 11, J. Haxdlsty of Experimental Pathology. Laboratories, Inc. (EPL) reported the --
: 1nc1dence of male mice with lung tumors (see table 5).

Dr. Hardisty concluded that there was an increased number of male mice with lung
However, he stated that a definitive interpretation of this
observation was made difficult due to technical errors which occurred during the
processing of additional lung sections. He stated that, "... Since the data generated from
the additional lung sections is unreliable, only the data from the original sections as
~ reported by the original pathologist should be used in the interpretation of the lung tumor

neoplasms in treated groups.

response in this study." (see table 4).

0/0 | 0/0 H _ S

o

fac

-
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80-Week Chronic/Onco Study - mouse(83-1,2b)

TABLE 4 Alveolar/Bronchiolar Tumors in Mice (%)

I DOSE (ppm) 0 30 110 420
‘ MALES
| “ Adenoma only 5/50 (10) 7/50 (14) 7/50 (14) 13/50 (26)
Carcinoma only 2/50 4) 6/50 (12) 6/50 (12) 7/50 (14)
Adenoma assoc. with “0/50 158 | 150(2) 0/50
carcinoma ‘
' Lung TBA 7/50 (14) 13/50 ‘(26) 13/50 (26) 20/50 (40)
Females
| Adenoma only  8/49 (16) 0/10 0/7 5/50 (10)
Carcinoma only 1/49 (2)' 0/10 0/7 - 2/50 (4)
Lung TBA - 9/49 (18) 0/10 0/7 7/50 (14)
TBA - tumor bearing animals
TABLE 5 Incidence of Alveolar/Bronchiolar Tumors in Male Mice (%)
DOSE (ppm) 420
(No. Lungs Examined) (50)

Alveolar/Bronchiolar adenoma only 9(18) | 1020y | 12 (24) | 17 (34
Alveolar/Bronchiolar carcinoma only 24) 5 (10) 4 (8) | 7 (14)

_ il ‘Botl Alveolar/Bronchiolar adenoma and carcinoma - _ 0 1 1«2 |=1@) |.-1@:
| Lung TBA! 1122) |1 16 (32) | 17 (34) | 25 (50)

“TBA - tumor bearing animal

3. Liver Lesions

In the original DER, there were compound related liver lesions indicating localized
perivascular lymphocytic infiltration, foci of pigmented macrophages, focal necrosis and
focal angiectasis in females in the 320 ppm group (see table 6). The sponsor has

‘6
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[Fenoxycarb] 80-Week Chronic/Onco Study - mouse(83-1,2b)

reevaluated slides from the control and high dose groups as well as previously unexamined
livers from the low and mid dose groups. In this new evaluation (see table 7) the
pathologist has replaced the term "angiectasis" with "erythrocytes in the hepatocytes" since
"a characteristic feature of this finding is the presence of intra-cytoplasmic erythrocytes
within hepatocytes adjacent to blood-filled areas. In addition, the term minor perivascular
lymphocytic infiltrates has been included in "foci of inflammation”. The author concluded
that there were no notable differences in liver lesions among males in the control and
treated groups. However, there was a slightly higher incidence of pigmented macrophages
in the liver of females in the 320 ppm group (5/49; 10 %) compared to ‘controls 0).
However, the increase is not substantial and is probably of no biological significance. It
was noted that there was an increase in relative liver weights in males in the 420 ppm
group (4.7, 7.5, 5.2 and 6.3, control to high dose). However, this increase was slight and

is probably of no biological significance. There was not a well defined dose-response

relationship.

TABLE 6 Selected Liver Lesions in Female Mice (%)}

Localized perivascular lymphocytic infiltration 2/49 (4) 0/8 0/7 5149 (10)
Foci of pigmented macrophages 0/48 0/8 1/7 (14) | 6/49 (12)
Focal necrosis 2/49 (4) 0/8 o7 5/50 (25)
Focal angiectasis L 7/49 (14) 0/8 0/8 15/50 (30)

table from original DER

TABLE 7 Selected Liver Lesions in Female Mice (%)

LESION
(no. examined)

"Foci of inflammation

Foci of pigmented macrophages 0 0 5*
Foci of necrosis 1 5
Foci of erythrocytes in hepatocytes 13 13 20 14

table from table 4 vol 12 of new submission
*p<0.05



[Fenoxycarb] 80-Week Chronic/Onco Study - mouse(83-1,2b)

B. OTHER ISSUES NOT ADEQUATELY ADDRESSED IN THE ORIGINAL DER

Dosing was not adequate for males or for females due to the absence of adequate toxicity
to assess carcinogenic potential. Effects on the livers were not considered to be significant.
In a previous 90-day study with mice, the LEL was 300 mg/kg/day in males and females
based on increased liver weight ‘accompanied by fatty changes, glycogen depletion and
increased multinucleated hepatocytes. The NOEL was 100 mg/kg/day. Although there was
an increase in the mid dose females of erythrocytes in hepatocytes this was not apparent at
the high dose and was not statistically significant. In addition, this lesion would not be
adequate evidence of toxicity. In the Sponsor’s Peer Review document it was concluded that
*...Most pathologists consider the change to probably represent an unexplained tissue artifact
and to be of no biological significance." This argument appears reasonable for this chemical.

C. DEFICIENCIES AND NEW ISSUES RAISED IN THE REVISED REPORT

1. It should be noted that T Skripsky and J Stevens, in the Toxicological Evaluation of
Fenoxycarb, disagree with the Sponsor’s Peer Review of the liver and indicate that the NOEL
is 4 mg/kg/day (low dose) based on liver effects and the LEL is 15 mg/kg/day (mid dose).
These conclusions do not appear to be reasonable in light of the evidence presented above.

IV Although the registrant has responded to the major concerns expressed in the original DER,
this study is still classified as core-supplementary for both cancer (females for sure) and
chronic toxicity. The classification is based primarily on the lack of adequate toxicity (males
and females) to test for carcinogenic potential. In addition there are numerous errors and it
is difficult to sort out the numerous readings. Since a chronic mouse toxicity study is not
required this is not a data gap.ﬂowever, the oncogenicity issue and dose selection issue will
be presented to the HED Cancer Peer Review Committee. The Committee will determine
whether the males have to be tested at higher doses since there appears to be evidence of
carcinogenicity.

B . - - - . - Fgswn,* S .~
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‘DATA EVALUATION REPORT

. Study Type: Guideline Series 83-5 . TOX Chem. No.: 652C

Combined Chronic Toxicity/ . MRID No.: 40376902

Oncogenicity Studies - Mice 40972701

Test Material: .FenoxYCarbh“

- Synonyms: 1Ethyl[2-(pdphenoxyphenoxy)ethylicatbamate; RO*137'
K . 7 5223/000; N-[2-(p~phenoxyphenoxy)ethyl]cardamic acid;
' : BW data ACR 5023 o ~ ‘
Scudy No.: Research Report JNo. 8-104'819/Invefesk Research

S international Report Wo. 3390/IRI Projec: :lo. 430624

Sponsor: liaag Agrochemicals ‘
Research and Development
HLR Sciences, Inc.
Vero Beach, FL 32961

- Testing Facility: Inveresk Research International
' Musselburg, Scotland

‘Title of Report: 80 Week Carcinogenjicity/Toxicity Staody in Hice.

'Auchofs:~_D.J.»Everett, K.A.'Scott, P. Hudson, and F. Macnauznton

Report Issued:. March 1987 .

-Conclusions:

Chronic Toxicity.- NOEL/LEL - could not be deterained because
‘ - o a target organ, the livesr, was not
examined in all animals in the
"~ 'lower dose groups. '

! Males in the high dose {420 ppa)group
-~ ' . exhibited an increase in the absolute and
' relative liver weight.- Femalas in t=xe
high dose (320 ppm)group had Iiver changes.
including localized perivascular lympheocytic

infiltration, foci of pigmented macrophages,

focal necrosis and focal angiectasis.
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 Carcinogen1c1ty

There Wwas a dose-related i1ncrease 1n alveolarc/broncniaiar
"adenomas .and carcinomas,'and dardarian gland adznomas 1n males.
. (Tne L1nérease 1n tumor sites «1ll receive Zurther examination oy
 HED's Pz2er Review Committa=2.)

Supplea=zntarcy (a tarjet
organ, tne liver was . not .
2xamin=d i1n all animals in
the lcocwer dose groups)

Classitication: Chroni¢ Toxiclrty:

Carcinogenlcxty: ClassiZication is'pendiﬂg.
- N the outcome of the Peer
. ' Review Committee MecT-~

A
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~
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Materials:

)l.

2.

Study Design:

Test Compound - RO 13-3223/000; Description: a wnite

oW

powder; Batch No. 83; Purity: aot reported; Concamxnanta.
not reported. i :

Test Animals - Specles: mouuse; Strain: CO-1; Aje: not

repurted; Weijht: males - 22 td 31 g, females - 16 to 26
g; Source: Charles Rivear (U K.) Limited, Manston,
Eagland. :

l.

Animal Assignments - Animals we2re randomly assigned .to
‘tne tollowing test groups '

Chronic Toxicity Study

Sacrifice -
Dose in Diect 26 Week* 52 Week** 58 Weex=®**
Test Group . (ppm) Male Female Male Female Male Female
Control (T) - 0 10 10 10 10 10 12
.Low (T) Male 30, Female 20 19 10 . 10 10 - -—
vad (T) Male 110, Femaiz 80 10 10 19 - 10 - -

High (T) Male 420, Female 320 10 100 - 10 10 10 12

*Bleed but No necropsy.’
*23leed and. necropsy.

‘»"'aleed ana necropsy after a 6-week recovery gerlod

Carcznogen1c1ty Study

Sacrifice

. .Dose in Diet 80 Weeks
Test Group' ' : (ppm) o Male Female
Control (C) ' -0 50 - - 50
' Low . (C}) Male 30, Femaie 20 SO . 50
- Mid (C) - -Male 110, Pemale 80 50 .oz =TS0 o
, Hign {C). - ’MaLe 420 Female 320 ‘ 50 _O-* 50

On recelpt of the anxmals, 10 males and 10 Eemales were

" provided a clinical examination, necropsy, hlstopatnolo-

Jical examxnatxon of '‘major organs and evaluation of"

_pacterial and parasjtic status. Mild acute’ bronchxolxcxsl-

was noted, therefore, an. additional 10 mice/sex were .

~sacrificed and examined. It was concluded tnat the ‘healtn

status of the mice was accep;aole. ‘The remaining mice

were housed in a barrier maintained room at a temperature
of 21 + 2 °C and a target relative humidity of S0 percent
‘with 12 to 15 air changes pPr nour. A l2-nhour on/l2-hour’’
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otf light cycle w~as naintained. Tae aice w~2r2 housed
singly in suspenaed, polypropylene cag=s with staiales
steel grid tops. St=rillzed wnitz w#ocld snavings wers? JSeﬁ
as bedding material. Food (5.D.S. Ground Malntenance
Diet Mo. 1) and water were availaole ac lxbxtum.

- Replacement animals were'Lntroduced griuc to the end of 4 .
weeks dosing as rsgquilred. '

2. Diet Preparation - A 2000 ppm premix was pcepared dy
mixing tne test material w1nn the untreated diet. The
formulated diets were then prepared by mixing the premix
with the untreated diet for 20 min. Frash diets were
 prepared we2kly up to weex 14 and then were prepared -
every 2 weeks. Analysis of the test diets was :
periodically conducted over a 73 week perlod, however,
the methods were not descrxbed.'

Results - During cne first week tne test diets varxed
considerably (up to 26.5%) from targeced concentratlons.
Tnereaftaer, the test diets generally varied less than 10
percent from the targeted concentrations. The
nomogenexty of the test diets was good.

3. Statistics - Data obtained at Lntervals were analyzed fcr
homogeneity of variance using the "F-max® test. When
group ‘variances appeared to be homoyeneous a parametric
ANOVA was used and pairwise comparisons made via a
Student t-test. Tumor and hlstcpatnologlcal l2sion
-incidence were analyzed using chi-squared-and Fishets

_Exa~t Probability test. A trend analysis was conducted
on male histopathology data. The parameters analyzed
were total lifetime. incidences of lung and Harderian
gland tumors. The level of SLinf cance was p <O 05.

‘4.‘,Qua11tx Assurance examinations were conducted at 25 .
intervals between January 31, 1984 and August 14, 1985.
‘ The sta:emenc ‘was :lQHEd on Aprxl 15, 1987 by D. Wacson.

. C.. Me:nods and Results : L : ’ : _‘ . -

- ~«—5— _-r-. = 'z"* ‘"—-w—‘ s - R ,~’ "'~

1w Obsetvacxons - The Erequency of . observacxon of che mice
- For clinical sxgns of - toxxcxty and mornalxcy was not
stated. . L

. ;)'_ Results - It was staced that ‘there -tere no cllnlcal sxgns
RUEE of toxicity (data were not presented) o' Survival was )
B comparable among tne control. and treaced anlmals.'

,




- Lpromiec Toxicity Study -~ v- - =° - -

Survival data for Week 33 Lf cne Carciaoyznicity stuly LS
provided below: : ‘

%o. of Survivors at Week 8§0

Test Group Males Females
Control (C) ' 12/50 41750
Low () ' - 16/50 ' 7 - 39/50
Mic (Q) , +3/50 , ‘ ' 43/50
Hign: (C) . 39/50 o o 43/50

Body Welght - Individual animal- body wexgnc was :
decermined 1 week prior tTo initiation of the study, atw

wee<ly lntervals thereattar for 14 weexks. and then at 2-
weex Lntervals untcil termlnatlon.

- Results - Body weight anc body. aexgnt gaxds were comparable.

among the control and treated groups in the carcxnogenxcxtj
anc :ne cnronic coxlcxty studies.

Food Consumptxon and Compound Intake ~ Individual animal
food consumption was determined over L week prior to
dosing and at. weekly 1nt=2rvals thereatter for ‘14 weeks
anc tnen over 2-week per:dods tnereattec.

Results - Food consumpticn was comparable .among the'
contrul and treated jroups in the carcinogenicity ana
chronlc toxicity studies. Mean compound Lntake 15
provided 1in tne following table: - - 1 .

Mean Compound Intake (mg/xg/daz)

Carcinogenicity Study

Males - t . Females

DU (€] Wid (O Hign (O] _Low (C)  Mid (§) High 1CT.

(30 ppm) (110 ppm) (420 opm) . (.20 ppnﬁ;'(BO Spmr.'(320_ppm)-'

5.3 19.3 73.9 . 4.4 16.9 - 72.2

‘Males . L Females .

T = A

Blood samples were caken from 10 mzce/sex prior to’ dosxng
and from 10 mlce/sex from each chronic toxxcxty group at
‘Week 26 and 52. ‘Samples were taken from 10 mice/sex/group

m md (D Hign (1) _Low (T) . #id (T)  High (1)

(30 pom) - (110 ppm) (420 ppm) (20 ppm). “(au ppm). (320'ppmf

PR




at necropsy. durin; We=x 39 tor Jdetermlnatisa of al<aline
phosphatase.  Blood samples were also taxkan from 10
mice/sex/group :n the carcinogenliclty sStidy at Weex 3890.
Saaples were obtained via the orbital sinus unuer ligne
"anesthesia | week prior to death anc from tae yena cava
at necropsy. Tne CHECKED (X) parametzrs W#ere deta2rmined:

a. ‘Hematblogx’7

X X ’ ‘ :
1X| Hematocrit (HCT) .. ,7] Total plasma protein-{TP)
1X| demoglobin (HGB) - X| Leukocyte differential count
1 X] Leukocyte count (wBC) " :X] Mean corpuscular HGB (MCH)
iX| Erycnrocyte count (QBC) - .X| Mean corpuscular HGB conc. [MCHC)
1X} Platelet count :X| Mean corpuscular Julume {(MCV)
o Brythrocyte morpnologj .+ | Clotting time .
A . .X| Reticuloéyte count .
After 52 and 78 weeks, blood was taken by tailsnip
. from each animal and a.blood smear prepared. A leuko-
cyte differential count was conaacted °n all high
dose and control animals.
- Results - Animals in the treated groups compa~ed
tavorabl\ thn the controls.
‘p. Clinical Chemistry
X . T - Coe Lo X i
Electrolytes : . ! . Other
X! Calcium = . - ' v . -~ . X} Albunin
~;X| Chloride - e ST i~ | Blowd creatinine
¢ | Magnesium ‘ :X| Blood urea nitrogen
{ | Phosphorus , . ] | Cholesterol
+X| Potassium = - o i |. Globulins
i X| Sodium . ’ -7 X} Glucose
- Enzymes iX] Total bilirub:in
'X| Alkaline phosphacase ' iX] Total protein
S

Trlglycerldes

SR . o
ﬁL Creatinine pncsphokxnase _ - - Tr.yroxiae =(T,) Sy k

|

Lactic acid denhydrogenase. (LDH) U Trxxodotnyroéxne (T,)
Serum alanine amlnotzansferase (SGPT) | Albumin/Globulin rafio
‘Serum aspartate aminotransferase, (SGOT) S ’ o
Gamma glutamylttansferase

A?\K

|
|
A
|
| nollnesterase
4
X}
S
X
l

I
.
x
4

'Results~e At 26 weeks, SGOT was elevatad in males in

the nxgh¥dose group. Alkaline -phosphatase was increased:
in 4ll maleé treated groups and showed a dose-response
relationship; however, statistical significance was

not attained. At 52 weeks, alkaline pnosphatase was

-6~ 20




increased in males ia the hi;a-3082 3rocp. At 37
weeks, _DH was increcased in males in the high dose
group (see the tcable Selow). Thae -increase .ia SGCT i
ualea ia the hign-dose Jroup at. 26 'weeks is cofasider
td> be of no oxologlca; significance Decause incredses
were not observed at 52 and 30 weeks and there ware
" no aistoslejicai changes in the liver. Alkaline snos-
ghatase was similarly increased in the mals hxg“-uoae )
group ac 52 weekS but not at 30 seexs.., This increas
is also considered to be within normal variatior. .
- -~ The increase in LBH-at 30 weexs in males in-the aigh--
-dose group was not preceded by changes ‘at 26 and .-
52 weeks. .No liver or heart pathology was noted in
males. The variability in LDH was high as exempli-
fied by the difference between LDH values in coaczrol
and nigh~dose females in Week 80: 508 (controls),
387 {nign-dose). Therefore, the increases in LDH is
‘probably a spocadxc event. Lo :

®

Selected Group Meah Clinical Caemistry Data

Dose.Groug
. Control (T)  Low (T) Mid (T) digh (T)
® £ & : % F & f
4 Week 26
SGOT (IU/L) 63 91 . 76 - 100 77 - i32%* 90 103
SGPT (IU/l) 37 41 . 46 42 45 66 43 a3
Lod (1U/1) - sSL1 514 © 471 - 649 469 856 525 534
Alk. Phos.’ 98 131 ~ 126 145 138 132 172 116
©(1u/l) - - ST
Control (T) ‘Low (T) © Mid (T) - ngh (< )
%« £ M E % . F R
- Week 32 -
SGOT (IU/1) 81 86 61 8l - 62 73 .74 . .8l ..
SGPT (IU/L) 'S9 49 . 45 35 - 43 31 43 40
CLDH-(IU/1}= - 485 - 428 - 448z 435 - 4110,.338. ..504_.:-356." - .. -
‘Alk. Phosi 108 151 106~ 14l 132 167 ©178% 187,

i
TR

*SLgnlf.cantly difZerent from. controls at p < 0.,05.
**Slgnlflcantlj different from controls at p,< 0.01.

T L Lt 4




Selected Group Mean Clinical Chemistry Data (cont'd)

- Dose Group
Control (C) - Low (C) Mid (C) . Hign (C)
. £ ® £ 8 f % F
Weexweb )
. : s C ’ R T oo
SGOT (1Y/l) 80 9L 88 76 73 . 1000 94 " 76
SGPT (Ly/Ei- 48 49" - 47— 32 . 29 50 _ 56 33 -
Lod 1U/l) . 492 508 552 . 403 - 516 656 699* 367 ’

Alk. Pnos. 137 131 102 115 166 - 150 145 126
(IU/l) ‘ - T o ’ . ' .

*Szgnlhlcantly dxﬁtecenc Erom con:rols ac p < 0.05.
s, Urxnalzsxs - Data were obtained from the same animals
" tnat were bYled during the pretrial week, Weeks 26, S1,
and 80. Tne CHECKED (X) parameters were determined.

- X » X
iX| Appearance  jX| Glucose
[X| Volume .~ e - |X| Ketones.
1X] Specific gravity . |X| Bilirubin
{x] pH . [X| Blood
{X] Sediment (mxcroscoplc) 1 | Nitrate
1X|" Protein- R L ]X] Urobilinogen
: co ; o R R Reducxng subs:ances

Results - The resulca oE the urxnalysxs were
,uncemar<able.

6. Sacrlflce and Pathology - At 52 weeks. 10 anxmals/sex/
group in the chronic toxicity atudy were sacriticed. Ten
animals/sex 1in‘the control and high (T) dose group were

" sacrificed and: necropsied at 58 weeks. At 80 weeks,‘:all .
the .animals were sacrificed and necropsied. The CHECKED

FR)zeissues ‘were coll@g§adw£0r_hxstépatncloglcak-examxna-
tion. * The (XX) organs in addition were wexgned for 10 .

) mxce/gtoup, -except for ‘the 58-week recovery 'group in’
which only the livers aere weighed. Histological -
examination was conducted on all control and high-dose
animals 2nd all premature.decedents. Lungs, Harderian
glands and. kldneys were examxned from the low- and mld-
dose males. ‘ o
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X ~ X

Digestive system ‘Cardiovasc./ﬂemat. ‘“Xeurologic

X, Tongue : H | e
X.3alivary glands® | XX|

1
X|Esophagus* | -X|Bone marrow: ; X,:oxnal cord (3 leveis;*
- X|Stomach - | X|{Lymph nodes ; K|=1tu1tary
X |Ducdenum* - X{Spleen o Zyes (optic n.)
X|Jejunum \ X | Thymus P Glandular
Xilleum ' Urogenital . :XXiAdrenals. .
X|Cecum®* . o | XX|Kidneys ‘ ] - |Lacrimal gland
-X|Coion | XlUrinary bladder | X|¥ammary gland
X |Rectum* | XX |{Testes ' | X|Parathyroids
XX |Liver L Y Epididymides i X|Thyroids
. X|Gallbladder - X|Prostate ‘ Other
"X|Pancreas®*’ ‘ X|Seminal vesicle* | X|done
Respiratory’ X|Ovaries | X|Skeletal muscle*
| {Trachea | X|Uterus i X|Skin
| X|Lung : | X]All gross lesions
' : ! and masses
| X|Hdarderian gland*

*Tissues were not examine
groups. . :

é, Organ We;ghts - At the interim (52 weeks) and

X

Aorta : iXX;3rain
Heart AiPeripheral nerve*

d in animals from ;he chronic toxicity

. terminal (80

relative weights of the of males in the high-dose
‘group were increased. At the 52-week sacrifice;

absolute weig
the control,
‘respectively.’
5.4, and 5.9

. groups, respectlvely. At terminal sacrifice, liver .
weights in males were 2.38, 2.46, 2.27, and 2.44 g in

the control,
tlvely.- The

6.3 in the control, low-, wmid=-, and hxgh—dose groups,

ﬁ%éa5H,‘ﬁ%aAr@spect1vely.

. observed in the. :ecovery group.. (It was noted that .

the relatxve

low-dose group was anorrectly antered as 2 94. The
.correct entry is O 94 )

'b. Gross Patholqu It was stated that there were no E g
treatment-related f£indings.. The data should have - - '~
been summarized for each test group to shows:

weeks) sacrifices, the absolute and

hts were 2.07, 2.19, 2. 27, and 2.44 g in

low-, mid~-, and high-dose male groups,
The relative weights were 5.2, 5.4,

in the control, low-, mid-=, and high-dose

low=-, mid-, and hxgh-dose groups, respec-
relative weights were 4.7, 5.7, 5.2, and

‘No ‘effécts on-organ weightsFyere~- = =F %5 S

wexght'of the testes of males in the

~1) .The types of lesion observed.

2) The number of an;ma;s showing‘the lesion.’
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3J) The per;entdge or anxﬁala 1n each gcouo
displaying -each cwge of lesion.

"(This prgblem is considersd to de a @inoc detxuxen»y )

e chroSéopic»Pathologx

1) Non-neoplaacxu - Tnere appears to be adverse
. ettects observed 1n tne liver of tne females in
o tne nxgh-dose groups. The incidence_of these
‘ lesioans -are prov1ded 1n tne table below-

Selected leer LeSIOnS i1n Female Mice

Dose (ppm)
Lesion - , .0 C 20 20 320
Localized ‘perivascular 2/49(4%) 0/8 0/7 ' 5/49(10%)
lympnocytic infil- :

cracion ’

Focl of pigmented - . 0/49 0/8 1/7(14%) 6/49(12%) i

macrophages , o ‘

Focal necrosis  2/49(4%)  0/8  0/7 . 5/50(25%)
"Focal angiectasis f7/49(14%) ’,0/3 0/8 15/50(30%)

~In addition, tnere was an anreased 1nc1dence of
dilation of Bowman's capsules in treated males.
The incidence was 1/50,:11/49, 6/50, and 9/49 in
.the control, low=; mid-, and high-dose groups,
_respectively. It was indicated that the lesion
-may represent an early stage of nephropathy wWhich
is an age related degeneratxve change in-tne :
.Kldneys of mxce.

V“
i
i
(3]
S

Neoplastxc - On zhe £1r st axan&nag@gm;gf ene” slxues
. S . it was ‘determined that there was an increased
.+ ~.» . . .incidence of'alveolar/bronchiolar tumors in treated
: ‘ : 'male mice. The incidence is shown in the taole
belovw. In Table $#2 (attached), the incidence in
_mice accordzng to :ne sevetlty of tne lesion, is
-.provided. . :
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Alveolar/Brzoachiolar Tumors 1n M:ice

- Males
Dose (ppm)
Lesxon'  j g 30 ) 11 42
Alveolar/proncalolar - _ .
- Adenoma only . 5/50Q(1a%) 7/50(14%) 7/30(143) 13/53(26%) _
= Carcinoma only 2/50(3%)  5/50(10%) 6/350(12%) 7/53(14%)
- -Adenoma associated 0/50 1750 (2%) 1/50(2%) ° 9/50

Wwith carcinoma ,
Lung tumor bearing 7/50(14%) 13/50.26%) 14/50(28%) 20/50(40%)

animals
'Females
Dose (ppm)
Lesion . : ,. g 20 gg' - 320
Alvéolat/bronchlolar ‘ ' -
- Adenoma only , 8/49(16%) 0/10 0/7 5750(10%)
- Carcinpma 1/49(2%) 0/10. O/7  2/50(4%)
Lung tumor bearing  9/49(18%) /10 - QO/7 7/50(14%)
animals - o ,
The data on males demdns;tatéd a s:atistxéally
significant trend with increéasing Zose -
{p < 0.01l). Tne sponsor decided t> have these
results verif:2d by an "outside expert®, Dr.
F.J.C. Roe. 3His findings are presentecd below:
' Incidence of Lung Tumors in Malest
| Dose Level {(ppm)
Lesion . 0 - 3¢ 1no 420
No. wich Fiung rumor™ = 11/50722%) —16/50(32%) 18/50(36%)  25/50(50%)
No. with "malignant- - 2/50(4%) 6/50(12%) 6/50(12%) .- 7/50(14%)
tumor® B - e — ' oot o S
lo. with > 1 tumor 2/50{4%)  1/50(2%)  4/50(8%) - 7/50(l4%)-

No. with tumor > 3 mm, . 2/50(4%)  4/50(8%) - 2/50(4%)  6/50(12%)

B g T
t B¢

Includes first .ana second set of slides.

{The incidence of alveolar/bronchiolar tumors in
rats at IRI was reported to range from 15 to




s WRREERE Rt . - .

AR lacrease 10 Lhe lacilencs2 22 adenouma oFfF =he
Hardzarian ,1a3d was ooserved LO treared males.
The. slides wuce fead telc=. Toe flrst reading
~as pectormed Ly IRL; zne seccnd reading was-
secformed Dy F.J.C. Roe.

Incidence of Harderian G.and Tumors in Male Mice

Dose . pom) ‘ : " ' .
Lesion 0 o ume a0
| 3 , First Readlng*
dar*arxan gland Tumor - ;/50(2%5 ,3/50(16%) 5/50(10%) -3/53{1l6s,
. Second Readiné' | ‘
Hérier}an Jland zumor 7/50(14%) 12/50(20%) 7/50@14%) | 23/50(285%;

Data from Table 33'*

HarZarlian gland

= Adenuma - C2/50(4%) T/50(14%) 5/50(10%) 10/747( 21 s

- Adenoma (serzal 5/50(10%) 2/539(4%) - 1/50(2%) . 3/47(6%)
sections) . o :

- aAdenocarsincnas’ - 3/50 /500 (2%) 1/50 (2%) /47

*Data extracted Zrom poay of the repcrss 3. 27.

**Data extracted from Tapie 33, p. 92.

1T 15 clear a discrepancy 2x1sts with respect t>
zne aumbec¢ of animakis s2xaminec in the high-dose
jroup which requires an explanation from the
sponsor.: (It is believed that Table 33 reflects
tae results of the seccnd 'ead*ng )
;D,;-Q‘scussion'. : '—’& R /".a;‘

- B -Zr
4

L e E T i — P

Tne study consxsted of a carcxnogenlcmty s:udy oE 80 weeks in
duration utilizing three dosage levels (males: 30, 110, and 423.
ppm; females: 20, 80, and 320 ppm) ané a cnronic toxxcxty study
of 52 weeks plus a 6-week recovery phase £or a control and a hizn-
dose gtoup. There were no clinical sizns of toxicity ‘reported
and morta.ity was similar for control and treated animals. Test »
material 1atake Zor the low=-, mid-, anc high-dose groups was 5. 3._
19.3, and 73.9 mg/kg/day for males and 4.4, 16.9, and 72,2
mg/kg/day for females in the carcxnogen1c1ty study.' In the chronic:
toxicity study, test material intake £or tne lLow-, mid-, and hign-
dose groups was 5.0,  21.7, and 8l1.8 mg,/xg/cday Zor mabes and 4.8,

. 18.2, and 7.6 mg/kg/day Eor females. Treatment did ndt affec:

-12-




tie Aematology parametars that wWerz measured. Several ch=z ajes
occarred i1n the values for clinica.l cnemistry parametei s;

nowever, taere appeared Lo D2 no r2iationsnlp ~1lth treatIent.

The resulcs of tne urinalysis w~ere Jnremarkaole. At tne interin
{26=-weex) and terminal (52-weex) sacritice 1n the chronic LoxXicigy
stuzy, tne apsolute and relative weilgnts of ctne liver werz :
lngr=zased 1n males 1n tae nxg1- 0se group. NO tredtient Z=2lated
changes were reported for the 3ross necropsy examination at 26,

52, or 80 w~eeks. On histolog: cal £xaminatlion, th2re was® 2n 1ncraase
incidence of various liver lesivns 1n female mice 1in the 71ign-

dose group over an Bu-week period. The lesions included localized

perivascuiar lympnocytic infiltratzon, foci of pigmented =macropnages, -

focal necrosis and focal anglectas:is. There was an increased
tncidence of alveolar/bronchiolar adenomas in male mice waan
compared To controls. The inc:idences exceeded thosg found 1in
nzanJrlca; controls at the laporatory conducting the stucy.

Inere also appeared to be a dese-rszlated increase in alveolar/
broncnlola* carcinomas. The numoer of males with multiples lung
tumces alsdo was 1ncreased 1n the mzd- and high-dose grougs. ‘The
incidence of Harderian Gland tumors were variable but apg=ared to .
pe sligntiy increased in males 1a the high-dose group. (Tae
sponsor snould 1) submit historical control data depicting the
1ncicence ot Harderian Jland tumors and 2) verity the numser of
aninals with lung tissues that were histoldgically examirad .in tae
.male nigh-3o0se group. ' ; :

It 1s not apparent that a %*D ~as admxnlscered. No :
discussion on dose selection was provided. - In an earlxer ao-dav.
study 1n z1ce (4#B-104 709, 9/5/33), the NOEL was determined to ce
100 mg/kg/2ay and tne LEL was 300 =g/kg/day based on incraased
liver welgnt and liver pathology (:.e. fatty changes, glyzogen
deplecxon and xncreased multxnucleated hepatocytes).

The iacrease 1n alveolar/srancniolar adenomas and car-znomaaﬁ
and Harderian gland adenomas will =e examined Eurtner by 48 D s
Peer Revx»w Comml.cee. .

' Neltner a NOEL or LEL cou d be’ determxned because  a barget
organ, the liver, was examined 1in all control and hxgn-dc=e
animals, but was no: examlned in-all anlmals at. Lower dose
levels. : s. « < LA

Atcachmentc

-13-
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Table 2: Igentity of male mice with primacy
lung tumors as s2en 1in tne orzginal
set of sections

Group I  Group 2 Grocp. 3 Group 4

Lung tumors

wWorst yrade = ¢ 66 127 . 153
99 ‘
wWorst grade = 3 10 54 : L3 _ 154
: : 28 57 129 157
62 132 187.
68 - 134 . 195
- 148 - - -196
‘ 200
Worst grade = 2 5 52 L16 152
14 92 - 160"
172
Wworst Jrade = 1l 8 67 192 151
o o , : 20 7r .. 119 164
o . 41 78 . ... 141~ 167
88 . lL42 - 175
94 1440 176
) S TR & i A
179
136
189
- 193
- 28



Carcinogenicity Peer Review of Fenoxycarb

Attachment. 3. DER-of the Rat 2-Year Chronlc/Carc:Lnogenzc:Lty
, study (With Upgrade)
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[Fenoxycarb] ' - , } . 2-yr Chronic/onco Study (83-5)
EPA Reviewer: Marion Copley, D.V.M. S L2y , Date ;/_9/?
Review Section 4, Toxicology Branch 1 (7509C) ‘

EPA Secondary Reviewer: William Greear, M.Ph. o M&& Date IZZz(/ﬁg

Review Section 4, Toxicology Branch 1 (7509C)

‘SUPPLEMENTAL DATA EVALUATION RECORD
(Original DER DOC. # 008101)
STUDY TYPE Two-year Chromc/onco Rat (83-5)

TOX, QHEM= NO.: 652C ,Q, QQ 125301
,‘ DP Bar Q@g; D179471 D188212 D179484

MRID NQ_= 1) 42343803 2) 42343804 3) 42343805 4) 42364101 (onglnal MRID 40376901)

TEST MATERIAL Fenoxycarb
' SYNONYMS: Ro 13-5223/000; CGA-114597 techmcal
STUDY NLJMBER(S)' 5191-161/ 123R (ongmal study.number 5191-161/ 123)

S_Qm Maag Agrochemlcals/Research and Development/HLR Scxences, Inc Vero Beach
Fla. (original sponsor), Clba-Gexgy (current reglstrant) ‘ : e

: QTINQ FAQILITY Hazleton Laboratones Europe, North Yorkshlre, England

TITLE OF REPORT: 1) Ro 13—5223/000 104-week oral - (dietary administration) .
carcinogenicity and toxicity study in the rat with a 52-week interim kill: 104-week report
~ replaces study # 5191-191/[1']23 MRID 40376901; 2) Re-examination of the pltultary_
gland, thyroid gland and liver from male rats, a supplement to a chronic toxicity study in rats’

. original HLE project no. 5191-191/123 EPA MRID number 40376901; 3) Historical control
_data from 18 studies conducted at Hazleton Laboratories Europe_ with animal termination
- . dates. between 1983-1988 - thyrmd and pxtmta:y tumor data; 4) Toxicological evaluation of
' Fenoxycarb (CGA-114597 technical): Emphasns on the re-exammauon of chromc rodent and

two-generatlon reproducuon studies. ; : :

_L[I_HQ_(S) 1) M. J Goodyer, 2) J Hardlsty, 3) J.T. Stevens 4) T Sknpsky andJ Stevens (main . |
study - M. Goodyer) '

REPQRT ISSUED: 1) March 1992; 2) No»&. 21, 1991; 3) not dated; 4) June 17, 1992(origina1

v Orlglnal study number was 1ncorrect1y noted in thls tltle,

should be 123 not 23

0,
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[Fenoxycarb] 2-yr Chronic/onco Study (83-5)

study report date: November 1986

EXECUTIVE SUMMARY:

Chronic/onco feeding study - rat: Fenoxycarb was administered in the diet to 50 male and
50 female Crl:CD(SD)Br Sprague-Dawley derived rats at dose levels of 0, 200, 600 or
1800 ppm (approximate dose males - 0, 8.1, 24.7, 74.4 mg/kg/day; females - 0, 10.9,
33.1, 100.4 mg/kg/day) for 104 weeks In addmon 10/sex/group were sacrificed at 52
weeks. :

Systemic toxicity observed at 600 and 1800 ppm included non-neoplastic liver histopathology
in males (including centrilobular hypertrophy, focal necrosis(1/50 controls;14/50 mid and
high doses), focal fibrosis (4/50 - controls, 15/50 - 600 ppm, 19/50 - 1800 ppm), focal cystic
degeneration (13/50 - controls, 25/50 - 600 ppm, 32/50 - 1800 ppm), basophilic foci and
pigmented macrophages) and increased liver enzymes including SGOT (100-150%), SGPT
(>150%) and alkaline phosphatase (50-100%). In females there was centrilobular
hypertrophy at 1800 ppm. At 1800 ppm in males and female, there was only a moderate
increase in liver weight with a questionable increase at 600 ppm. The systemic LEL of 600
ppm is based on liver toxicity in males. The NOEL is 200 ppm.

There was no evidence of carcinogenic potential. Dosing was adequate in males based on
treatment related hepatic necrosis and fibrosis at 1800 ppm. The evidence in females is less
strong, however signs including slight increases in liver enzymes and liver weight indicate
that, while less sensitive than males, higher doses would result in similar toxicity as observed
in males.

Classification: =~ Core-minimum, This study satisfies the guideline requirement for a
chronic/onco feeding study (83-5) in rats.

Special Review Criteria (40 CFR 154.7) None

ISSUES

The original study submission was given the core classification of supplementary due to the
following deficiencies:

1) Lack of statistical analysis for many parameters ie. body weight, food consumptmn
hematology, histopathology.

2) Lack of SGOT, SGPT and alkaline phosphatase for rats in the 200 ppm and 600 ppm



[Fenoxycarb] 2-yr Chronic/onco Study (83-5)

groups at 25, 51, and 78 weeks even though there were positive results at 1800 ppm.

3) No tissue accountability tables, therefore would not tell the actual number of tissues
examined for each organ. This made it impossible to determine the actual percent incidence
. of lesions within groups of animals.

4) Individual pathology sheets did not have date of death for all rats.

5) There was no time-weighted average of daily compouné intake: - -

6) Historical control data for pituitary tumors.

7) In addition to the above, it was also requested (in a separate memorandum to RD) that
the sponsor: a) reexamine the pituitary slides since the incidence of pituitary carcinomas was
unusually high; b) provide the criteria used in classifying pituitary proliferative lesions.
The above deficiencies as well as clarification of other areas of the original DER will be

discussed in this supplemental DER.

II. RESULTS AND DISCUSSION
A. ISSUES RELATED TO THE DEFICIENCIES IN THE ORIGINAL REPORT
1. Statistical analysis was included in the replacement report and appeared adequate.

2. The lack of certain clinical chemistries and intermediate time points was not addressed,
however this alone would not result in downgrading the study to supplementary.

3. Tissue accountability tables were presented in report tables 8.8-8.12 (pp 117-126) of the
rev1sed study report and appeared adequate

& . _ E - L
= = S L md Bl TR

4 Date of death for all rats was presented in a table in Appendix 1 (p 132) of the revised
report.

uqu
|n

5. The time-wéighted average for compound intake is presented in table 1 below.



[Fenoxycarb] ' 2-yr Chronic/onco Study (83-5)

TABLE 1 Time-weighted average of compound intake (mg/kg/day)
DOSE (ppm)

FEMALES

200 8.1 10.9
600 24.7 33.1
1800 74.4 100.4

Table extracted from table 3.2 of the revised study report.

6. Hfstorical control data was provided for thyroid and pituitary tumors. However since the
concerns raised in the original DER have been satisfactorily addressed, the historical control
data will not be discussed in the DER.

7. The registrant had liver and select pituitary and thyroid tissues reexamined by Jerry
Hardisty, a veterinary pathologist at Experimental Pathology Laboratory (EPL).

a) Pituitary - The original pituitary tumor counts for males are in table 2 (denominators
were not available in the original study report). It was noted in the original DER that
although there was no increase in rats bearing pituitary tumors, there was an increase in

pituitary carcinomas. In addition, the incidence of pituitary carcinomas appeared to be
unusually high for the entire study. '

TABLE 2 Pituitary Tumor Counts in Males (from the Original Study Report)
Dose (ppm)

Adenoma

Carcinoma

Combined

%
{Hiq
B
I
i
B
%"1,!
T
i
i
#

Ciba had select slides, as noted below, reexamined (at the request of EPA) and the criteria
used by Dr. Hardisty are attached to this DER. EPL examined all pituitary slides for
males in the control and 1800 ppm groups. In addition pituitaries were also examined
from rats in the 200 and 600 ppm groups for male rats killed in extremis or those with
gross observations. Surrounding brain areas were also examined when there were
pituitary carcinomas.

: 26 ) T R - . - [



[Fenoxycarb] 2-yr Chronic/onco Study (83-5)

"TABLE 3 Pituitary Lesion Counts!' in Males (from reread b4y Dr Hardisty - EPL)

GROUP (ppm)
(No. Examined)

The results of the reexamination of pituitary slides by EPL are presented in table 3. The
original study pathologist agreed that, although many of the tumors were originally
classified as malignant, these would be considered adenomas by current criteria. These
results indicate that there is no increase in pituitary tumors when current criteria are used.
It should be noted that the total pituitary tumor bearing animals is approximately the same
in both evaluations. Although not all tissues in the 200 and 600 ppm groups were

reexamined by EPL, it does not change the conclusion that pituitary tumors are not
increased by treatment with Fenoxycarb.

Focal Hyperplasia, Pars Distalis
Adenoma, Pars Distalis 24 14 17 23
Adenoma, Pars Intermedia 0 0 0 1
Carcinoma, Pars Distalis 1 -0 0 1

! Interim sacrifice are not included in the table. On y 1 adenoma was observed (control).
Data extracted from p 11 of EPL’s report ‘

b) Thyroid - The original DER expressed some concern about a possible increase in C-
cell hyperplasia (14, 0, 4, and 24) and follicular-cysts (1, 1, 1, and 6) in the thyroid in
1800 ppm group males (denominators were not available in the original study report.

Ciba had select slides as noted below reexamined by Dr. Hardisty at EPL. EPL examined

all thyroid slides for males in the control and 1800 ppm groups. In addition, thyroids

were also examined from rats in the 200 and 600 ppm groups for male rats killed in

extremis or-those- with- gross observations. As can be seen in table 4, there is little~
increase in non-neoplastic thyroid changes using current criteria.

ﬁ,
&)

W



[Fenoxycarb] 2-yr Chronic/onco Study (83-5)

TABLE 4 Select Thyroid Histopathologic Changes in Males
Counts' in Males (from reread by Dr. Hardisty - EPL)

GROUP (ppm)
(No. Examined)

C-cell hyperplasia

" Follicular cysts _0 2 0 4 "

! Interim sacnﬁce are not included 1n the table
Data extracted from p 12 and 22 of EPL’s report

“¢. Liver - The original DER expressed concern about a possiblé treatment-related increase
in non-neoplastic pathology in both males and females (table 5) (denommators were not
available in the original study report). :

TABLE 5 Select Liver Lesions (taken from original study report)

FEMALES
200 | 600

Dose (ppm)

Microcystic degeneration

Focal necrosis

Fibrosis

Hypertrophy

Histiocytes
Data taken from the original DER, denominators not available.

il

. el e e - i i b |y

Ciba had all male liver slides from all groups reexamined by Dr. Hardisty at EPL.
According to the pathology report by EPL, livers from all 50 animals per group were
available for reading. There was no treatment related increase in liver neoplasia. Select
non-neoplastic observations are in table 6. There was a treatment related effect in the
liver at 600 and 1800 ppm including centrilobular hypertrophy, focal necrosis, focal
fibrosis, focal cystic degeneration, basophilic foci and pigmented macrophages. Although
there appears to be a slight increase in focal cystic degeneration at 200 ppm as well, this
is the only effect observed at this dose. It is unlikely that this marginal effect is
biologically relevant at 200 ppm .

&)



£30721
[Fenoxycarb] 2-yr Chronic/onco Study (83-5)
TABLE 6 Select Liver Histopathologic Changes in Males

Counts' in Males (from reread by Dr. Hardisty - EPL)
52 WEEK INTERIM KILL

GROUP (ppm) 0 | 200 | 600 | 1800
(No. examined) 10) | 10y | a0y | 0

Centrilobular hepatocellular hypertrophy

Focal necrosis
Focal fibrosis

DEATHS)

II (No. examined) I GO | GO | SO0 | (50)

Centrilobular hepatocellular hypertrophy 0 0 9*x 18**
Focal necrosis 1 3 14* | 14%*
.
Focal fibrosis 4 5 15* | 19%*
. *®
Focal cystic- degeneration 13 20 | 25% | 32%*
Basophilic cell focus 3 1 7 11*
Pigmented macrophages 4 3 9 16**

Data extracted from EPL report, p 14 (statistics taken from talbe .;5 . 13 of Tox. Eval. Rpt.
* p<0.05 (1-tail); ** p<0.01 (1-tail): These statistics were conducted on data with the interim
sacrifiec animals included (N=60)

'B. OTHER ISSUES NOT ADEOUATFLY ADDRESSED IN THE ORIGINAL DER"

1. Liver histopathology in females. Liver slides were not read by EPL. The only effect
noted in the study report as being treatment related in females is hypertrophy (0/50, 0/50,
0/50, 10/49).

2. Liver weight changes were noted as treatment related in males and females in the original
DER but were not supported with data. This increase was only moderate, with the most
severe increase only 32 % over controls in the high dose females. Data are presented in
table 7. There is an increase at both 1 and 2 years at the 1800 ppm and possibly at 600 ppm.



[Fenoxycarb] 2-yr Chronic/onco Study (83-5)

ﬂ SGPT 37 34 41 34 "
lLAlk.Phos. 72 74 9430%) | 104(44%) "

Data extracted form original report table 5, p 73
- *p<0.05; *p<0.01

4. Although the original DER notes anemia in the 1800 ppm females it-appears that this may
be a spurious result since there is no statistical significance, it only occurs at term, and is the
result of extremely low values in two rats, one of which has evidence of other problems.

5. Adequate dose testing in females - There was no evidence of adequate toxicity at the high
dose in the females. Although toxicity was minimal at 1800 ppm there was evidence that the
toxicity profile in females is similar to, but less severe than the males. Repeating this study
in females at higher doses would probably be unwarranted.

C. DEFICIENCIES AND NEW ISSUES RAISED IN THE REVISED REPORT

1. It is unclear why organ weight data is presented differently for males and females in the
revised report. '

2. Relative and absolute organ weight data are not presented for each organ.

3. There were not always references in the text as to which tables had the supporting data
to values and effects described in the results section.

The above deficiencies however, would not result in classifying the study as supplementary.

-« -~ -+ =2 Bl Since the registrant hds responded to the major concerns expressed in the-originaF DER, -~ "~ = -+
this study is now classified as core-minimum for both cancer and chronic toxicity.
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EPL

l EXPERIMENTAL PATHOLOGY LABORATORIES, INC.

L3

Proliferative Lesions of the Pituitary Gland

Focal Hyperplasia

Focal increase in the number of cells of the same type
Poorly delineated and blends with adjacent normal tissue
No compression at borders ,

Vascular pattern usually normal

Arrangement of cells may be slightly altered

Cells.may be normal or hypertrophied

Adenoma.

Well-delineated circumscribed mass of cells

Some compression of adjacent normal tissue

Altered vascular pattern; angiectasis often present
Arrangement of cells is altered

‘Cellular hypertrophy may be present

Cellular atypia and pleomorphism may be present

Carcinoma 7 _ ' -

- Unequivocal invasion of pars nervosa, brain, or other
surrounding tissues

Proliferative 1esionsvin the thyroid gland involved both

follicular cells and C-cells and were classified as either hyperplasia

1

adenoma or carcinoma. The criteria used for the classification of -

'

proliferative lesions in the thyroid glands are those estab]ished'byifhe ;=;‘;;

National Toxicology Program’ and are summarized below: eex I,

P

- E R S s
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Proliferative Lesions of Thyroid Follicular Epithelium - Lo .

Focal Follicular Cell Hyﬁerglasié: 50 :,

- Increased ce]lu]arityA(focal with simple papillary infoldings of
the follicular epithelium) ' ‘
- Cells hypertrophied but generally uniform in morphology

”G?\
\ 3 \
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EXPERIMENTAL PATHOLOGY LABORATORIES, INC.

Follicular Cell Adenoma:

Discrete and well-demarcated mass; generally not encapsulated
Compression of adjacent tissue

Growth pattern that varies from normal (complex papillary or
follicular) ‘

Cells well differentiated but abnormal in size and staining
quality

Cell nuclei abnormal in size and chromatin content (e.g., small
and hyperchromatic or large with prominent nucleoli)

No invasion of capsule, adjacent tissue, or metastases

Follicular Cell Carci;oma:

C-cell Hyperplasia:

- Minimal to mild atypia

Obvious mass without well-demarcated boundaries
Disorganized or varied growth pattern

Growth in solid clusters or sheets

Anaplasia; cellular pleomorphism and atypia
Neoplastic cells associated with scirrhous reaction
Invasion of capsule, adjacent tissue, or metastases

Proliferative Lesions of Thyroid C-cells

Increased numbers of C-cells involving most follicles within the
plane of section when diffuse

Small nodular accumulation of C-cells that partially displaces
the follicular epithelium of an individual follicle when focal

C-Cell Adenoma:

Lesion less than five normal follicles in diameter ca
Cellular morphology is normal or there may be minimal to mild -
hypertrophy el
L=LE11 Adenomas _ -5
Discrete mass of C-cells ) . Sllé
Usually larger than Five formal Tollicles Jin diameter
Displacement and compression of surrounding follicles .

C-cell Carcinoma:

Invasion into capsule or adjacent tissue

- Metastases to regional 1ymph nodes_or lungs

Cellular anaplasia

6
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Reviewed By: William B, Greear, M.P.H, ettt wm-to )l
‘Review Section II, Toxicology Branch I (H7SO9C)

Secondary Reviewer: .Marion P. Copley, D.V. ‘Zy, N ANA 7
Review Section II, Toxicology 3ranch I (47:09C) "f‘j:f--r-
4
DATA EVALUATION REPORT OO 8\' 0 ’

Studv Type: Guidelines Series 83-5
~ , 2-Year Chronic/Oncogenicity - Rat

. TOX Chem No.: 652C
' MRID No.: 40376901 '

Test Materxal- Fenoxycarb

Synonyms: Ethyl[z {(p- phenoxyphenoxy)ethyl]carbamate° Ro 13-
- 5223/000; .N-[2-(p-phenoxyphenoxy)ethyl)carbamic acid;
ACR 5023 -

Study No.: Hazleton Report No. 5191-161/123

Sponsor: Maag Agrochemicals
Research and Development
HLR Sciences, Inc.
Vero Beach, FL 32961 -

Testing Facilitys: - Hazleton'Laboratoriés Europe, Ltd.
; North Yorkshire, Bngland HG3 IPY

Title of Report: Fenoxycarb (Ro. 13- 5223/000) 104-Week Qral
‘ . ‘ (Dietary Administration) Carcinogenicity anz
- Toxicity Study in the Rat wqu a 52-wWeek-
" Interim Kill.

Author: M.J. Goodyer

_ Report Issued: November 1986 -

Conclusions:.

NOSL < 200 ppm (10 mg/kg/day) ‘ ’ g
LEL = 200 ppm (10 mg/kg/day) based on livef leSLons 1n\*:
‘males: microcystxc degenetatlon, focal necrosxs, and

fibrosis.‘ ‘ R ok

In addition, in the 600 ppm 'group, alkaline phosphatase,
SGOT and/or SGPT were increased and the relatlve weight of the
liver was increased in females. Males exhibited additional liver
lesions: hypertrophy and pxgmented histiocytes. In the 1800 ppm
group females also exhibited anemia, increased absolute and rela-
tive weight of the liver, hypertrophy of the liver and cysts of
the thymus. Males in the 1800 ppm group also had a slxght




-,
<

ary and increased incid=ance

increase in carcinoma of the pituit
1 hyperplasia of the thyroid.

of ‘fnllicular cysts and C-cel

Carcinogenicity: Inconclusive pending submission of
, historical control data on the occurrence
of pituitary tumors in Crl:CD(SD)BR rats.

Classifications: Supplementary

Justlflcatlon of Classxflcatlon- ’ o -

Chronic: . A NOEL was not demonstrated. Also based on
~ ' deflc1en¢1es.as indicated in section E.
DeEiciencies.

Onccgénicity: ‘Based on deficiencies as indicated in section
‘E: Deficiencies.

e
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1. Test Compound - 22 1'3-52
reportad; Lot Nc.: 2;.P
Not reported.

Dascriptinn: ok
y: 96. %: Cointaminants:

cies: Rat; Strain: <Crl:CD(SD)BR

2. Ta2st Aninals - Sge
rived:; Age: 6 weeks at start of study:
)

Sprague-Dawley
W2ight: males 1
Charles Rivar (

200 37 femalas 99-133 3; Source:; ; ,
Led., Manston Road, Margate. S : e

?: (W] (u LY

s
3
2
-

3. Stud& Desiqgn:

1. Anxmal Assxgnments - Anxmals were ass-,ned? to the
'Following test SToups:

Dose : , Main Study Interim Sacrifice , . _
Test in Diez ~ 104 Weeks 52 Weeks . -
Group ‘(opm)** Male Female Male Female =~
Control 0 50 , 50 10 : 10
Low 200 SO S0 10 ) 10
Mid 600 50 50 0 10

~ High 1800 50 50 1o - 10

on receipt of the animals, 10 males and 10 females wer=a
sacrificed for a2 histogathological o:e-’greening of the
liver, lung, an‘ kldney.' {The pre-screen was unremarka= -
. ble). The remaining animals were all>wed to acclimatext> '
+ laboratory conditions for 2 weeks. The rats were housad
- in groups of £iwv2 in stainless steel w:re mesh cages
suspended over cardboard-lined trays in a'single room.
The temperature and relative humidity were maintained
at 19 to 25 °C and 40 to 70 percent, raspectively. A :
12-hour on/12-hcur off lighting cycle was employed.r Food
and water were avaxlable ad l1b1tum. .
2. Diet Preparation - Separate batches of diet wera prepared
‘for each treatment group-at weekly intervals. The diet
T'was stored at room temperature. It was stated that the T - W@ T
stability and hcmogeneity of the formulated diets were. . B
irivestigated by Hazleton Laboratories. Eurcpe, Ltd. pricre
to. the start of the study. The concentration of the test
. material in each of the high- and low-dose .diets was
Adetermlned in Week 'l and at l3-week intervals, thereafter
Week '1 samples were analyzed in duplxcate and a single

1

*It was not stated whether the assignment was random.
**Dose levels were .stated to have been selected by the sponsor
after examxnlng cate Srom a 6-week range-Exndxng study.




vsis of the Wei2k 13 s3am
a0

a3 Tonductad, All
ininz analyses werz c: 3

in ttiplicate.‘

llr .l
m r-'

-~

Stability and homog=2n2ity Zdata on the

R=2sults -

f-rmulatsd Jdiets were not pravided. The concentration

2% =he tsst material in the 15w- and High-dose groups -
rz1zed f-2m 89.7 to 104.0 perczent and 94.9 5 99.9 perians
>I thelr 2xpected values, respectively, over the 1l04-waek
seriad, : : ' ' ‘ :

3. _Sratistics - Data were manipulated .to provide grouo maan
values and standard deviations. - SGOT, SGPT and alkalins.
phosphatasa were analyzed using a Kruskal-wWallis test
€5r between group differences, followed by the w;lcoxon
Rank Sum te2st. Prior to analysis of liver weights from .
animals at the interim.and termlnal\sacrxfxce, the wei,nta-
were adjusted using the Eormu a: :

adjusted weight = actual weight‘x '100 5
: ~ : body weight

winere "o (the allometric coefficient)” is specific to the
cr3jan, sex, age, and species 2f the animal. The value of
"5" was derived from logarithmic reqgression analysis ~f
historical c¢ontrol data. The allometric coefficient "%"
was determined to be 1.25 and. 0.75 for malés and femalas
az the interim sacrifice and 1.00 and 0.75 for males and
z2maies at the terminal sacrifice, respectively.: The
Tarpstra-Jonckheere test with a 2-sided risk .was appliad
successively to 1) all groups, 2) all groups omitting <the
nighest Zose lével group, 3) 2ll 'groups omitting the two
highest dose levels, etc., until a result not significanbu
(z > .05). was chtained. The 5roups were .then analyzed
using the Kruskal-Wallis test, and significant dlffereﬁcee
(2 < .21) among these groups investigated by.a Wilcoxon
Rank Sum test (2 sided). A significant difference
rom the control occurs ". . . if either Terpstra- . -
. ',Jonckheere test is significant (p < .05), when the group
; ) "i5 that with the highest dose level included, or if the
e . group is one of those. among which a._significant Kruskal-.
' Wallis test occurs and the Wilcoxon:test reveals’ a:sxgoxe
icant paxrwxse dxfference trom the control (p < .05).

4; Quality Assurance examxnations were conducted at 21
iatervals between September 1983 and November 1986. The-
scatement  was sxgned by Pame‘a R. Cooper on November 26. :
13 35_ n ' : B -

C. Methods and Pesults-

1. Observations - Theyffeqﬁeﬁoy'of observation of the -
animals f£or clinic: < ’'gns of toxicity and mortality was
not provided. ‘ . S L

-

. -4~

S
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Résuzlts - It was szaw@i shat r2 ~2r2 19 advers:
efZa2cts seen in clinical sigas of toxicisy »r mortal-:.
in all the cr2atzi zZroups of animals. Data supportiag
the statement tnat thare wWar2 10 advarss clinical siznas
of toxicity wera. not provided. ur:x:al did not appear
ty me advarsely affected by tr2atment. Althoush survival
was silizatly lowar ‘in the {eomale Wigh-dos2. group a* Waak

104, at weex 10C survival was comparable with 33/30

(763) and 33/50 (73%) females alive in the high-dose ani

control gr en,\res:ectively. Survival data at Week 104 ,
lS srovidad 1n the table aelow- - : ‘ ' . S ;

e

Vumber oE ~urv 7in Anxnals (Week 104)/Vumber of Anxﬂals !
, All"e After the Interxm Sacrxfxce '

Dose Level (oom) N . N

gttt

Q- 200 . 600 - 1300

Malas.  38/50(76%) 34/50(68%) 34/51(67%) 37/50{74%)
Females 33/50(76%) 39/50(78%) 29/50(588) 33/30(66%)

2. Bodv Wexght - Individual animal body weights were determined
before treatment <n the f£irst day of the study, at weekly
intervals up to Weex lﬁ‘and bhen at 4—week,intervals
until Week 104. : ' o : ' '

Results - From Weex 1. through Week 100, males in the. :
1300 ppm gr=up had slightly decreased body wexghts when,
compared to' thne control and other treatment groups (see
Table I). The mean body weight of males in the 1800 ppm
group was 5.6% less than the controls at 13. weeks. The
decreased body weights in males in the 1800 ppm group déid
not appear %2 be si ;nzfzcant. [A statistical analysis of
the data was not ccnducted.] . ' S

Table I. Meah Male éedv'weightl(g)\at Monthly Intervals

‘Group (ppm) T . Week _1‘,'*1~"mf';;‘ °
- 0 ;16 " 32 - 48 . ‘g4 . 80 _ 104
Control ' ~169.2 512.9 592.2 658.5 694.7 706.9 736.6
200 .. . 172.4 195.7 577.5 650.0 676.6 688.6 707.4
600  +169.8 3506.9 590.3 663.4 699.9 713.9 747.3

1800 "f 166.1f»47610"554;7f7612.5' 653.37-668;7: 711.2

4

v o B i)

. 3. Food Consumotxon 31d Compound Intake - Food consumptlon :

was determined for each cage of animals at weekly intervals
to Week 16 and at 4-week i -tervals until Week 104.

:
F
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Results - It was reported that nean cage fond

“x

consumptisn (g/we2eX) was generally lower in males in

the 1800 zprm group wien compar2d to the control and other
treatment groups from Week 1 through Week 76 (see Table

S IL). -At 3 weeks, mean cage food consumption in males

in the '18C0 .ppm sroup was only 7% 1ess than controls.
Howevar, -here was considerable variation in the amount

- 2f food consumed in the treatment grouds. The decrease

in food consumption in males appears to be minor and not
of significance. Food consumption data were not provided

Lat Week 96 due tn .a "recording errcr." The ranges for

mean” compcund Ln*ake (mg/kg/dav) are provxded Ln ther
table belcw:

Table II. Mean Cage Food Corsumption (g)
: - in Males at Selected Intervals

Group (opm) o ‘ o Week"

| , 0 16 32 48 64 80 104

Control  172.3 180.3 164.9 165.6 168.1 162.3 151.6
200 ~ 170.5 171.0 162.6 158.5 165.9 155.4  143.0
600 171.3 178.5 168.8 164.3 170.0 161.8 146.8

1800 16Q.3 16@.3_ 159,9 153.6 159.1 155.6 143.2

Mean Compound Intake (1 / g/day)

N Grouo _
Sex  Contiol ~‘zoo ppm 600 ppm 1800 ppm
Males - 0 \ 5.4=-24.7 16.6=75.1 52.6-217.2

et
RN

The sponsor should provide'informat on on the: tlme-wexghtec
average daily intake of the test materxal.
O hthalmolo ical Examinations were conducted on . all
animals prIor to initiation of the- stady and on 10
rats/sex in’ the control and. ‘800 ppm groups in Weeks

-;pl. . RN

'51 and: 102.

Results + It was stated that no adverse effects were

_noted. Ind1v1dua1 animal’ data .were not submxtted.,_f

Blood was collected ErOm 10 rats/sex in the control and
1800 ppm groups at Weeks 25, 51, 78, and 102. Samples
were obtained by orbital sinus punctuc-e under light
anesthesia Eollowxng overnxght deprxvatzon of food.

: -'.56 -



"Tha CHECKED(X) parametars wer2 i2tzarmined.

a, Hematology

‘X' He=matodarit (HCT) ' 7. Total plasma pratzia {T?)
X, He=oglobin (4GB) ' "X: Leukocyte diffarantial count
iX  Lauknoyt2 count (WBC) - X:  Mean corpuscular 333 {4CH)
IX! Zrethrocyte count (RBC) "X: Mean corjuscular 333 zonc. (MTHD)
iX! Platelet count .. * Mean corpuscular volume2’ (MCV) , -
P -—"tbcocyte morphology j,_rF“! Clotting time :
fResults.- At Week 102. two females in the 18090 ppm
. group (4467 and #469) had anemia with .very ’a'*=~
~decreases in dGB, RBC and PCV. For example, the dG?
“ RBC, and PCV for #467 was 6.7 3/d41, 2.92 millinn/cm
- - and 16.7 percent. Female control values at 102 weeks .
ranged from 12.1 to 17.0 g9/dl, 5.37 to 7.52 aillion/cm®
and 31.8 to 42.7% for HGB, RBC and HCT, respectivery.
Hematological parameters were not examined in these
two females at earlier intervals so the aro;ressxon
of this condition could not be Eollowed.
5. Clinical Chemistrv
Elecz=rolytes ST P Other
{X! CalZcium : c ' - |X] - Albumin’
{1 Chioride X Blood craatinine
| Magnesium . . + jX| .Blnod ur=2a nitroge=n
' 1 pPhosphorus : e 1X| Cholesterol
. Xt Pazassium ‘ Globulias
XY 30&ium X| Glucose
Zazynmes X Total bilirudbin
X Alkaline phosphate X Total protein
: i  Cholinesterase o Triglycerides
.+ !. Creatinine phosphokinase ' - . , " Thyroxine (T,)
1+ Lactic acid dehydrogenase (TDH) Triiodothyronine (-.)
i Serum-alanine aminotransferase (SuPT)* Xl Album11/Gloou11n 2
!X| Serum aspartase aminotransferase* g o (A/G) e
i-! © {SGPT)* o L = T T ' oET

Ganma glutamyltransferase I o ‘.7 S - fv; T

*also measuted in the 200 and 600 . ppm groups Ln Week 102.

. Results - At Weeks 25,°51,- and 78, alkalxne phosphatase.
- was xncreased in males. in the 1800 ppm group. - SGOT  and
SGPT were also increased in males .in the 1800 ppm gtoup.
At Week .78, there also ‘appeared to be an increase in LDH

" in males in the 1800 ppm group. Because the increase in
LDH did not occur at any other sampling times, it was .
‘considered not to be treatment-rélated. A% Wc .k 102,
SGOT, SGPT, and alkaline phosphatase were increased in

.
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females in zhe 600 and 1390 ppm 3jroups. It should

b2 noted that analyses were not conducted in males and
females in the 200 and 600 ppm 74roups at 25, 51 and

78 weeks. Therefore, it could not be ascertained whether
treatment~ra2lated changes occurred 1n the 200 and 600 oom
3r2ups 2t the earlier sampling times.

The group mean data are summarized in the table below:

- S=2lected Group Mean Clinical Chemistry Data .

e _ T . pose Level {ppm)
Control 200 . 800 - 1800

'/6.

Male Female Male Female Male Female Male Female

Week 25

SGOT (Tu/z) i ., 92 .76 ) 156 78
'SGPT (Iu/Z) ) 46 28 . 66 . - 32
Alk. Phos. (Iu/L) 143 73 - 200%* 107

_ : , Week 51 , T .
sGOT (tu/w: 100 73 v : 79 145
SGPT (Iu/2) 53 ‘34 ot ; 113 32
Alk. Phos. {Iu/L} 158 60 o ' 243%% 113ew

| Week 78.

» "., ; - = . R . ‘ "
SGOT (Iu/%;. 88 . 88 c292¢ 1t
SGRT (Tu/i) - - 45 a1 . ‘ ' 193*+ 34
Aik. Phos. (Iu/L} 143 84 _ Lo 2720 131

Week 102
SGOT (Lu,-; , - 78 85 . 90 79 - 197%* 107  153* . 104
SGPT (Iu/l}" 29 37 . 36 34 82** 41 .° . 73=* . 34

Alk; Phos. {Iu/L) 136 = 72 © 161 74 202 94+ 286%** 104*

o RN - 'ggw-‘"—-—-— - .- e e - -

E

*Statist cally szgnxfxcant at p < 0. 05.

e s

*'Statxscically szgnxfxcant at p < O 01..

‘ ¢ -

Urlnalzs‘s - Determlned on 10 rats/sex in the contral and
. 1800 ppm groups ‘prior to treatment and ‘in Weeks. 25, Si,
78, and'102. The CHECKED (X) parameters were determined.

A : .- o ~

X ) c - - E X - S o

iX| Appearance - “|1X]  Glucose s
X| Volume X! Ketones

X| Specific gravity 1%} " Bilirubin




‘X pH ' X Blzad
X+ Sediment (m croscopich _ Yizrate
{X* Protein . X' Urobilinogen
ot X Reducing substances,
Results - Uaremarkable.
5. Sacr-fice and Pathology - All 3niﬂals_that died and thac
ware sacrificed at the inte:iﬂ and final kill weres suybi=ac: s
.t gross pathological examinationz and the CHECKED (X)

‘tissues were collected. EorvhlstooatQOIOFﬁcal examinatiz=n
The {XX) »organs in addition wera wegighed for all intarin
sacr-fxced animals and for 10 rats/sex group at termlnatlzq.

X - ' X

X
Bxgestive System uardlovasc /Heﬂat. : Neurologic
X | Tongue ° ' IX | Aorta "XX| - Brain
X | salivary jlands [XX| Heart ) . :X | Peripheral nerwe
|X | Esophagus - l | Bone marrcw X Spinal cord (3 laveis)
|X | stomach i X Lymph nodes X | Pituitary
X | Duoderum | XX[ spleen , fx | Eyes (optic n.)
X | Jejunum ' IX | Thymus ‘ Glandular
IX | Ileum Urogenital ‘XX! Adrenals
!X | Cecum - IXX| Kidneys . | Lacrimal gland
X | Colon oo X Urinary bladder ‘X | Mammary gland
' | Rectum jXX| Testes \'K Parathyroids
IXx! Liver . .. . 1X | Epididymicdes ‘XX| Thyroids
| | Gallbladder . X Prosktate Other
IX | Pancreas - 1X | seminal vesicle !X ! Bone ‘
Resplratory 'XX| Ovaries X Skeletal nuscla
{X | Trachea - . X.| Uterus : X | . Skin
IXX| Lung ' , : X aAll gross leSLcns
[ : S | . "and masses
I | o iX | Harderian glang
(R . | - - =x' Head (3 sectlocs)

~a.. 2rgan Weight‘- At the ’nterlm sacrifice, the absolute
: : 42ight of the rhyroxd #as slightly increased and the
e ~,—nspleen decreased in males in the 1800.ppm.group. ., The.

relative. wezght of the. liver was decreaseﬁ*xn-maieé“'““‘\"
and females in the 600 and 1800 ppm groups. At termi-
nal sacrzfxce, the absolute we1ght of the liver was,
slightly iné¢reased in females in the 1800 ppm group.
The relative weight of the heart and the kidney were
increased in females in the_‘BOO ppm group. The
f—elatxve welght 'of the spleen ‘was slightly increased

in males in the 1800 pom group. ;- The relative weight
2f the liver was increased in females in the 600 and
1800 ppm groups. Only. the changes in liver weight

-are considered to be related to treatment. The changes
~in the other organs are erratic and probably spurious.




v, Gross Patholocv - Unremarkable.

c. Microscopic Pathology

1) Non- neoplastlc - There was an lncraase in the
cysts of the thymus in females in
1 and 10

incidence of

the 1800 ppm Sroup. There was

3,

females with cysts of the thymus in the 0, 200,
600, and 1800 ppm groups, respectively.

‘males in ‘the 1800 ppm group,

There
was an increase in the incidence of follicular

- - - cysts and C-cell hyperplasia of the thyroid- in -
S ‘ "Follicular cysts

.occurred in 1, 1, 1, and 6 males and C-cell hyper-
plasia occurred in 14, 0, 4, and 24 males in the
9, 200, 600, and 1800 ppm groups, respectively.
The incidence of foamy hlstlocytes and granuloma
.of the lungs was increased in males and females in

the 1800 ppm group as indicated in the following

table.

Selected Lesions of the Lung

1

Males - Females
a2se (ppna) g 200 600 - b 1800 0 200 600 - 1800
Damy ' _— :
ﬂ;=Q1oc:tes 6 6 - 6 12 11 3 11 31
ranuloma 0 .0 0 4 1 0 1

5

There was an increased incidence of liver lesions

in males and females in the treated groups.’

As

indicated in the table below, microcystic degene-
ration, focal necrosis and fibrosis were increased .

in all male treated groups.

Hypertrophy was

increased in males in the 600 and 1800 ppm groups

Pigmented -
histiocytes' occurred with increased frequency in

and in females in the 1800 ppm group.

males in‘the 600 and 1300_ppm groups.

e - Seleeteg» Lz.ver-{. ons - — T

| o Males i. Co Females _ o
sse (ppm) O 200 600 _1800 o’_ 200 - 600 1800
ic:o;ystic o e Lo : | : — _ '
iegeneration 13 19 23 . 28 o 1 . 3
ocal necrosis 1 .8 18 . 19 . 2 2 6 - 0
ibrosis 0 3 3 12 0 0 0 6
vpertrophy 0] 0 -8 - 22 o 0 0 10 -
igmented )
aistiocytes 0. .0 0 0 o 0

2 . 4
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2 Necplastic - There appearad =5 he an increase:?

incidence of carcinoma of the pituitary in mnales.

The increase exhibited a Aose—response relationshis.

The incidence of 01Pu1tary neoplasms ls presented

1n the table bhelow.

Pltgltary Neoolasms
Males Females o .

>se {pom) _% 0 200 ~ 600 1800 = 0 200 600 1800 =
ienoma 27 . 12 15 20 32 13 25 .35
ircinoma 1 2 S22 6 14 14 10 9

[distorical control data are reqUifed to confirm

or refute the suggestion of *ncogenxt1ty of the

test material as manifested oy carcinoma of the

2ituitary in males.]

D. Discussion:

The control and treated groups wers comparable with
respect to clinical sxgns and mottallt». Survival ranged
from 67 to 76 percent in males and 58 to 78 percent in
females. Bcdy weight and food consumption were not signifi-
cantly affected by treatment. The opht= 2almologic examinatinn
was unremarkable. Anemia was present in twe females in the
1800 ppm group at Week 102. The anemia was manifested by-
relatively large decreases in HGB, RBC and HCT. Alkaline .
phosphatase was increased in males and Zemales in the 1800
opm group at 25, 5i, and 78 weeks. In addition, SGOT and
SGPT were increased in males in the 1800 ppm group. It
should be noted that rats in the 200 and 600 ppm 'groups did .
not receive a. clinical chemistry examination at 25, 51, and '
78 weeks. Because changes were observed at the high dose, -
rats in the lower cose group(s) should have been examined.

At Week 102, alkaline phosphatase, SGOT, and SGPT were ; vi'

. ‘were unremarkable.

'~ in the 600 and 1800 ppm groups.,
. had.an increased incidence of cysts of the thymus.

incraased in_females in the 600 and. 1800 gpm_gronps.i Increases : -
in SGOT and alkaTTne phosphatase were also observed in females =~ - -
in the 600 and 1800 ppm groups. The increases in alkaline s i
phosphatase, SGOT and SGPT may be related to treatment and - R '
correlates with increased liver weights-and liver pathology -
observed -in treated animals. The .resul:ts of the urlnalys1s\
‘At terminal sacrlfi*e, the absolute wexg“-
of the liver was increased in females .in the 1800 ppm’ group.
The relative weight of the liver was also increased in females
Females in the 1800 ppm group
Males in .
the 1800 ppm group had an increased incidence of follicular
cysts and C~-cell hyperplasia of .the thyroid. The' incidence

of foamy cells and ¢r.muloma of the lung was increased in

~11=- o ' R 29
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" The study suffers from sewaral Zeficiencies. Many cof
tne rarameters that were measured wers not statistically
analrzed. Examples of this are no statistical analysis of
Sedy weight, food consumption, “ematology values and the

reszlts =I the histopathology  2xamination. In the clinical
chemistry examination, no determinations were made for SGOT,

S5GPT, and alkaline phosphatase for rats in the 200 and '

600 zom croups at 25, S1, and "3 weeks even though positive
resu’lts were obtained for the =300 pp= group. Tissue accoun-
tazility tables are absent, thsrefore, it is impossible t»
Zet2rmine how many animals had a2 comgplete set of tissues .
examined. It is unknown how ma2ny sets of tissues (or partial
sets wer2 lost to autolysis, cannibalism, etc. . Most impor-

cant, it :s impossible t5 determine the actual percent incie
dencsz of _esions wWithin croups -¢ anigals. Also, conspicuously
missing f-om the individual paz=oiogy sheets is the date of

deazn of the animal which woulZ he of use in analyzing the

Zatz. The sponsor should prowviie information on the time- ,
welz-~ted average daily intake =Z the %=est material. HisTorical corlrl
et are cequired Gor mﬂ-@ﬁ‘.@ﬁg Tumors as naled gbole. This Showid + = -
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N n* 3 UNlTED STATES ENVIRONMENTAL PROTECTION AGENCY
3 WASHINGTON D.C. 20460
<
Yoa, m@ﬁé{?
B DEC | 6 1992
MEMORANDU'M ' ' ' - : OFFICE OF
_ . . g o - PREVENTION, . PESTICIDES
’ AND TOXIC SUBSTANCES

SUBJECT:' Fenoxycarb Qualitative Rlsk Assessment
o Charles River Crl:CD(SD)BR Sprague-Dawley Rat
and Charles River CD~1 Mouse Dietary Studies

- . o= - o Caswell No. 652C -

" TO: William B. Greear,- Toxlcologlst
’ Review Section IV

Toxicology Branch I

Health Effects Division (H7509C)

FROM:  Lori L. Brunsman, Statistician. BT
’ Statistics Section ¢ ¢ wms
‘Science Analysis Branch - ,a/,é/qa

Health Effects Division (H7509C)

THROUGH: Bernice Fisher, Biostatlstlcian ;7 777,47

- Statistics Section - ‘% 3 //‘ /4\2_
Science Analysis Branch o

' ' Health Effects Division (H75090)

. - The qualitative risk assessment of Fenoxycarb was based upon
chronic: toxicity/oncogenicity studies conducted in Charles River
- Crl:CD(SD)BR Sprague-Dawley .rats and Charles River CD-1 mice. The
rats were fed 0, 200, 600, or 1800 ppm of Fenoxycarb for 105 weeks.

.~ _Each rat dose group con51sted of 60 animals per sex. The male mice
— were fed '0, 30, 110, ‘or 420 ppm of Fenoxycarb for 81 weeks: - The'-"

V-female mice were fed 0, 20, 80, or 320 ppm of Fenoxycarb for 81
’ weeks. Each mouse dose group con51sted of 60 anlmals per sex.

) The statlstlcal evaluatlon of mortallty ~indicated no
: signlflcant incremental changes with 1ncrea51ng'doses of Fenoxycarb
_1n either male or female. rats. '

Male rats had 51gn1f1cant dose-related increasing trends in
pltultary carcinomas. There were no significant differences in the
pa1r-w1se comparlsons of the controls with the dosed groups.

e

No compound-related tumors were observed in female rats.;

" Recycled/Racyclable
% Printed on paper thet containg
ot least 75% recycied
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The statistical evaluation of - mortallty indicated a

‘significant .increasing trend in male mice. There were no
significant differences in the pair-wise comparisons of the
~ controls with the dosed groups. The female mice indicated no

significant  incremental <changes with increasing doses of
Fenoxycarb. g '

. Male mice had significant dose-related increasing trends in

- alveolar/bronchiolar adenomas, combined - alveolar/bronchiolar
adenomas and/or carcinomas, harderian gland adenomas, and combined
harderian gland adenomas and/or adenocarcinomas. The male mice
--also had significant differences in the pair-wise compar;sons.of
the controls with the 420 ppm dose group for alveolar/bronchlolar
adenomas, combined alveolar/bronchiolar adenomas and/or carcinomas,
harderian gland adenomas, and combined harderlan gland adenomas
and/or carc1nomas. .

No compound-related tumors were observed in female mice.

Backg;ound

A 105-week chronic . tox1c1ty/oncogenlc:|.ty study - in charles

River Crl:CD(SD)BR Sprague-Dawley rats was conducted by Hazleton )

Laboratories Europe, Ltd., North Yorkshire, England, for Maag

Agrochemicals, Vero Beach, Florida, issued November, 1986 (Report -

No. 5191-161/123 MRID No. 403769- 01)

_ The. study de51gn allocated groups of 60 rats per sex to dose
levels of 0, 200, 600, and 1800 ppm of Fenoxycarb. Ten animals per
sex per dose were designated for interim sacrifice at week 53.

An 80-week chronic toxicity/oncogenicity study -in- Charles
"River CD-1 mice was conducted by Inveresk'Research International,
Musselburg, Scotland, for Maag Agrochemicals, Vero Beach, Florida,
issued March, 1987. (Research Report No. B-104'819; IRI Report No.
3390, IRI PrOJect No. 430624; MRID Nos. 403769 02 and 409727—01)

— The study design allocated groups of 60 mice per sex to each
dose level, Dose levels for male mice were 0, 30, 110, and 420 ppnm
of Fenoxycarb. . Dose levels for female mice wevre o 20, 80, and 320

. ppm of Fenoxycarb. Ten animals per sex per dose were designated

for 1nter1m sacrlflce at week 53.
‘Survival alxs1s

- The 'statistieal"evaluation' of mortality' indicated no

significant incremental changes with increasing doses of Fenoxycarb-

in male Or female rats. See Tables 1 and 2 for test results.

In male mice there was a statlstlcally 51gn1f1cant 1ncreas1ng"

trend (p < 0.05) for mortality with incremental doses of

Fenoxycarb."There‘were no significant differences in the pair-wise A

=)
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comparisons of the controls with the dosed groups. The statistical
evaluation of mortallty indicated no 51gn1flcant incremental
changes with increasing doses of Fenoxycarb in female mice. See
- Tables 3 and 4 for test results. -

) The statistical evaluation of mortality was based upon the
Thomas, Breslow and Gart computer program.

Tumor Analysis

~Male rats had significant increasing trends in pltultary
carcinomas (p < O. 05) There were no significant differences in
the pair-wise comparisons of the controls with the dosed groups.
"This statistical analysis of tumor rates was based upon the
Cochran-Armltage trend test and the Fisher's Exact test for pair-

wise ‘comparisons since there was no 51gn1f1cant statistical .

evidence . of differential mortality with increasing doses of
Fenoxycarb (Table 5).

No compound-related tumors were observed in female rats. -

Male mice had significant increasing trends in alveolar/
bronchiolar adenomas (p < 0.01), combined alveolar/bronchiolar

adenomas and/or carcinomas (p < 0.01), ‘harderian gland adenomas (p

< 0.05), and combined . harderian gland adenomas - and/or
adenocarcinomas (p < 0. 05) The male mice also had significant
differences in the pair-wise comparisons of the controls with the
420 ppm dose group for alveolar/bronchiolar adenomas (p < 0.05),
combined alveolar/bronchiolar adenomas and/or carcinomas (p <
0.01), harderian gland adenomas (p < 0.05), and combined harderian
gland adenomas and/or carcinomas (p < 0.05). This  statistical
analysis of tumor rates was based upon Peto's prevalence test since
there was differential mortality with increasing doses of
Fenoxycarb in male mice (Tables 6 and 7).

1

No compound-related tumors were observed in female mice.



Table 1. Fenoxycarb - Charles River Crl:CD(SD)BR Rat Study»

‘Male Mortality Rates’ and Cox or Generalized K/W Test ﬁesults

‘Weeks
Dose (ppm) 1-26 27-52. 53' 53-78  79-105' Total )

o 0/60 . 0/60  10/60 ° 1/50 ' 11/49 12/50

o S , (24)

2000 - 1/60 . 0/59 .  10/59 - 2/49  14/47  17/50

, _ . - (34)

600 "~ 0/60 2/60 9/58 6/49 9/43 17/51
1800 0/60 0/60 10/60 4/50  9/46 = 13/50

' : ' (26)

“*Number of animals that died durlng 1nterva1/Number of animals
alive at the beginning of the 1nterva1.:

Interlm sacrifice at week 53.

fFinal seorifioe'at week 105.

( )Percent. | v

Note: Time intervals were selected for dlsplay purposes only.
\'Slgnlflcance of trend denoted at cont;ol. \

© Significance of palr-w1se compar:.son w1th control denoted
at dose level. ;

If ", then p < 0.05. If —, then pf<voé01.:



' Table 2. Fenoxycarb - Charles River Crl:CD(SD)BR Rat Study

. Female Mortality Rates’ and Cox or Generalized K/W Test Results

‘Weeks

Dose (ppm) 1-26 27-52 53 53-~78 79--,106f Total
o  0/60 -, 0/60 ' 10/60 _ 3/50 9/47 12/50

| | A - - (24)

200 © 0/60 0/60  10/60  3/50  .8/47 11/50

- - ~ o | | (22)
600 0/60 ' 1/60  10/59  3/49 17/46  21/50

: ' . ' , (42)

1800 ~ 0/60 1/60  10/59  4/49 - 13/4S 18/50
| | ’ (36)"

A

Number of anlmals that died during 1nterva1/Number of anlmals
,allve at the beglnnlng of the: 1nterval. |

'Interlm sacrlflce at week 53..

Flnal sacrlflce at, week 105. .

(')Percent. ' i - R |

Note: d_Tiﬁe intervals’were selected forkdispiey purposes only.

rsignificance of trend denoted at. control. .

Slgniflcance of pa1r-w1se comparlson with control denoted .

-at dose 1evel.

' If,f, then p < 0. 05.' If ”, then p <|0.01.¢



Table 3. Fenoxycarb - Charles River CD-1 Mouse Study

Male Mortaiity Rates’ and Cox or Generalized K/W Test Results

Weeks

Dose(ppm) - 1-26 = 27=52 53’ '53-78 79-81'  Total
0 . o0/60 1/60  9/59 6/50  2/44 . 9/51
- | ' | (18)
30 0/60 1/60 9/59 3/50 2/47  6/51
: o o (12)
110 0/60 0/60 10/60  '5/50 2/45 7/50
‘ ‘ (14) -
420 0/60 2/60 9/58 8/49° = 3/41 13/51
o | - . (25)

*Number of animals that died during 1nterva1/Number of anlmals
a11ve at the beginning of the 1nterva1.

Interim sacrifice at week 53.

fFinal 'eacrifice at week 81.

( )Percent. |

. Note: Tlme 1ntervals were selected for dlsplay purposes only.
| Slgnlflcance of trend denoted at control.

, Slgnlflcance of pa1r-w1se comparlson w1th control denated
at dose level.

If,*, then p < 0.05. If,“}kﬁhén p < 0;01.



Table 4. Fenoxycarb - Charles River CD-1 Mouse Study'

Female Mortality Rates’ and Cox or Generalized K/W Test Results

‘Weeks “
Dose (ppm)- 1-26 27-52 53" 53-78 79-81F  Total
0 1/60 . 2/59  10/57 4/47 2/43 9/50
, | e o B} » " (18)
20 - 2/60 3/58 10/55 4/45 2741 11/50
- 80 0/60 4/59° 8/55 4/47 0/43 ~ 8/51
~ ; 7 (16)
320 0/60 - 4/60 10/56 2/46 1/44 7/50
: - B ) (14)

‘Number of anlmals that dled during 1nterval/Number of anlmals
alive at the beglnnlng of the 1nterva1.

One accidental death at week 35.
Interim sac:ifioewat week 53.
fFinal sacrifice at week 81.°
( jPercent.
‘ Note;hﬂ>“Time intervals were selected'for displayvpurgoeee onij.

Slgnlflcance of trend denoted at control.

Significance of pair-wise comparlson w1th control denoted
at dose level. : S

If *, then p <.0.05. If "}‘thenﬂp{< 0.01.

»a



Table 5. Fenoxycarb - Charles River Crl:CD(SD)BR Rat Study

Male Pituitary Tumor Rates’ and~Cochran-Armitage
Trend Test and Fisher's Exact Test Results (p values)

Dose m

Tumors: | o 200 600 " 1800
' Adenomas 27°/60 ~ 12/59 15/58 20/60
' (%) (45) (20) (26) - (33)
p = . 0.419" 0.004™" - 0.024™ 0.131"
Carcinomas 1/60 - 2/59 2/58 6°/60
(%) e 3 3 (10)
p= 0.010 0.494 0.487 0.057
Combined 28/60 14/59 . 17/58  26/60
(%) (47) (24) T (29) T(a3)

. ) ) dede : ’ »

p = 0.203" 0.007 " 0.040™" 0.427"

‘Number of tumor bearing animals/Number of animals examined,
excluding those that dled or were sacrificed before week 53.

"Negatlve trend or negatlve change from control.

Flrst adenoma observed at week 53, dose 0 ppm.

- " ’-‘*",’:,—_,:s o~ P ,,}** = :'— e e am s e - PREIE

== = i - S S e = B e

Fxrst carclnoma observed at week 61, dose 1800 ppm.‘
Note: | Slgnlflcance of trend denoted at cogtrol.

Slgnlflcance of pa1r-w1se comparlson with control denoted
at dose level.__

\

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



Table 6. ~Fenoxycarb - Charles River CD-1 Mouse Study

‘Male Alveolar/Bronchiolar Tumor Rates’ and
Peto Prevalence Test Results (p values)

Dose (ppm
Tumors: ' o . 30 110 - -~ 420
Adenomas 5/60 . 7/60 7/60 13°/60
(%) (8) (12) S (12) - (22)
p= . 0.006" 0.312  0.282  o0.014"
carcinomas 2/49 6/50 ~ 6/50 7°/49
(%) e a2 (12) (14)
p-= : 0.163 0.055 0.063 . 0.041
Combined . 7/60 13/60 13760 20/60
(%) . : (12) - - (22) (22) (33)
. ' o "R " ‘ o o o B **>
p = , 0.004" 0.072 0.067 ~ 0.002

*Number of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before observatlon of
the first tumor.

*First adenoma‘obseerd at week 28, dose 420 pme‘

lest carcinoma observed at week 59, dase 420 ppm. .,d EOR = N

- . Note: v Slgnlflcance of trend denoted at ggg;;gl

~Significance of palr-m.se comparlson Wlth control denoted
at dose level. .

~ *R.
If *, then p < o. 05. £, then‘p <’o.01.



Table 7.

Male Harderian Gland Tumor Rates’ and
Peto Prevalence Test Results (p values) - -

‘10

Dose

Fenoxycarb - Charles River CD-1 Mouse Study

Tumors: 0 k‘30 1;0- "; 420
Adenomas 7%/50 . 9/50 6/50 13/46 '
(%) (14) (18) (12) (28) -
p= . 0.028" 1 0.324 - 0.047"
Adenocarcinomas’ 0/42 ‘1?/45 '1/43 0/37’
(%) (0) (2) - 2) (0)
p = - 0.167 0.162 -
Combined 7/50 " 10/50 '7/50 - 13/46
(%) (14) (20). (14) (28 -
p = 0.041" 0.241 - ' 0.047"

‘Number of tumor bearing animals/Number of animals examlned
excluding those that died or were sacrlficed before observation of

the first tumor.

nNegatlve change from control.

4F1rst adenona observed at week 55 dose @ ppm.

F;rst adenocar01noma'observed’at_week 81[ ooseVBvapm. ‘

Note: . Sigﬁificanoe of'trend‘deooted at control.,g

' Slgniflcance of pa:.r-w:.se comparlson w1th control denoted

.at dose level.

’If'*, then p < 0.05.

If

*he o - :
-, then p < 0.01.
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