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T8-1 has reviewed the new mouse carclinogenicity study on
resmethrin and tha previously submitted mcuse carcinogenicity
study on resmethrin was reevaluated (see attached DER and
supplemental DER, respactively}. Although neither study by
itgelf satisfies the guideline requirement for 81-2b (see
summarlies, below}, when taken together they provide adequate
information to define a NOEL and JOEL for systemic toxicity and
to assess the carcinogenic potential of resmethrin in mice. A
slignt increase in the incidence of hepatocellular carcinomas and
combined adenomas/carzinomas was observed in maleu in MRID
430%21=01 at 1200 ppm; TB-=I defers datermination of carcinegenic
potential of resmethrin to the HED RED/Peer Revlew Committee.

MRID 410%21-03 EXECQUTIVE SUMMARY: In a 2-ycar
carcinogeniclity study, resmethrin (technical, 84.8% a.l.) was
administered in the diet for 104 weeks to 50 male and 50 female
Swiss Crl:CD-1(ICR)BR mice/dose group at levels of 0, 1300, 60C or
1200 ppm. - Two control groups of %0 animalu/sex cach were /
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included. The time-weighted average dose for these dietary

levuls corresponded to 0, 43.4, 84.3 or 169.3 mg/kg/day for males-
and 0, 52.9, 105.5 or 208.9 mg/kg/day for females (based on
theoretical concentration in diet). "An intarim sacrifice group
was not included.

At 600 ppm, survival in males was decreased during the last
months of the study compared to both control groups (43% less
than both control groups; difference not statistically
significant). Ar 1200 ppm, survival in males wac also raeduced
(38% less than cciatiols). No overt treatment-related signs of
toxicity were observed in females at any dose. Siightly
decreased survival in females at 600 and 1200 ppm (~19% and 14%
lass than Control group 1, respectively) was not considered
toxicologically significant but was considered A possibla
threshold responge basss on results of a previously submitted
nouse carcinogenicity wtuly. cClinical signs (weak condition,
distended, blue abdomen, tramors and reduced body temparatura)
were only observed in preterminal animalg and were consideraed’
agonal symptoms and not direct effect of treatment. Dose-related
increased liver weight was observed at all dose levels but was
considered a metabolic adaptive response reflecting induction of
hepatic microsomes since it was not accompanied by microscopic
lesions othar than hypertrophy, and since 1liver weight wasg also
variable among the 2 male control groups). The LOEL for systemic
toxicity was €00 ppm (84.3 ng/kg/day) in males based on slightly
increased mortality and »1200 pp» (208.% xg/kg/day) in females.
The HOEL was 300 ppm (43.4 mg/Xkg/day in males. A threskold NORL
of 21200 ppm (208.9 my/xg/day was established in fenales.

A dose-related increase in combined hepatocellular
adenoma/carcinoma was observed in males (at 1200 ppm, “36% vs 16%,
Control group 2 and 2%, Control group 1; statistically
eignificant compared to botn control groups separately; also
significant for trend). Incidence was within historical contcol
range reported from other laboratories. TB-I dofers decision to
the RfD/Peer Raview Committee as to whaether the increased
incidence of these tumors at 1200 ppm is related to
administration of resmethrin.

This study is Core-Supplementary by itself and cdoes not satisty
the guideline requirament for a carcinogenicity study (83-2b) in
mice because an MTD was not achieved for females. However, it is
Core-Minimum when.taken together with a previously submittad
mouse oncogenicity study (reviewed in HED Doc. nos. 001913 and
001914) and fulfills the guideline requirements for 83=2b, A new
study is not considered necessary at this time.

MRID 000 ) _EX ¢ In an 85-waek
carcinogenicity study, resmethrin (technical, 90% a.l.) was
administered to 75 male and 75 female albinc outbred CD-1
mice/dose group at dietary concentrations of 0, 250, 500 or 1000
ppm. The time-weighted average dose for these dietary levels
corresponded to 0, 36.3, 71.3 or 137 9 rmg/kg/day for males and 0,
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41.6, 82.9 or 165.8 mg/kg/day for females (based on theorotical
concentration). An interim sacrifice groun was not included.

At 1009 ppm, survival waz reduced (about 40% less than contro:s,
both males and females). Incldence of amyloidosis as measured by
increased organ involvement was slightly increased and was '
considered to be the primary cause uf increased mortality. The
LOEL for systemic toxicity is 1000 ppm in males (137.9 mg/kg/day)
and femzies (165.8 mg/kg/day) based on decreated survival related
to increased incidence of aryloidosis. The NOEL is 500 ppm (71.3
ng/xg/day in males; 82.9 m ,xg/day in femzles).

No treatment-related increases in tumor incidence were obsarved
at any of the dose levels tested.

This study is Core-Supplementary and by itsclf does not satisfy
the guideline reguirement for a carcinogenicity study (83-2b) in
mice due to saveral study deficiencles (individual body weight
and food consumption data not provided, analysis of test diaets
not provided, some tissues not examined microscopically).
However, together with a second mouse oncoganicity study
submitted by Roussel UCLAF (MRID 430521-01; review in same HED
Document as this DER), there is adequate information available to
evaluate the carcinogenic potential of resmethrin. Tha two mouse
carcinogenicity studias taken together therefore fulfill the
guideline requirements for 83-2b. .

ACTION REQUESTED:

on June 29, 1993, Roussel UCLAF submitted for raeview a mouse
dietary carcinogenicity study on SBP~1352 (Registration No. 432~
487, technicel resmethrin with antloxidant; MRI: 430%521-0101. The
praeviously submitted mouse dietary carcinoganicity study {¥RID
00083319), which had been classified as Core-Minimum, was also
reavaluated by TB-I,

€C: Richard King, PM Team 72, SRRD
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EPA Weviewer: Linnea J. Hansen (S y Date C{>6Y 4

Review Section 4, Toxicology Branch [ {7509C}
EFRA Section Head: Marion P. Copiey ; ¥, , Date %5 /f
Review Section 4, Toxicology Branck. 1 (7509C) A /

SUPPLEMENTAL DATA EVALUATION REPORT
(Supplemental to original DER, HED Doc. nos. 001913, 001914)

STUDY TYPE: Carcinogenicity - Mouse (83-2b)
TOX. CHEM. NO: (83E

P.C.CODE.: 097801

MRID NO.: 00083319

TEST MATERIAL: SBP-1382

SYNONYMS: Resmethrin; S-benzyl-3-furylmethyl (IRS)-cis,trans-chrysanthemate
STUDY NUMBER: 5270
SPONSOR: At time of study, S.B. Penick. Lyndhurst, NJ. Current Registrant ig

Roussel UCLAF Corporation, Montvale, NJ
IFSIIN.Q_EACIUIX Food and Drug Research Laboratories, Inc., Waverly, NJ

TITLE OF REPORT: Evaluation of Dictary Administration of SBP-1382 in CD-1 Outbred
Albino Mice Over an 85-Week Period

AUTHOR: G.E. Cox, M.D., M. Knickerbocker and R. Parent, Ph.D.
REPORT ISSUED:  June 6, 1979

EXECUTIVE SUMMARY: Inan §5-week carcinogenicity study, resmethrin (technicai,
90% a.l.) was administered to 75 male and 73 female albino outbred CD-1 mice/dose group
at dietary s:ncentrations of 0, 250, 500 or 1000 ppm. The time-weighted average dose for
these diete:-. levelr corresponded to 0, 36.3, 713 or 137.9 mg/kg/day for males and 0, 41.6,
82.9 or 165.8 mg/kg/day for females (based on theoretical concentration). An interim
sacrifice group was not included.

At 1000 ppm, survival was reduced (about 40% less than coatrols, both males and females).
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Incideace of #myloidosis as measured by increased organ involvement was slightly increased
2d was considersi 19 be the prima. ; cause of increased mortality. The LOEL for systemic
* toxicity ts 1050 ppm in males (137.9 mg/kg day) and femsles (165.8 g/kg/day) based on

decreased survival related to increased incidence of amyloldasis. The NOEL Is 500 posi
(71.3 mg/kg/day in males; 82.9 mg/kg/dsy in {emalesi.

No irea:ment-related increases in tumor incidence were observed at any of the dose levels
tested.

This study is Core-Supplemeiary and by itself docs not satis ‘v the guideiine requirement for
a carcinogenicity study (83-2b) in mice duc 1o several study tatisiencies (individual body
weight and food consumption cata not provided, analysis of tesi dicts not provided, some
lissues not examined microscopically). However, together with a second mouse oncogenicity
study submitted by Roussel UCLAF (MRID 430521-01; review in same HED Document as
this DER), there is adequate information availabie to evaluate the ~atsinogenic potential of

resmethiin,  The two mouse carcinogenicity studies taken together therefore fulfill the
guidelirc “sauirements for 83-2b.

Specias Review Criteria (40 CFR 15+.7) None
‘ote: This DER is intended to proviue an Executive Summary and to supplement the

original DER where information was not provided that might be necessary for evaluation of
the study. The conclusiors in this DER supersede those of the original DER, where

different. N

A. MATERIALS:

- 1. Test Material: SBP-1382, techaical
Descripticn:  waxy amber solid
LovBatch #: 8176-RT
Purity: 90% a.i.
Stability of compound: stable in dark at room lemperature
CAS #: 10453-86-8

2. Vehicle and/or positive control: corn oil (unspecified source).

3. Test animals: Species: Mouse
Strain: CD’-1 outbred albino
Age/weight at study initiation: About 4 weeks. Mean body wt, about 29.5 g, males:
23.9 g. females (individual body weight data was not included in the study report).
Source: Charles River Breedinz Laboratories, Wilmington, MA

Cacaincsncity, Oral Study 83-2 -
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Housing: S/cage, in wir¢ mesh-bctiomed stainless steel cages.

Environmental conditions: Temperature: 704+ 3°F
Humidity:  not indicated
Air changes: not indicated

Photoperiod: 12 hr light/12 he dark
Acclimatic~ “rriod: not indicated

B. STUDY DESIGN:

. Animal assignment: See original DER. The study report did not indicate whether
ammal: were assigned randomly to treatment groups.

Duse sclection rational: The study report stated thai - < of 500, 2500 and S000 ppm
werc initlally chosen based on the results of a subchre. .. tceding study. However, the
Registrant requested that testing be conducted at lower dose levels. No additional
informaiion was provided

Treated diets were prepared biweekly by liquefying the test material at 100° C.
and dissolving or suspending the test material in corn oil (volume not indicated). The \
test material/com oil mix was combined with a small 2mount of laboratory diet to ‘
make 2 premix in & Hobart mixer and then with more diet to achieve the appropriate
concentration. [t was not stated in the report whether the test material was adjusted for
purity. Diets were stored at room temperature.  Although it was stated in the protocol
for dict preparation that samples of the diet were removed after preparation for
analysis, the analytical data were not lncludcd in lhis report,

. Animals received food (Charles chr RavMouse/Hamster Formula-Agway) and witer

ad libitum.

Statistics - One-way ANOVA for fixed effects (completely randomized classification)
was used to analyze body weight, food consumption, hematology and absolute/relative
organ welght data.- Differences f-om controls were considered statistically significant
when p < 0.05. The least significant difference test.was then used to determine which
test groups showed differences from controls.

A signed and dated quality assurance statement was present.

A signed GLP statement was present; the study was conducted under FDA GLP but
was conducted prior to EPA GLP guidelines.

3 ) : ,
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C. METHODS AND RESULTS

I. Qbservations: Animals were inspected daily for signs of toxicity and mortality. More
detailed clinical exams including palpation were performed weckly,

Results -

Moruality: See original DER and the 2tiached mortality wble taken from the study
pathology report. TB-1 considers ihe decreased survival in males and females (about
40% lower than controls) at 1000 ppm to be treatment-related. Survival in high Jose
males was comparable to contrals until about week 81, whereas survival in high dose
females began to decrease by about week 62. Increased mortality appeared to have
been related to increased incidence of amyloidosis at 1000 ppm (see attached table
from study report and Microscopic Pathology. p. 8). :
Clinical signs: No treatment-relawed effects were reportedly observed.  However, data
on daily observations was not inclided in this report.

. Body weight

"

Animals were wcigh«i weekly for the first 6 months of the study, and monthly
thereaficr.

Results - Mean bed; weight data from selected times during the study are attached to

i, DER (tables copied from the study report) and total mean body weight gain during
*%e study is shown below in Table 1.

Cain in Males, ¢
A of Control

‘Galn Ln Females, ¢
\ of Control)

g of study roport; Btacistica.
analysie not performed.

2 Hean percent body weight gain compared to controls expressed by calculating
the percent welght gain per dose group ((g mean welght gain = ¢ inittal
mean body weight) X 100), thea dividing the treatment group by control
group values.




No treatment-related effects on body weight or body weight gain were obsesved in males or

females. Although the mean body weight of high aose males was statistically significantly

lower than <ontrols (up to about 9% lower), it wax rot considered a treatment-related effect

because the initia! mean body weight of males at high dosc was also about 9% less than

controls. Body weight gain expressed as percerit of initial body weight was actually greater in

high dose males and females when compar:d to rontrols,

3. Eood consumption and com, wnd intaie:

"ood consumption for each animal was measured weekly and mean consumption
was calculated as g food/cage/week. Food efficiency was not calculated. Mean
compound intake (mg/kg/day) values were calculat:-! by the study authors as time-
weighted averages using the food consumption ard t My weight gain data.

Results - Food consumption: No treatment-t7.. <1 effects on mean weekly food
consumption were observed in males or females. The overall mean weekly food
consurption in males was 38.2, 38.4, 38.8 and 36.4 g° (p<0.05) at 0, 250, 500
and 1000 ppm, respectively. High dose males showed slightly reduced mean food
consumption througaout the study which were occasionally swatistically significant.
However, because the decreases were small (< 10%: overall mean < 5% less than
controls), they were not considered of roxicologic significunce.

In females, sporadic, statistically significant decreases occurred occasionally and
overall mean weekly food consumption was slightly reduced in all groups: 38.0,
36.4°, 35.8" and 37.0 g° at 0, 250, 500 or 1000 ppm, respectively. However, no
dose-response was observed and the decrease was small at high dose (< 3% less
than controls).

- Compound consumption (time-weighted averages): Average compound
consumption during the study was 36.3,71.3 and 137.9 mg/kg/day for males and
41.6, 82.9 and 165.8 mg/kg/day for females in the 250, 500 and 1000 ppm groups,

respectively. Calculations were based on theoretical concentratinng of test material

4. Ophthalmoscopic examination: Not conducted.

sl

: Blood was collected for total white blood cell counts at study initiation,

12 moriths and prior to termination from 25 animaly/sex/dose group. Al terminsn™n a
differential count was also performed. The method of bleed..., was not descrived. It

was not stated whether animals were fasted prior to bleeding. Red blood cells were
not examined.

0/7067.
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Results - No treatment-related effects on white blood 3sits v “ ¢ ot nstically
significant decreases in total WBC counts in females at higt 22 .. e 42243,

compared o controls) were also seen at study initiation and werz not ¢. Lat
termination.

Sacrifice and Pathology

All animals that died or that were sacnificed (by chloroform anesthesia) prior to of
on schedule were subject to gross pathological examination. Animals were fasted
ovemight prior to terminai sacrifice. The CHECKED (X) tissues were collected for
histological examination from all control and high dose animals and from 20

animals/sex in the low and mid dose groups. The ngm
weighed.

X ' X X

Digestive aystem C«dumw 1Hemat. Neutologic

] | Tongue 1 ! Actta® 1 XX | Brain®,

1 | Sahivary glands® IX.‘(I Hesnt® ! X1 Penph. neeve®

| | Esophagus* I X1 Bane matrow® | X1 Spinal cord (3 levela®
| X1 Stomach® I X! Lymph nodes® | XX ] Piturtary®

| X| Duodenum® | XX | Spieen U X Eyestoptic 1.)®
| X leunum® 1| Thymus* Clandutsr

| X1 leum® Utogemial I XX | Adrenal gland®
| X| Cecumn® XX 1 Kidneys® 1 Lectinal gland

1 X| Calon® | X] Unnaty bladder* | X | Maininary gland®
| X1 Rectum® t XX ] Testes®® I | Patathytoidat®®

1 XX | caver ** | X1| Epitidymides | XX | Thytoidse®**

1 | Calt tindder® | ] Proatate Other

| X| Pencreas® | | Seminial vesicle | X | Bane*
Resprtatoty | XX | Ovaties*® | X1 Sheletal nuscte®
| 1| Trachea* | X1 Uterus® I X1 Shint

| X| Lung* [ X1 All grns fevioas
I | Nose “ared 1A e®
1| Pharyax

1§ Laerynx

* Reasired for wxhronic and chronic studies.
* Orgac weight required in subchronic and chroaie dudies.
+ o Orgat weight requited for nun-rodent studies.

-

Results -

a. Organ weight - Absolute and relative mean organ weights that were signifizamtly
different in treated groups compared to controls are shown below in Table 2
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TABLE 2: SELECTED ABSOLUTE (G) AND RELATIVE (% LODY WT) ORGAN WEIGHT DATA'
pry IN DIET o

HALRS:
Adrenals 0.008 0.22

Brain 0.47 | 1.39 0.47 1.34 0.48 1.28 0.46 1.4%°
Liver 2.29 | 6.20 2.0%° 5.80 2.44 6.9%° 231 | a8
Kidney 0.78 | 2.14 0.717 2.19 0.86° | 2.44° | o0.70 2.4Y
A ahals 0.013 | 0.41 | 0.2 | 0.39 | o.011° | 0.38 0.012 0.39
scatn . | 0.49 | 1.8 0.47° 1.50 0.47° 1.58 0.49 1.99
Lives 211 | emn 98 6.54 2,07 €.87 2.8 7.61
Kidney 2.64 2.07

« p<0.05

~mall but statisticatly significant increates in relative weights of the liver, kidneys,

spleen and adrenal gland were observed in males at 500 and 1000 ppm. With the
. exception of the adrenal gland. which showed increases of 23% and 50% compared o
Y controls at S00 and 1000 ppm, respectively, the increases were small (less than i5%).

\ In the absence of correlating microscopic lesions, these increases are not considered of
toxicologic significance. '

N\ No suatistically significant, (reatment-related increases in organ weights were
\,\obmved in females, although slight liver enlargement (25%) was observed at 1000
pm.
\

b. Uross pathology - No treatnwent-related gross lesions were observed. Some
covinoniy observed g:01s leslons included subcutancous edema, distended blacder,
bloa! or dark flyid in the gastrointestinal tract, prostate and/or seminal vesicle
enlargement in males and mottling or discoloration of vatious organs.

<. chrosct;y‘c pathology -

1) Non-ncopiastic - Seo original DER. Table 3 below shows the Incldence of
selected micro:egpic lesions observed in this study (unscheduled and terminal

7

i1
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sacnifice ammals combined).

DOSE N DIET, PPM
: 0 259 £00 1999
H
fntestine, lge: N = (72) {20} (4% (74)
Amyloidosis 4 ' 2 10
\ inclderce 6 10 10 14
Pancread: N = ‘ t74) (2C3 §20) (15,
Amylecidusie : 8 1 1 17
% incidence 11 s $ 24
Spleent N = (12 (20) (20) 1
Am; loidosin 1$ 3 7 33
% iacidence 20 1% 3% 47
stomach, N = (1) {20y (20) (74)
Amyloidosls 18 b} 4 41
A incidence 21 10 20 133
Testesy N = (74) (209 ' {20y 174}
AmyloLdosie 7 2 0 20
s incidence 9 i 10 ¢} 27
Atrophy 14 44 b . &)
% incidence 19 2% 1% H
atestine, lgei N = (hH (20} (20) 17%)
Amyloidosis _ $ 2 ’ s 39
A\ incidence 7 i0 28 40
Pancreras: N = (72) {20) t19) {713
Amyloidostis 7 4 s 117
% incidence 10 20 26 24
Spleen: N = (73) (26) (20) 1724
Amyloidosis 40 ? 12 $)
s incidence L 45 60 74
Stomach, N = 124} 129} (1) 17%)
Amylotdosis 38 11 14 81
% iacidence 47 $s kL3 76
Uterus: N = . (71} (20} (20 {1
Amylolidosias 12 1 p) 2]
i 117 _ § 15 N

i Data taken from Tablee 6 and 7 of atudy pathology report.

Sligntly increased incidence of amyloidosis in some organs was reporied. No sauitical
significance was determine * By the study authors: however, the increases were sufficient to

— — - - ‘e -

L
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suggest a possidle weatment-related effect. Although amyloid was a commaon MICTOKOPic
firdiny, - TONG all animals, the number of organs affected/animal was increased at 1000 ,.pm
(see HED Doc. Mo 001914). Amyloid was als0 found frequently in other organs nut listed
in Table 3, including thyroid, adrenals, mesentery, kidney and liver. The comparative
severity of the amyloidosis was nct quantitated in this study. Elevaled incidence was
observed in some organs telative (o controls 2t e and/or mid dose. Otker frequently
observed lesions that did not appear (o be treatment-related includzd chronic pncumonitis.
renal calcification, focal lymphocytic aggregates, atrial thrombosis and adrenal cortical
hyperplssia or atrophy.

2) Neoplastic - Table 4 shows incidence of liver microsc.pic neoplastic lesions obse: <A
this study. These data are provided for comparison with tumor incidenue i these organs
in the second mouse carcinosenicity stidy submitted for resmethrin:

pOSE IN DIET, ¥PM

QASREVATION . —f 230 580, 1000
LIVER = NO. EXAMINED (74 20 120} (1%}
Hepatocellular adencesa 4 ) 1 7
Hopatocelluler carcinoma 2 0 2 0
2520LA0 ' _
LIVE® = NO. EXAMINEO (M) 120} 120y (78
tocellular adenvmad 0 ) 0 0 0
Hipltbdillullr caccinoma 0 0 0 ¢

Date taken from Table 8 of study pathology report. i -

No treatment-related increases were observed for incidence of any neoplastic lesion.
The mast frequently observed tumor type was hemangioma, which occurred In lymph
nodes, spleen, liver, uterus and ovaries and showed no treatment-related increase (data
not shown in Table 4). Alvenlogenic carcinomas of the lung were also observed in
several animals among all dose groups and with no association with treatment.
E. DISCUSSION: .

TB-I agrees with the conclusions of the study authors and the Addendum to the
original DER (HED Dec. w. 001913) that a NOEL fer systemic toxicity of $00 pptu and
a LOEL of 1000 ppm were dete=mined for mice in this study, based en decreayd survival
in both males and females. The decreased survival in high dose animalt oceur: .. cuting

_1ha cond yeat of the study but was chserved earlier in females (about week 63 han -
makes (about week 81). Decreased survival api©  od 10 be related to the inctensed

9
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incidence and organ involvement of amyloidosis. Moitality resulting frum amyloidosis
was also high among control animals but appeared to be cxacerbated by treatment.
icularty at high dose. Comparative severity of the iesions within cach organ was not
determined in this study report. Although the incidence of amyloidosis in any given
crgan was not statistically significantly increased according 10 the study authors, the
frequency of the observation per animal showed a ircatment-associated increase (see
original DER} and was particularly evident at 1000 ppm in males. The increase was less
pronounced in females but was likely to account for their ircreased mortality as well.
The increased incidence of amyloidosis at high dose may have been secondary 10 stress of
other effect of the test material. Similar but less pronounced effects on morality were
observed in 2 second mouse carcinogenicity study on resmethrin.

No increases in any mor incidence were observed in mice treated with resmethrin at
dietary doses up 10 1000 ppm.

F. Smy_p_ﬁﬂﬂﬁm are as follows: »
- analyses of dietary concentrations, homogeneity and stability not included in the study
report,
- some tissues required by Guideline 83-2 were not reported to have been examined
microscopically,
. individual animal body weight data not included in report,
- individual food consumption data not included in report.
. summary of clinical signs not included in report.

Although this study does not satisfy guideline requirements for 83-2b based on
numerous study deficiencics, 1O additional information is required at this time because
this study, taken together with 2 second mouse carcinogenicity stugy, provides adequalte
information 10 evaluate the carcinogenic patential of resmethrin in mice. The NOEL and
LOEL in this study are supported by the results of the second study (NOEL = 600
mg/kg/day). The decreased survival after chronic treatment is consistent with the efferts
observed at similar doses in the second mouse stedy. although effects were marginal in
females in the second study. Although dose levels were reported to be slightly higher in
the second study (1200 vs 1000 ppm, HDT; doses about 20% greater using theoretical
dietary levels), actual doses in the 2 studies may have been closer o cach other because
of slightly lower purity (5% less} of technical resmethrin and occasional periods of low
dietary concentrations in the second study.
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EPA Reviewer: Linnea J. Hansen M&&. Date éé 499

Review Section 4, Toxicology Branch I (7509C) :

. EPA Section Head: Marion P. Copley . f;’mm%_ Da(e(ﬁj[?"
Review Section 4, Toxicology Branch I (7509C) /

DATA EVALUATION REPORT

STUDY TYPE: Carcinogenicity - Mouse (83-2b)
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TEST MATERIAL: SBP-1382

SYNONYMS: Resmethrin; 5-benzyl-3-furylmethyl (IRS)-cis,trans-chrysanthemate

STUDY NUMBER: 83734

SPONSQOR: Roussel UCLAF Corporation, Montvale, NJ

TESTING FACILITY: Bio-Research Laboratories Lid., Senneville, Quebec, Canada

TITLE OF REPORT: A Dietary Oncogenicity Study of SBP-1382 in the Albino Mouse

AUTHOR: L. Kangus, B.A.S¢.

REPORT ISSUER:  January 8, 1992

EXECUTIVE SUMMARY: In a 2-year carcinogenicity study, resmethrin (technical, 84.8%

a.l.) was administered in the diet for 104 weeks to 50 male and 50 female Swiss Crl:CD-

I(ICR)BR mice/dose group at levels of 0, 300, 600 or 1200 ppm. Twe conirol groups of 50

animaly/sex each were included. The time-weighted average dose for these dictary levels

corresponded to 0, 43.4, 84.3 or 169.3 mg/kg/day for males and 0, $2.9, 105.5 or 208.9

mg/kg/day for females (based on theoretical concentration in diet). An interim sacrifice group
was not included.

At 600 ppm, survival in males was decreased during the last months of the study compared to
both control groups (43% less than both control groups: difference not statistically significant).
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At 1200 ppm. survival in males was also reduced (38% less than controls). No overt treatment.
related signs of toxicity were observed in females at any dose. Slightly decreased survival in
females at 600 and 1200 ppm (~ 19% and 14% less than Control group 1, respectively) was not
considered toxicologically significant but was considered a possible threshold response based on
results of a previously submitted mouse carcinogenicity study. Clinical signs were only observed
in preterminal ammals and were considered agonal symptoms and not ditect effect of trcaiment
(signs included weak condition, distended, blue abdomen, tremors and reduced body
temperature).  Dose-related increased liver ticight was observed at all dose levels but was
considered a metabolic adaptive response reflecting induction of hepatic microsomes since it was
not accompanied by microscopic lesions other than hyperirophy, and since liver weight was also
variable among the 2 male control groups). The LOEL for systemic toxicity was 600 ppm
(84.3 mg/kg/day) in males based on slightly increased mortality snd > 1200 ppm (208.9
mg/kg/day) in females. The NOEL was 300 ppm (43.4 mg/kg/day in males. A threshold
NOEL of > 1200 ppm (208.9 mg/kg/day was established in females.

A dose-related increase in combined hepatocellular adenoma/carcinoma was observed in males
(at 1200 ppm, 36% vs 16%, Control group 2 and 2%, Control group 1; statistically significant
compared to both control groups separately; also significant for trend). Incidence was within
historical control range reported from other laboratories. TB-I defers decision to the RfD/Peer
Review Committee as to whether the increased incidence of these tumors at 1200 ppm is related
to administration of resmethrin.

This study is Core-Supplementary by itselfl and does not satisfy the guideline requirement for
a carcinogenicity study (83-2b) in mice because an MTD was not achieved for females.
However, it i3 Core-Minimum when taken toacther with a previously submitted mouse
oncogenicity study (reviewed in HED Doc. nos. 001913 and 001914) and fulfills the guideline
requirements for 83-2b. A new study iy not considered necessary at this ime.

Special Review Criteria (40 CFR 134.7) None
A. MATERIALS:

1. Test Material: SBP-1382, technical
Description:  waxy yellow solid
lovBawch #: 8N 0731B)
Purity: 84.8%a..
Stability of compound: stable in dark at room temperature
CAS #: 10453-86-8

2. Yehicle control:  Acctone (BDH Inc.). LovBatch # 70027/15148
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5. Test animals: Species: Mouse (albino)
Strain: Swiss Crl:CD*I(ICR)BR
Age/weight at study initiation: About 6 weeks. 15.6 - 32.4 g, males;
‘ 16.6 - 25.8g, females
Source: Charles River Canada, St. Constant, Quebec

Housing: individually in mesh-bottomed stainless steel cages (2/cage during
acclimatization)
Eavironmental conditions: Temperature: 224+ 3C
Humidity: 50%.+20%
Air changes: not indicated
Phxtoperiod: 12 hr tight/12 hr dark

Acclimation period: 2 weeks
B. STUDY DESIGN:
1. Animal assignment

Animals were iis!gned Mmly to the test groups shown below in Table 1.

TABLE 1: STUDY DESIGN

Test Dose in diet  Study duration 24 mos.
Group (ppm) male _female
1 Control 1 0 : 50 50

2 Control 2 0 50 50

3 Low (LDT) 300 50 50

4 Mid (MDT) 600 50 50

5 High (HDT) 120G 50 50

Dose selection rational: The study report stated that in a 4-week study by
BioResearch Laboratories (Project no. 83753), a maximum tolerated dose of 1200 ppm
was established. No further details of the range-finding study were provided.

2. Diet preparation and analysis
Treated diets were prepared weekly by liquefying the test material at SO° C,

. .ing appropriate amounts with S0 ml acetone vehicle and incorporating into
laboratory diet using a Hobart mixer. The amount of test matecial was not adjusted for
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purity, ie was assumed 1o be 100% for purposcs of diet preparation. Dicts were stored
in the dark at room temperature. Stability of the test compound in diet preparations
was analyzed after 1S dayr storage in room lemperature in feeders (not in dark}.
Homogeneity was tested prior to commencement of treatment by analysis of samples
from top, middle and bottom of the mixer at discharge. Concentraiion of test
compound in diet was analyzed weekly for the first four weeks of the study and
monthly thereafier using gas chromatographic mcthods.

Resulty - Homogeneity Analysis: Analyses condusted pre-study demonstrated
reasonable homogeneity of test material in diet preparations. Analytical concentrations
at top, middle and bottom of mixer discharge were mostly within 10 %, occasionally
15%, of target concentration.

Sthility Analysis: Resmethrin was demonstrated 0 be stable in the diet for at least 1S
days, with essentially no loss of material during this time. '

Concentration Analysis: Overall the test material concentration in the diet was within
acceptable range of target concentration with weekly analytical concentrations showing
levels within 15%, usually better, of target. However, tsie xaalytical concentrations of
resmethrin at one or more dose levels were low (59% - 80% of target) during Weeks
65, 66. 67, (3, 73. 75 and 83. The lower analytical concentrations during this time
were consideced 10 be due to lack of mixing of test material prior to removal from the

storage vontainer, since analytical values improved when test material was mixed priof
to removal.

Animals received food (PMI Freds Certified Rodent Chow 5002) and water ad Libitum.

Statistics - Bartlett's test was used to analyze body weight, food consumption, feed
efficiency and organ weight data for homogeneity of variance. When variance of data
was homogencous, Dunnett's t test was used. When variance of data was
heterogeneous, Kruskal-Wallis test was used. Significance of intergroup differences
..ete analyzed using Dunn's test. Tumor and mortality data were analyzed using
Fisher's Exact Test. Clinical observation data was not analyzed.

A signed and dated quality assurance statement was preseat.
A signed and dated GLD statement was present.
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C. METHODS AND RESULTS

1. Qhservations:

Animals were inspected wwice daily for signs of toxigity and mogaluy. Detailed
clinical examinations were performed daily for the first four days of the study and
weekly thereafter.

Results -

Morality: Survival aates at Weeks 80 and 104 are shown below in Table 1:

TABLE 2: SURVIVAL OF MICE AT 80 AND 104 WEEKS IN 24-MONTH
FEEDING STUDY ON RESMETHRIN'

aroup leomd. _Hales _Females
0 Weshp 104 deeks 00 MWeeks 104 Mesks
1 {9y 80 (80) 21 {42) 37 {74) 21 (42)
2 10) 37 {(74) 21 (42) 36 (7 24 (48)
3 {300) 31 (62) 20 (40) 40 (80) 23 (46)
4 (600} 3% (18 12 (24) 3% (70) 17 (34
% (1200) 31 (62) 13 (26) 43 (86) 18 (36)
1 Data taken from Taple 2 of etudy report. W ® $0 for all groups
2 Rumder of gueviving animals (8 sucvival)

Survival curves provided by the study author are appended to this review. [n
males, survival at Week 104 was decteased compared to controls at 600 and 1200 ppm
(43% and 8% lower, respectively). The decreased mortality at these dose levels was
not statistically gnificant and did not show a dose-related effect. However, TB-! '
agreed with th- sudy authors that it appeared to be a marginal, treatment-related
decrease. The cause of the decreased survival was not determined.

{n females, survival at Week 104 was 19% and 14% lower than Control group
1 at 600 and 1200 ppm (not statistically significant compared to elther control group).
Because of the small magnitude of the dectease, TB-1 did not agree with the study
authors that the decreases were of toxlcologlc significance because of the small
magnitude. However, 2 previously submitted CD-1 mouse oncogenicity study (MRID
00083319), both males and females showed decreased survival at 1000 ppm, suggesting
{hat the decrease observed in (omales in this study may represent 2 threshold response.
In that study, decreased survival was attributed to increased amyloidosis: however, in
this study survival rate did not correlate with incidence of amylotéusia. -

v
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Clinical signs: A summary of selected clinical signs observed in preterminal animals
is shown below in Table 3:

TABLE 3: SELECTED CLINICAL SIGNS OBSERVED IN PRETERMINAL' ANIMALS!
—————

moribund prior to scheduled terminal sacrifice

\ (values reflect only number
of animals effected and not number of times during the study thaz the

effect was observed).

7 OData taken from Appendix I of study reporc.

Dietary Dose, PPM: 0 (1 0 (2 300 400 1200
HALES: N = 29 29 30 8 3
Blue abdomen 4 ;) 4 1) 14
pDistended abdomen 8 13 14 24 19
Reduved body T° 9 S 8 14 14
Swollen prepuce/penis 3 3 7 15 9
Weak condition 9 ? 3 io 7
Tremors S ? b 7 ('3
Reduced activity k) $ ) ? 10
PERALES) N = 29 27 a7 34 32
Blue abdomen b 2 1 5 ¢
Distended abdomen 6 10 9 ié 11
Reduced body T 9 il 10 11 21
¥eak condition 9 10 9 14 197
Tremors ] ) [ S 13
Reduced activit 9 1l 10 9 19
1 Freterminal ANIMELS refers to @11 animals that 3133 of were sacriticed

Clinical signs in animals athat dicd or were sacrificed moribund prior to scheduled
terminal sacrifice generally reflected deteriorating condition. lncreased incidence of
distended and/or blue abdomen and swollen urogenital region were observed in males at
600 and 1200 ppm. Decreased budy temperature was observed in males and females.
The incidence of tremors and reduced activity was increased in females at 1200 ppm.
These observations were considered agonal and not due to treatment, since no treatment-
related clinical signs were reported in males or females surviving to study termination.

2. Body weight

Animals were weighed weekly beginning on the week prior to Initiation of dosing.

Results - Selected mean weekly body weights and total weight gain for the 24-month
dosing period are shown below in Table 4:

<z
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TABLE 4: SELECTED MEAN BODY WEIGHT AND TOTAL BODY WEIGHT GAIN (G)'

DOSE, POM [*] (1) 0 {2) 300 600 1200
HALES
week 0 26.8) 27,90 28.44 28.41 Ze.81
veak 13 36.98 37.18 36.8) 3.0t 37.87
Week 52 4068 40.70 40.62 11,98 41.90
Week 75 40.88 1.1 40.30 a1 42,26
week 104 | 39.87 19.62 18, 4 4011 | 42.08101,2
“roral oatn | 2304 | 1192 | 1004 | o | 1e
revsLEs
week O 21.34 20.91 21.21 21,38 21.16
weax 13 28,99 27044 21,48 29.29002 | 28,9401
Week 82 33.87 32.34 34.09 38,11 32,93
week 79 34.42 34,14 34.56 3401 33,90
week 104 | 3511 33.82 34.73 38,74 33.7s |}
| zorar cain | 137 | .0 13.52 | 14.36 12,59

. Data tanen from table J of study report

*» p< 0.09 LA p < 0.0}

Note: Treatment groupe ware compared to each control Jroup separately fot
sratistical analyses. Humbere after p values refecs L0 control group
(1 or 2) at which the indicated lovel of stacistical significance was
observed.

No significant treatment-related differences in mean body weight were observed
in treated groups compared to either control group. Sporadic statistically significant
differences, both increases and decreases, were observed but were of small magnitude
and not dose-related. At Week 104, body weight gain in females was reduced by .. =«
than 9% compared to control group | but was the same as Coutrol group 2.

3. Food consumption and compound intake:

Food consumption for each animal was measurcd weekly and mean consumption
was calculated as g food/animal/weck. Mean food efficiency {(ody weight gain, kg
+ food consumption, kg per unit time) X 100} and mean compound intake (mg/kg/day)
values were calculated by the study authors a- time-weighted averages from: the food
consumpdon and body weisht gain data.

Results - Food consumption: No treatment-related effects on mean weekly foud

consumption were observed. Sporadic, statistically significant decreases aceurred
occativnally amone cll  ups.

- Compound consun.ption (time-weighted averryge: alculaied by study authors using

7
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the theoretical conentrations): Average compeund consumption during the study

was 43,3, 84.3 and 169.3 mg/kg/day for males and 52.9, 105.5 and 208.9
mg/kg/day for females in the 300, 600 and 900 ppm groups, respectively.

- Food efficiency: ‘There were no treatment-related effects on food effiziency. Weekly
efficiency values varied considerably among all groups. including the two control

groups. Sporadic sutistically significant differences from the control groups were
observed among all treated groups.

4. Ophuialmoscepic ecamination

Eyee f all suiviving arimals were examined by indirect ophthalmosxcopy and

blomzcw'.rop) at pretrcatr nt, Week 80 (12 mos.) and at Week 103 prior 0
termination.

Rezults « No treatment-related effects were observed at Weceks 80 or 103 of the study.
S, .raic incidence of cataracts, central corncal opacitic. and retinal degencrative
iesions were Jbserved among all groups, including both control groups.

5. Hemelelugy

B d wisco gcted at 12 ard 24 months (or hematology analysis (blood smears)
from . wrviving animals. At 12 months, blood was obtained from the lateral il vein
«! &' 24 months, from the abdominal sorta at terminal sacrifice. Smears were
« camined for d'fferential white blood cell count and red/white blood cell morphotogy.

Results - No treatment-related cffects on white blood cell count of morphology were
ob.erved,

6. Sacrifice and Pathology

All animals that died or that were sacrificed (by exsanguination under ether
unesthesia) prior to or on scherlule were subject to gross pathological examination.
Animals were fasted overnight prior to terminal sacrifice. The CHECKED (X) tissues

were collected Jor histological examination. The (XX) organs, \n addition, were
weighed.
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X X X
igestive systam Cardiovsc. /Hemak Neurologic
| X| Toague | X| Aorta® | XX | Berin®,
} X | Salivery glands* | XX | Heant® [ X | Periph. nerve®
| X ] Esophagus® | X | Bone masrow® | X | Spiaal cord () levels)®
| X)] Swomach® I X| Lymph nodes® | X | Pituitary®
| X| Duodenum® § XX | Spleen | ~ | Eyes (ogtic a)®
| X] lejunume® | X| Thymus® Glandular
| X| lleume® Urogeaital § XX | Adrenal gland®
} X| Cecum® | XX | Kdneys® = | | Lacrimal gland
| X| Colon® | X1 Urinary bladder® | X | Mammary gland®
| X| Rectum® ] XX | Testes*" | X| Pastyroidse*
[ XX | Liver** | X| Epididymides | X | Thyroidse"*
1 X| Gall Sladder® | X | Prostatr Other
| X| Pascrem® | X 1| Sewinal vesicte | X | Bone®
Respiratory , | XX | Ovaties®* } X1 Sheletal tiuscle®
] X| Tenchea® | X | Cterust | X| Skin®
] XX | Lusg*® I X1 All grons tesicas
| | Nose und masses®
|| Oharyax

1| Laryna
* Required for wubchionic and chteaic studies.
* Organ weipM requited in sudchroaic and chroaic studies.
+ + Organ weight wquired %or noa-rodent Rudies.

Results -
8. Organ weighy - Absolute and relative mean organ weights that were significanily

different in treated groups when compared to one or both control groups are shown
below in Table S:

TABLE S: SELECTED ABSOLUTE AND RELATIVE ORGAN WEIGHT DATA‘

Pemmowr | oy | o [ 500 |

BALES:
Liver lbl 1.449 1.°94 2.08¢0+) 2,186+ 2:12)ess}
re’ 4.237 $.507 ‘.410"! 2.2%6e e} 7(""'.‘
Kidney ab¢ 0.719% 0.71% 0.741 0.1759 0.09%s)
. rel 2.127 2.144 2.304 2.222 2.887%s /02
EEMALRS ¢ ‘
Liver abe 1.424 1.3i0 i.547 1.829¢¢2 2.023%¢¢]/e0)
rel 4.824 4.544 £.430¢2 6.248¢0) /sse3 T.37800s},2
0.51% 0.8%1<2 0.8%4eet,2
1.826 ] 1.9¢422 a.ltit'l.t

Tab : of Study Repoct .
o P < G.08 se p < -0.01 see p < 0.001 Motel Treated g
compared to each sontrol group separately. Nuabers after p values m-l!.eau 3
eonquqroup (1 or2; at which indicated ievel of statiotical slgnificeance vas observed.

?l Ye v
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Statistically significant, dose-related increases in mean absolute and/or relative liver
weights were observed at all dose levels in males and females (compared to cae or both
control groups). At 1200 ppm relative liver weights compared to control groups | and
2 were increased by 82% and 38% in males and 55% and 62% in females, respectively.
TB-1I considered these effects to be due to metabolic adaptation and microsomal induction
and not of clear toxicologic significance since no lesions other than hypertrophy were
observed microscopically, and since there was also considerable variation between male
control groups (32%).

Relative kidney weights were statistically significantly increased in males and
females at 1200 pom (20% in males and 19 - 25% in females), and in females at 600 ppm
(7%). In the absence of corresponding gross or microscopic pathology, this effect was
not considered to be of toxicological significance.

b. Gross pathology - No treatment-related gross lesicns were observed. Grossly visible
masses in liver correlated with the microscopic observation of tumors identified at cach
dose levei (see neoplastic microscopic pathology, below).

¢. Microscopic pathology -

1) Non-neoplastic - Table 6 shows the incidence of selected microscopic lesions
observed in this study (preterminal and terminal animals combined):

TABLE 6: INCIDENCE OF SELECTED NONNEOPLASTIC MI::ROSCOPIC LESIONS'
DOSE IN DIET, PPM

QRSERVATION 9 (1) 0 (2) 300 400 1200

MALES - -

ADRENAL GLAND, Cystic degen, 6 7 12 s 7

HEART, Fibroeis 11 12 11 19 16

LIVER:

. DAffuse hypertrophy 3 0 6 -3 19
Focal hypertrophy 1 0 1 J 0
Centrilobular hypertrophy 0 ] 6 9 18
Focal hepatoc. hyperplasia 0 2 2 2 1
Centrilobular degeneration 1 by 0 1 2

EEMALES

ADRENAL GLAND, cystic degen. 24 2% 20 26 38

HEART, Fibrosis 6 $ 9 9! 6

LIVER: -

Diffuse hypertroph 2 0 1 s 8
Focal hypertrophy 1 0 v 0 2
Centrilcaular hypertrophy ] 0 0 ] 0
Focal hepatoc. hyperplasia 1 2 i k] 0
Centrilobular degeneration 0 0 0 2 1

1is. 1 1 1 0 3
b Data taken from Table 8 of study seport. For all gzoups N = S0 except i

where noted.

2 N =49

10 | | | \
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No treatment-related non-neoplastic microscopic lesions of toxicologic significance
were observed in males or females. Dose-related increased incidence of hepatocellular
centrilobular hypertrophy (males) and diffuse hepatocellular hypertrophy (males and
females) were observed but were considered by TB-1 to be an adaptive metabolic response
to treatment. The hypertrophy correlated with increased liver weight observed in treated
animals. The study authors reported a slight increase in cardiac fibrosis among
preterminal males; however, this was only seen at 600 ppm and TB-I agreed that this was
not a direct effect of treatment. Increased incidence of adrenal cortical cysts in females
at 1200 ppm occurred at high background incidence and was not considered treatment-
related. Amyloidosis in several organs was observed frequently among all groups and
showed no treatment-related increase in incidence or severity; slight increases in some
tissues were observed in females at 600 ppm, but was considered a background lesion.

-2) Neoplastic - Table 7 shows incidence of microscopic neoplastic lesions observed in the
liver. Statistical significance was calculated by comparing treatment groups to each other
and comparing treatment groups to each control group separately:

TABLE 7: INCIDENCE (%) OF MICROSCOPIC NEOPLASTIC LESIONS [N LIVER!
— : DOSE IN DIET, PPM
OBSERVATION o (1 0. {23 200 €00 1200
BALES
LIVER:
Hepatocelluler adenoma 1 (2) 8 (16)1 9 (18)*0] 10 (20)ee} 12 (24)+0}
Hepatocellular cercinoma 2 (4) 0 2 (&) 4 (8) 6({12)°=2
Combined adeno/carcinoe 3 (6) 8 (16) 11 (22)e1? 14 (28)°e} 18 (36)e]eee?
IEMALES
LIVER:
Hepatocellular adenoma 2 {4y O 1 (2) 2 (4) 3 (6)
Hepatocellular carcinoma O 0 0 2 (4) 0
2.14) 0 1 t2) 4 (8} 3 (6

Data taken from Table 8 of study roport. For all groupe, N = 50

] p < 0.01p; oo p < 0.001; eee p < 0.00i. (Statistical analyses performed by
reviewery TFishar‘'s exact test;) no adjustaents for mortality). -

Note: Treated groups were compared to each control group separately. Number after
p notation indicates the control group that was significant at the indicatad level.

Slight increases.in tumor incidence for hepatocellular adenoma and carcinoma were
observed in treated males, but statistically significant increases were observed in each case
compared to one but not the other control group. However, combined incidence of
hepatocellular adenoma/carcinoma was increased at 1200 ppm (36% vs. 16% in control group
2 and 2% in group 1) and the increase was statistically significant compared to both controls.
The study authors also determined that the incidence of adenoma and curcinoma were
significantly different from only one control grcup, but did not analyze the combined tumor

i1
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incidence. They considered the increased inc:dence of proliferative liver lesions to be due
to the metabolic cffects of resmethnin.

The tumors did not affect mortality in treated animals; most preterminal animals died

~ or were sacnficed during the last few months of the study. Examination of the individual

animal dawa indicated that time o tumor onset was not affected by treatment for ether

adenoma or carcinoma. The first adenoma was observed in preterminal animals at Week 50
(1 Control; 1, 1200 ppm); the rest were observed between Weeks 81 to 104

In-laboratory historical costrol data were limited 1o one study of 50 animals; incidence
of adenoma was 8% and carcinoma was 6% in males. Supplier historical control data for
this strain of mice gave a range of 0 - 17% for adenoma and 1 - 14% for carcinoma in males
sacrificed between 21 - 24 months of age. However, a published report listed the incidence
of hepatocellular adenomas up to 31% and carcinomas up to 13% in 24-month old CD-1 male
mice. Another published report on 84-week old male mice reported 18% adenomas and 2%
carcinomas. The incidence for each tumor type observed in this study therefore fall within
ranges for control males of this strain reported by other lasoratories. TB-l cofers
determination of the relationship of the tumors incidence to resmethrin treatment to the
RID/Peer Review Committee.

No increases in the incidence of liver tumors or other neoplastic lesions were observed
ir females.

E. DISCUSSION:

Adequate toxicity to evaluate carcinogenic potential was marginaily achieved in males
based on slightly decreased survival (not statistically significant) at 600 and 1200 ppm. Liver
effects included enlargement and hypertrophy in both males and females; however, in the
absence of microscopic pathology other than hypertrophy, they were considered to be
metabolic adaptive responses indicating induction of hepatic microsomes (it is noted,
however, that liver is usually a target organ for pyrethroid compounds). Animals that died
or were sacrificed prior to study terminction at 104 weeks showed increased incidence of
some clinical signs: blue and/or distended abdomen, weak condition, tremors in females,
Since these symptoms were not observed in animals surviving to termination, TB-1 agreed
with the study authors that these symptoms appeared to be agonal and not 3 direct effect of

treatment. A NOEL of 300 ppm (43.4 mg/kg/day) and LOEL of 600 ppm (84.3 mg/kg/day)
was established for males based on decreased survival.

There were no overt treatment-related effects observed in females. TB-1 does not agree
with the study author that the slightly decreased survival in females at 600 and 1200 ppm was
adequate to establish a toxic dnse level. Although an MTD may not have been achieved in \

J
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females in this study, in a previously submitted mouse oncogenicity study (MRID 00083319;
te-. svey in HED doc. nos. 1913, 1914; supplemental DER contined in same HED
document as this DER), survival in both sexes at termination was significantly reduced at
1000 ppm (40% less than controls). The slight decrcases in the newer study may therefore
represent a threshold response. A threshold NOEL of > 1200 ppm (208.9 mg/kg/day) was
therefore vstablished for females. Although dietary doses in this study were about 20%
higher than the earlicr mouse study, actua! dose$ administered may be closer to each other
because purity of the test material in this study was slightly lower (about 5%) and analyses
“of the tes: diets indicated occasional iow values.

A slight dose-related increase in the incidence of combined hepatocellular
adencma/carcinoma was observed in males. Inadequate in-laboratorv historical control data
is available to assess whether the incidence is within their range (inciuence in one available
sudy was considerably lower than obscrved here). Published reporis from other labeataries
indicate highly variable incidence of these tumors in male CD-f micc wd the inciderce
observed in this study was within the range of at least one other report. No increases in any
tumor incidence were reported in the previously submitted mouse carcinogenicity study at
similar (slightly lower) doses. TB-] defers determination of the relar-anship of these tumors
10 tr=dment with resmethrin to the R{D/Peer Review Committee since the increased
inciderce was marginal and limited historical control data was available.

F. STUDY DEFICIENCIES sre as follovs:

- MTD not achieved in females,

- dietary concentration deviated significantly from target on several occasions
- summary tables not prepared for gross lesions,

- individual animal clinical observation data not included in report.

Although this study by itself does not satisfy guideline requirerients for 83-2b based
on inadequate dose levels in females, a new study is not roquired. When this study is taken
together with the previously submitted mouse oncogenicity study (reviewed in HED Doc.
nos. 001913 and 001914), it provides adequate information to assess the carcinogenicity of
resmethrin in mice. The NOEL/LOEL for systemic toxicity based on increased mortality are
similar i the two studies. '
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of

The information not included is generally considered cgnﬁidential

by product registrants.
the individual ‘who prepared the response to your request.

If you have any questions, piease»contaCt .
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“) % S i WASHINGTON, D.C. 20460
MEMORANDUM
DATE: DEC I 5 Sbl PESTICIDES AND TO5IC SUBSTANCES

SUBJECT: EPA Reg. No. 432-487. Company Respense to the Problem of . °
Amyloidosis Increase in the Mouse Oncogenesis Study with Resmethrin.

. ‘ \b TOX Chem. No. 83E
FROM: " John Dohert \Q‘Qﬁ wals! %\
. . Toxicology (Brjanch/HED  (TS-769)

N
o

v
- T0: F. D. R. Gee, PM #17 s
.o Registration Divisisn {15-767)
' Background: .
' The Penick Corporation previously submi tted a .mouse oncogenesis study

with the insecticide resmethrin and review of this study (see J. Doherty
: review, dated December 11, 1979) indicated that the test chemical may be
- associated with increased incidences of amyloidosis at all dose levels .
‘ Ay jncluding the low dose Jevel. The registrant was asked to reexamina
tissues in the low and mid dose groups and to provide a demonstration
that amyloidosis in the low and mid dose groups was nct related to
ingestion of resmethrin. NOTE: The testing laboratory already had
v conceded that the high dos2 groups {male and female) developed higher
frequencies of amyloidosis probably as a non-specific result of the test
chemical and that this was related to early deaths of the mice.

Registrants Response:

1. The registrant replied that amyloidosis occurs frequently in mice
and its occurrence in this study is not conclusively related to
ingestion of resmethria. They request that a NOEL of 500 ppm be *
assigned for this lesion.

2. EPA's request to reanalyze certain slides and grade the amyloidosis

(i.e. as 1-4 depending on severity) as well-as to analyze unread
slides was not carried out by the registrant.

3. The registrant provided “sddendum Statement on Amyloidosis® prepared
by George E. Cox, M.D., Directur of Pathology, at Food and Drug Research
Laboratories, Inc. where the study was originally conducted. In this-
statement Dr. Cox asserted that "although the high level of mortality
was real and the amyloidosis {regarded as cauysative) was a marked -
- finding, it (amyloidosis) is of trivial importance as an indicator
. of test material toxici ty". Dr. Cox indicated that the amyloidosis
e’.’ " commonly occurs fn this strain of mice, and. its predisposition is
idiopathic and determined genetically. One of a number of factors which
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percent Incidence Amyloid Found per<

Table 1

» 250 500
i = M F i F M F
: Adrenals ¢5.4 83.8 85.0  73.7  85.0  73.0
: (45/71) (62/74) (17/20) (14/19) (18/20) (15/20)
: Epididymides 0 - 0 - 0 -
P ( 0/73) ( 0/20) ( 0/20)
. ; Heart 5.4 84.9 ~ 80.0  65.0  85.0 75.0
: (a1/74) (62/73) (16/20) (13720) (17/20) (15/20)
Lrg. Intestines ~ 5.6 7.0 10.0 10.0 10.0° 25.0
( 4/72) ( 5/71) ( 2/20) ¢ 2/20) ( 2/20) ( 5/20)
‘ gpl. Intestines  &L.1 95.9 80.0  85.0  95.0 100
L : i (60/74) (71/74) (16/20) (17/20) (19/20) (20/20)
. Kidneys 6s.s &7.8 100 ° 85.0 100  10C
: (50/73) (65/74) (20/20) (17/20) (21/21) (21/21)
' Liver . s4.1 69.9 70.0  60.0  55.0 85.0
' (40/74) {51/73) (14/20) (12/20) (11/20) (17/20;
Lungs 6.8 o ~  20.0 5.0 20.0 o
A ( 5/73) ( 0/74) ( 4/20) ( 1/20) ( 4/20) ( 0/20)
. Lymph Nodes 17.7 35.4 ~26.3  30.0 37.5 .33.3
. (11/62) (22/62) ( 5/18) ( 6/20) ( 6/18) ( 6/18)-
/"Q’ \ Mamm. Gld. - . 43 - 5.3 T - 0
. ( 3/70) - ( 1/19) ( 0/20)
Mesedtery 14.0 _ 74.5 35.7  75.0 46.2 100
c . ( 6/43) (35/47) ( 5/14) (12/16) ( 6/13) (15/15)
.Qvaries - 91.5 - 80.0 - 89.5
(65/71) = (16/20) (17/19)
Pancreas 10.8 9.7 5.0 20.0 5.0 26.3
’ ( 8/74) ( 7/72) ( 1/20) ( 4/20) ( 1720} ( 5/19)
saliv. Gld. 100 g7.5 S50.0 100  50.0 100
caees (1/1) C7/8) (3/6) (5/5) (/21 (2/2)
T skim 1.4 1.4 10.0 5.0 o 0
.- - ( 1/78) ( 1/74) ( 2/20) ( 1/20) ( 0/20) ( 0/20)
.-°:1°" spleen - 20.3 64.8  15.0 . 45.0 35.0  60.0
L - (i5/74) (40/73) ( 3/20) ( 9/20) ( 7/20) (12/20)
--:-- Stomach . 20.5 47.3 10.0  55.0  20.0  73.7
- - (15/73) (35/74) ( 2/20) (11/20) ( 4/20) (14/13)
PR TeSt.CS . 9.5 - 10.0 - 0o -
semeel { 7/74) ( 2/20) { 0/20)
Thyroid 34.3 77.8 55.0 65.0  §0.0  78.9
. (24/70) (56/72) (11/20) (13/20) (10/20) (15/18)
Y Uterus - 16.9 - 5.0 - 15.0
- - 27— - (1200 . (3/20)
« (Mo. of animals with amyloidosis per number of animals examined)
From EDUL Study No. 5270, Path Table 6
b - - T . " —
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Tissue Examined?*

1000
M F

86.3  90.5
(63/73) (67/74)

2.7
{ 2/73) .

-89.2 90.7
(66/74) (68/73)
13.5 40.0
(10/74) (30/75)

94.5 91.9
(69/73) (68/74)

90.4 94.7
(66/73) (71/73)

79.7 92.0
(59/74) (69/75)

10.8 1.3
( 8/74) { 1/13)

20.3 47.1
{13/64) (33/70)
2.9
{ ~/68)
80.2
(46/51)

20.7
(68/7<,

56.3
(a0/71.

71.4

( 5/7 )
0

(- 0/775.

73.5

(53/72

76.0
(87/75

32.5
(13/40)

23.6
(17/72)
66.7
(4/6 )
1.4°
( 1/74)
46.6
(34/73)
55.4
(41/74)
27.0
{20/74)

75.0
(54/72)

86.3
(63/75
31.1
(23774
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might accentuate an already extensive ongoing activity, Or. Cox
indicated, was a high concentration of various nonspecific test
materials in the diet. Thus, the jncreased jncidences of amy\oidosis
are nonspecific.

4. The registrant consuited Conrad King, pvi, Ph.D. for nis "third party‘
opinion. or. King's opinion was that the amyloid findings already
presented demonstrate an equivoca\ effect which would remain equivoca\
even if 2 dose're\ated jncrease in amyloid was found on reexamination.

The rationale for nis opinion was that the high spontaneous {incidence
of amy\oidosis found in test animals in this study could have been

exacerbated py either physio\ogica\ stress or other nonspecifﬁc factors.

conclusions:

Addi tional work to quantitate amyloid is not. required in light of the
explanations provided by Drs. Cox and Kingd above. Tae increased jncidences
of amyloid which occur jn the low dose groups for some tissues are not
considered to pe of toxico\ogica\ concern.

NOTE: A gable showing the rates of amyloidosis in all groups {s appended.

3\ i .
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. ODATE: December 11, 1976 .

' E SUBJECT: EPAReg. No. 432-487, Evaluation of Mouse Oncogenic Study with
P Resmethrin.
’ ' N\ Caswell #83E
! FROM: John Doherty : ﬂt.;&{g % \’f\
H Toxicology Bfahch/MEDY (TS-769) Kb\
' -v0:  Franklin Gee, PM #17 .
Registration Division (TS-767)
Action Requested:
Review and evaluate a mouse oncogenlc study for purposes of supporting
registration and petitions for Resmethrin.
Conclusion: ’ ’ .
Toxicoloéy Branch was n.r .vie to dcotermine if a No-~Effect-Level (NOEL)

b for the lesion described a: xmyloidosis was established for Resmethria {u
this study. Insufficient data aie presented to determine if there is an
increase in this lesioa in tle low and mid dose levels and if the severity

. of this lesion is dose dependent.
' ) Therefore Toxicology Branch requests that the slides showing the presence

of amyloidosis be reexamined and the lesion be graded 1-4. The tissues
from the mice in the low and mid dose groups that have not yet been
: examined should be included in the reassessment. The report should
: clearly demonstrate to EPA's satisfaction that amyloidosis 1s not
3 related to the test material at the low and mid douse.

" Review of the Study: (In EPA accession #238953-7)

Food and Drug Research Laboratories; June 6, 1979; Laboratory No. 5270 l .

75 male and 75 female CD-1 albino mice were grouped into 4 groups and fed

diets containing 0, 250, 500 or 1000 ppm. The duration of feeding was for
85 weeks. . . .

. . .
‘e te -
PRI LT R

.
et Amh e

EPA FORM 1220-6 IREV, 3-76]
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j _&e_.f,ul.ts:
3 1. Survival :
1 % Survival
- 1 Dose Males Females
¥ yose pli=teh-2 . Iemale>
° 0 51 52%
250 57 S7%
: 500 43 60%
: 1000 31 ‘ 32%*%

2,

3.

4.

—S.

*Chemically related (3tatistically significant).

Body weight data:

All three test groups for the males were jower in body weight
(significantly). For females, low and mid levels, but not the high
dose was lowers

Graphical analysis of the data by Toxicology Branch (J. D. D.) failed
to demonstrate that the weight loss in males at the low dose is a
chemical or dose effect. The mice in this group were significantly
lower in weight at the initiation of this experiment.

Tood consumption:

Males at the highest dose and females at all doses were lower. The
low dose females were 4% lower overall. This is not considered a
toxicological effect because the high dose group was 3% lower (l.e. no
dose response). : :

Leukocyte counts (25 mice/sex/group) initially, 12 months and at
termination. No dose related hematological changes were noted.

The following organ weight differences when compared to the control
group in males were noted:

1) Absolute and relative adrenal weights {ncreased at 500 ppm (20%
and 23%) and 1000 ppm (31% and 50Z). These increases were
statistically significant. At 250 ppm there was a 5% and 10%
increase that was not statistically significant.

£1) Liver weight relative increase at 500 ppm (12%) and‘1000 ppm ~
(15%).

iii)Kidncy weight relative 1ncrease.at 500 ppn {14%) and 1000 ppm
(14%2). ’

iv) Brain weight at 1000 ppm (12%) increase.

Other variations did’ not demonstrate a dose response dependence.

4
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6. Pathological examinations were conducted by three pathologists;
prs. D. R. Weaver, J. T. King and W. C. Tuft of the Robert Packer
Hospital, Sayre, Pa.

A. Pathology. Amyloidosis was observed in a greater number of mice fed
the high dose level than in the control group. The laboratory report
does not comment on the occurrence of this lesion in the mid and low
dose groups. This reviewer has determined that there might also be a
chemically related increase in amyloidosis a%t the low and mid doses.
For example: )

Amyloid Frequency*

Dose - , Males Females

0 (control) 4,69 . 8.10

250 6.15 (30Z)** 8.16

500 6.40 (36%) 9,10 (12%)
1000 7.40 (58%) . 10.32 (27%)

*Incidences of amyloid per animal.
#%(% higher than control).

One of the pathologists asserted that the occurrence of amyloidosis at
the highest dose was probably related to the increase death rate at
this dose. N

B. Oncogenic Evaluation: No evidence of neoplastic or preneoplastic
effects were reported.

Discussion:

Toxicology Branch is unable to conclude if a NOEL for the lesion of
amyloidosis was demonstrated in this study.

As an oncogenic evaluation, this study is CORE GUIDELINES, and
adequately demonstrates that in this strain of mice resmethrin does
not produce neoplastic lesions.

EPA:OPY :HED:TOX:RD JDOHERTY :8b 11/30/79 X73710  TS-769 Rm. 816 cM #2
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