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SUBJECT: 8H5559~-Sumithrin (d-phenothrin) = Review of Range
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TO: Joseph M. Tavano, PM Team 17
Insecticide-~Rodenticide Branch o
Registraticn Division (H7505¢C) Q%

THRU: Edwin R. Budd, Section Head %

Toxicology 3ranch I, Insecticide-Rodenticide Support
Health Effects Division (HE7509C)

The registrant Zzas submitted two range-finding studies in
response to <the Agency's request for additional information-
regarding the sumithrin combined chronic feeding/oncogenicit:-
studies for the rat? and mouse3. The doses selected iz thesz
studies (0, 300, 1CCO, 3000 ppm) have been questionea as <%=
Whether the hichest dcse tested was sufficiently high in order +-

-

lMeamca, E.2udd tTc J.Tavano, March 16, 1989. Sumithrin (é-
Shenothrin) - Zeview of To"icity Studies Submitted by Sumitemc
Chemical Company In Support of FAP 41H5233 and EPA Registraticr
We. 103C8-s5. ’

- . . o . . — 0 ) ] —~ -

¢Sumithrin: Comkined cChreonic Teeding,Cncegenicity S=udy o=
Z2ts [LSR 23 5TM0CI 'Z35; January 1s37).

4

*Sumithrin: Zcmzined Chronic Teeding ‘Cnccgenicity Seude -
Ilce {I3X 386, 3TM0CT L35: April 1287,
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satisfy the Agency's. reguirement for establishing a ™maximum
tolerated dose" (MTD). Detailed reviews of the two range~finding
studies are attached.

Summaries of the pertinent information are presented below.

1. ; . _
Over 13 Weeks 8 Moo : Feb 83).
es eri - Sumithrin, technical grade
Gonclusion - This 13-week study is classified as Core

Minimum. The limited evidence of compound related liver effects
observed at the 3000 and 10000 ppm dose levels in this study
indicate that the highest dose tested in the chronic feeding/once
study (3000 ppm) was not sufficiently high to adequately
characterize the oncogenic potential of sumithrin. The chronic
feeding/oncogenicity study will remain classified as Core
Supplementary and 1is not acceptable in fulfillment of an
oncogenicity study in rats.

A. Male Rat

NOEL = 1000 ppm { 70 mg/kg/day)

LOEL = 2000 ppm (216 mg/kg/day). Increased liver
weights, increased lactase dehydrogenase,
decreased cholesterol.

At 1000C ppm (7C6 mg/kg/day) increased liver weights,
increased biliary hyperplasia, decreased cholesterol,
increased alkaline phosphatase, increased actase
dehydrogenase, decreased glucose, increases
lymphocytes.

3. Female Rat

NOEL = 1000 ppm { 75 mg/Xg/day)

LOEL = 3000 ppm {227 mg/Xg/day). Increased liver
weights, decreased cholesterol, increasec lactase
dehydrogenase.

. At 10000 ppm (714 mg/kg,day) increased liver weights,
decreased cholestercl, increased lactase dehydrzgenase,
increased albumin, decrzased glucose, increases
lymphocytes, increased hydrometra of the uzarus.

. Sunithrin: Five Week Zange=Tinding Texici=y S=-sd- o=
TSR =283 /SUMOCS/024; Zune 1, >93821Y).

PR es=]

study i1s classified as Core
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nd review oI tzme zzzpless
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individual animal histopatholegy data. In the interim, <the
limited evidence of compound related liver effects observed at
the 3000 and 10000 ppm dose levels in this study indicate that
the highest ‘dose tested in the chronic feeding/onco study (3000
ppm) was not sufficiently high to adequately characterize the
oncogenic potential of sumithrin. The chronic
feeding/oncogenicity study will remain classified as Core
Supplementary and is not acceptable in fulfillment of an
oncogenicity study in mice.

A. a ice

NOEL = 1000 ppm (190 mg/kg/day)

LOEL = 3000 ppm (565 mg/kg/day). Increased liver
weights, increased periacinar hepatocytic
hypertrophy.

~ND

At 10000 ppm (1958 mg/kg/day) increased alkaline
phosphatase, increased liver weights, decreased kidney
weights, increased periacinar hepatocytic hypexrtrophy.

B. Female Mice

NOEL = 1000 ppm (230 mg/kg/day)
LOEL = 3000 ppm (710 mg/kg/day). Increased liver weight.

At 10000 ppm (2339 mg/kg/day) increased liver weights,
increased periacinar hypertrophy, increased alkaline
phosphatase.
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Reviewed By: cCarolyn A. Gregorio s 2
Section I, Toxicology Branch I - IRS (TS~769C)
Secondary Reviewer: Robert P. Zendzian, Acting Section Head
Toxicolegy B?anch I - IRS (TS-769C{/7525z2;:’:/(77 ;74£ y/gf5

DATA EVALUATION REPORT

tud e: 82-1 13-Week Oral Range-Finding In Rats
Tox Chem No.: 652B
Accession No.: None

MRID No.: 409982-02
Test Material: Sumithrin, tachnical grade (Purity 92.6%)

Synonyms: - d=-phenhothrin
Sponsor: Sumitomo Chemical Company Limited

Testing Facility: Life Science Research (Suffolk, England)
Study No.: 82/SUM002/222 “

itle: Sumithrin: Toxicity In Dietary Administration Te
Rats Over 13 Weeks.

Author: V.M. Yappup, R. Ashby, J.C. Whitney

Report Issued: February 23, 1983

Conclusion: Possible treatment related effects were observed in
the liver of both high dose males and females (10000 ppm) when
compared to respective concurrent control animals as evidenced zyv
increased lymphocytes, increased liver enzyme activity (males
only), decreased cholestercl, increased lactase dehydrogenase,
increased plasma albumin, decreased glucose (females only),
increased liver weights (absolute and relative to body weight)
and increased biliary hyperplasia (males only). 1In addition,
increased hydrometra was also observed in high dose females. ALl
other examined parameters were similar to those reported for
ccntrol animals,

7ery limited evidence of minor liver toxicity was cbserved in ==a
30C0 prm males and females. The noted effects were decreased
chclestercl, increased lactase dehydrcgenase (females enly),
decreased glucose and increased liver weights (both absolute and
relative <o bodyweight). All other examined parameters wers
sinilar <=3 <hose reported for respective control animals.

~ecrzasad mean gluccse was reportacd In all treated femals mr-m=
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(300, 1000, 3000, and 10000 ppm) when compared to concurrent
control values. However, the inter-group differences were very

small and there was né apparent dose-related trend.
This study jis classified as Core Minimum as follows:
1. Male Rat
NOEL = 1000 ppm (70 mg/kg/day)

LOEL = 3000 ppm (216 mg/kg/day) Increased liver weights,
increased lactase dehydrogenase, decreased cholesterol.

At 10000 ppm (706 mg/kg/day) increased liver enzymes,
increased liver weights, increased biliary hyperplasia,
decreased cholesterol, increased alkaline phoschatase,
increased lactase dehydrogenase, decreased gluccese,

increased lymphocytes.

2. Female Rat
NOEL = 1000 ppm (75 mg/kg/day)

LOEL = 3000 ppm (227 mg/kg/day) Increased liver weights,
decreased cholestersl, increased lactase dehydrecgenase.

At 10000 ppm (714 mg/kg/day) increased liver weights,
decreased cholesterol, increased lactase dehydrecgenase,

increased albumin, decraased glucose, increased
lymphocytes, increased hydrometra of the uterus.

Classification (Core-Grade): Core-Minimum
Scecial Review Criteria (40 CFR 154.7): N/A
Quality Assurance Statement:
A quality assurance statement, dated Feb. 22, 1533 a=n

grned by D.J. Ford (Head Quality Assurance Unit, LSRR} was
esent.
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A. MATERIALS

1. Test Compound: Sumithrin, technical grade, Lot No.:
10102, Purity: 92.6%, pale yellow liquid, stored at 4° c.

2. Test Animals: Fischer F 344 rats, Supplier: Charles
River (Kent, England), four to six weeks old upon arrival:; body
weights: males, 95-125 g and females, 87-109 g; acclimation
periocd: 7 days; Housing: cne animal/polypropylene cage.

3. Diet: sSpratts Laboratory Animal Diet No. 2, powdered;
Supplier: Spratt's Patent Limited (Essex,England). :

B. STUDY DESIGN

1. Animal Assignment: Animals were assigned using a set cf
computer-generated random numbers to the following test groups:

Test Group Dietary Dose (ppm) Males Females
1 0 15 15
2 300 15 15
3 1000 15 15
4 3000 15 15
5 10000 - 15 15

All animals were given food an water ad libitum for the duration
of the study.

2. Dosage levels: 0, 300, 1000, 3000, 10000 ppm

3. Diet Preparation: Diets were Prepared weekly and stored
at room temperature in the animal room within light-proof plastic

storage bins. The stability of the test diets were determined
after one and two weeks of storage at rocm temperature and found
to be stable. Homcgeneity of the test compound for Group 2 (300
Ppm) and Group 5 (10000 ppm) was checked prior %o commencement of
treatment and was fcund to be acceptable. .
Concentration of test material in the diet was analytically
determined at weeks 1 and 13 of the study. The range of
percentages of intended values for groups 2, 3, 4 and 5 were 89-
92%, 91-102%, 96-104% and 98-87%, respectively.

C. METHODS:

1. Observaticns: Animals were observed twice each day for
mortality and signs of toxicity and were ralpated weekly for
swellings. sSeversly debilitated and merizund animals were
sacrificed.

- -

2. Bedv Welzhss: ALl animals wvers welghed weeXklvy.




3. i W o v i
Ratio and compound Intake: Food consumption, food conversion and
compournd intake were determined for individual animals cn a
weekly basis. Water consumption was checked daily by visual
inspection of water bottles and over a 3 day periocd in weeks 5,
6, 10, Il. -

4. Blood Collection: Although no Pre~test blood sampling
was perZormed, after five and eleven weeks of treatment, blood
from 10 males and 10 females from each group was collected frem
the retro-orbital sinus. The report did not state whether the
animals were deprived of water or food prior to collecticn of
bloecd sanmples. )

The foliowing hematological parameters we-e examined:

Packed Cell Volume (PCV)

Hemeglobin (HCB)

Leukzcyte Count (WBC)

Leukocyte Count, differential (lymphocytes,
eosinophils, basophils, monocytes)

Erythrocyte Count (RBC)

Mean Cell Hemoglobin (MCHC)

Mean Cell Volume (MCV)

Mean Cell Hemoglobin (MCH)

Platelet Count

"Due to lower haemoglobin concentrations in females receiving
10000 prm, the samples obtained after five weeks of trea=ment
were examined" for reticulocyte counts.

“he follzowing zlood chemistries were examined:

Alanine amino-transferase (ALT)
Aspartate amino-transferase {(AST}
Alkaline phosphatase (AP)
Urea
Gluccse
Total Protein
Electrophoretic preotein fractions
Calcium

- Sodizm
Potassium
Chloride concentrazion
Total cholesterol
Biliribin Concentraticn, ==tal, direct
Lactate dehydrogenacse



5. Urinalysis: After five and eleven weeks of treatment, .
urine from 10 males and 10 females from each group was collected.
Drinking water was removed "at approximately 12.30 hours and
urine samples were collected for approximately 14-16 hours with
food and water removed." The samples were examined for:

Appearance Protein
Volume Ketones
PH Blood
Giucose Bilirubin
Specific Gravity Urobilin
Nitrite Microscopy

Total Reducing Substance

6. Gross Necrcpsy: All animals were subjected to a
stardardized gross necropsy procedure which included:

a) preparation of femoral bone marrow smear,

b) examination of the external surfaces, the- )
cranial, theracic and abdominal cavities and the residual
carcass,

c) weighing of selected organs (described below) and,

d) removal and fixation of organs and/or tissues for
histopatholegical examination (described below).

7. Organ Weights: Absolute and relative to bedy weights were
determined for the following selected organs: adrenal glands,
brain, epididymides, heart, kidneys,liver, lurg, ovaries,
pPituitary, prostate gland, spleen, testes, thymus, thyroids (with
rarathyroids) and uterus for all groups at termination of the
study.

8. Histology: Histological examination of the following
tissues for treatment groups 1 (control) and s (1000C ppm):
abnormalities, adrenals, brain, Cecum, colon, ducdenum,
epididymides, Hardarian glands, heart, ileum, jejunum, kidneys,
esophagus, ovaries, pancreas, pituitary, prostate, salivary,
sciatic nerve, skeletal muscle. spinal cord (thoracic and
lumbar), spleen, liver, lungs (with main stem bronchi), lymph
nodes (cervical and mesenteric), mammary glands (caudal), stozach
(Pylerus and fundus), testes, thymus, thyroids (with

parathyroids), trachea, urinary bladder, uterine cervix and
uterus.
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D. RESULIS
1. Qbservations: Signs of toxicity, appearance and behavior

observed in this study were typical of rats of the strain and age
employed. No deaths and no palpable swellings were reported in
any treatment group.

2. [o) W 3

2.1 Grouo Mean Body Weights - a slight decrease (4-6%) in
the mean body weights of Group 5 males (10000 ppm) was observed
when compared to control animals over the 13 weeks on test
(Registrant submitted Table 2, attached). No differences were
noted in any of the female treatment grours when compared to
controls.

These data do not suggest any obvious effect of the test compcund
for male or fexale treatment groups. :

2.2 Group Mean Body Weight Changes - A slightly slower (7%)
rate of increase in mean body weights for high dose males (10000
ppm) was observed when compared to controls through 13 weeks on
treatment. The body weight increment at 13 weeks was 191 grams
for controls versuses 178 grams for the 10000 ppm animals. In
analyzing the weexly group mean body weight changes, the average
weekly gain for the high dose males was slightly slower (varying
from 1 to 6 grams) than concurrent controls throughout the study
(Registrant Tabkle 2, attached). These data are not considered to
be an indication of a sustained or meaningfuzl response.

No appreciable differences between control and treated female
rats were obserwved.

3. Food Consumption, Water Consumption, Food Conversion
Ratio and Compcund Intake: )

3.1 Food Consumption - "Throughout the treatment pericd <he
food consumpticn of rats receiving 10,000 ppm was lower than that
cf controls." Group mean food consumpticn wvalues {g/rac/week;
after 13 weeks of treatment were as Zollows (taken ‘rom
registrant submitted Table 1)

Focd Consumption (13 weexs)

Dose m) o] 300 10Cc2 3200 100c0o
-Male

(g/rat/wk) 1453 1414 1428 265 23ss
% Coatrol ——— -3% -2% -1%3 -33
-Female

(g/rat/wk) 1g2:2 1G02 10.3 218

Yo
th AN
WD

% Control - -2% ——— ———— -3

L
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Page is not included in this copy.
Pages /D ’ihrough / [ are not included.

The material not included contains the following type of
information:

_____ Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.
Description of quality control procedures.
Identity //of the source of product ingredients.
Sales or other commercia'l/.financial information.
A draft product label. e
The product confidential statement of formula.

Information about a pending registration action.

The document is a dqplicate of page(s) .

:/- FIFRA registration data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Since the animals were not affected with respect tc altereg
growth patterns, this findinc is nct considered to be
toxicologically significant.

3.2 Wat s tion - Water consumption was similar in
all groups throughout the study.

3.3 -2963 Conversijon Ratjos - The foed conversion ratios
(amount of focd consumed per unit gain ir body weight) were
similar for all groups throughout the study.

3.4 Comround Intake = Compournd intake calculated as gToup
mean values in units of mg/%g/day, is reported as follows:

omeound ake
Dieta ose (=on Compecund Inta e {mg(kq(dax)

Group Males Females

l Q - o - - - - -

2 3Cce 21 23

3 10¢0 70 75

4 30C0 216 227

5

ig0ceceo 706 714

4. 3lood Collection:

+.1 Hematological Examization: Statistically significant
(Student's t-test) increases in lymphocytes in both the 100c> Ppm
treated male and female rats were observed at the 5 and 11 week
examination intervals. Sporadic changes were observed in various
parameters at the 5 and 11 week examination periods but are =ot
considered to e evidence of a toxic response to treatment.

Iyorhocy+asd
Males : Females
Z0se ‘mrm) S=Wk 1l-wx S=-Wwk =Wk
3 7.2 5.2 5.3 2.7
320 7.8 5.2 7.3 S.9
1cce. 8.5%% 6.2 7.1 s.3
2C2C 7.7 5.2 T.2 2.7
10C30 8.0 S.a* T.TH 5.6%
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4.2 GClinjcal-Chemistries: Several examined parameters
revealed statistically significant changes (Student's t-test)
between treated groups and respective controls and are considered
to be possible evidence of treatment related toxicity (taken frenm
registrant submitted Tables 7A and 7B). These parameters are
discussed below.

Grcup mean values for total cholesterol was decreased in the 30C0
and 10000 ppm males (both at the 5 and 11 weak examinations) and
in the 10000 ppm treatment female groups (at 1l weeks only) when
compared to concurrent control animals.

ota holesterol (mg %

Males emales

cse {rem 5-Wk 11=-Wx 5-Wk 1o=Wk
0 44 59 55 61
3C0 i 45 59 T2%k%k* 59
10C0 42 . 58 55 TQ%%
30C0 kY% L2 4B6xnR 63%% S2Ak*
100cC0 22%k%k 34%x% 31%%k 41l%dn
* P<3.05
*% P<),01

*** DP<D,001

Likewise, increased plasma albu=in was reported in females
treated with 3000 and 10000 ppm (at 11 week examination) when
compared to concurrent ccontrol animals. Similar increases were
observed in the 3000 ppm males (1l weeks examination) anc the
100u0 prm males (S and 11 week examination).

Albumin (g %)
Males Temales
Dose (rrzn) S=Wk 11-Wx 3=-Wk 1. ~-Wk
0 3.3 3.5 3.3 2.5
3Co 2.2 2.3 3.2 Z.3%%
-0Cz 2.5 2.z 2.3 2.3
20CZ 3.4 2.C== 3.6%% Z.3%%
zo0cCce 3.6%% 4 .lxxw 3.3 G .aRRK
* 2<2.2%
B .:<: -
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Group mean alkaline phosphatase values were significantly
increased in the 3000 and 10000 ppm males at the 5 week
examination and in the 10000 ppm group only at the 11 waek
evaluation-when compared to concurrent control males. No
significant alterations were reported in any female treated group
when compared to controis.

) s 3 u
Males
cse S5=Wk 1l-Wk
0 246 175
300 237 166
1000 228% 160*
3000 261%* 174
10000 271* 196*
* P<0.05
*% DP<0.01

**%* P<0.001

Mean group glucose was significantly decreased in ==e 10000 prm
treatment female group at the 5 week examination period and in
all female treatment groups at 11 weeks when compared to
controls. All male treatment groups were similar +s controls at
both examination times.

Glucose (mg %

Females
20se (ppm) S5=-Wk Ll=Wk
o] 145 .48
300 145 137
1000 129 237 %
3000 144 138%%
23000 .23% L29% =%

* P<0.23
*= P<0.31
Txx 3<H.I0L

/4
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Group mean lactase dehydrogenase values were significantly
increased in tZe 10000 ppm females after S5 weeks of treatment arns
cnly slightly (not statistically significant) at the 11 week
examination. Group means for the 10000 Ppm male group were
significantly Increased at 11 weeks only.

actase Dehvd enase (iu

Males e
Dose (ppm) 5=-Wk 11-Wk 5=Wk 11-Wk
0 793 430 691 619
300 815 491 610% 616
1000 600* 483 759 692
3000 649 413 544%x* 775*
10000 785 638%% -832***——~—~6#6***—‘“*—Tf?f
* P<0.05
** P<0.01

**%* P<0,001

S. Gross Yecropsy: Gross pathological examination did not
reveal any lesions or effects related to the test material.
Findings were consistent with what would be expected in this
strain and age =f rats used in this study.

Femoral bone marrow smears taken after 13 weeks of treatment werse
not altered (kased on cellularity and ccaposition) in any animal
in any group.

6. Organ Weights: Group mean values for liver weights are
presented below. For male rats, absolute and relative (to body
weight) were siznificantly increased for the 10000 ppm (Group 5)
treatment anima’s when compared to controls (Student's t-test).
Similar increases were reported for the 2000 (Group 4) and 10000
ppm (Group 5) fexmales. These findings establish the liver as a
possible targe:z organ and are considered o be related to
treatment.

/S
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Organ Weights: Group Mean Values? For Liver (G)

Dose (ppm 0 300 1050 3000 10000

Male
-Absolute
13~-wks 13.1 12.6 13.3 13.3 15,3 %%%
-Relative to Bodvweight ‘ ‘
13-wks _ 4.4 4.2 4.4 4.4 5.3%%%
Female
-Absolute
13-wks 6.9 6.6 7." T.6%% S. L%
-Relative to 3odyweluat
13~-wks 3.8 3.7 4.0 4.2%% S5.2%%%
*%  D<0.0L1

*%*%* P<0,.001
aTable 8 and 9, Registrant submitted tex:.

Group mean values for spleen and thymus weights for males and

thymus for females are presented below. A statistically
significant decrease in the thy=mus was reported for +he 120
female (absolute and relative to bodyweight) and male (abso
weight only) when compared to csncurrent control animals.

relevance of this finding is questionable since correlatica to
other examined indices, such as hematology and histcpathology,
was not evident. Group mean spleen weights {absolute) were lower

in the 3000 and 10000 ppm males. However, as noted =y the

registrant, "the inter-group differences were small, lack Zosage-

relationship and therefore considered <o Le equivocal
toxicological significance."

No cther absolute or relative (=o body weight) crgan weignze
suggested a compound related effect.

y/:
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Organ Weights: Group Mean Values? For Spleen and Thymus (G)
se m . 9. 300 1000 3000 40000
Male =~ SPLEEN '
-Absolute
13~wks 0.60 0.57% 0.58 0.56%% O0.55%%
~Relative to Body weight
13-wks 0.20 0.19* 0.19 0.19% 0.1%
Male - THYMUS
-Absolute
13-wks : 0.33 0.30 0.26% 0.33 0.28*
-Relative to Bedy weight
13~-wks 10.9 10.2 8.8*%*% 11.1 9.8
Iemale - THYMUS
-Absolute
13-wks 0.27 0.26 0.26 0.24 0.22*
-Relative to Body weight .
13-wks 14.7 14.5 14.4 13.4 12.6*
* P<0.05
** DP<O,01

3Table 8 and 9, Registrant submitted text.

7. Histopatho;ogz Examination:

7.1 Non-Neoplastic: Most non-necplastic lesions observed

in this study were of a type and incidence that normally be

expected to be seen in rats of this strain and age. The most

common findings were: nephrocalcinosis of the kidney, periacinar

hepatocytic vacuolation, congestion of the thymus (registrant

submitted summary Table attached). These findings occurred

equally in both the control and 10000 ppm treated groups and are

not considered to be related to the test material.

=1 the liver, an increased incidence of biliary hyperplasia was
reported in the 10000 Ppm males (4/15 animals observed) when
compared to concurrent contrsel males (0/15 animals observed).
These observations and additional supporting evidence, such as
statistically significant increase in liver weights (absolute anc
relative to body weight), decreased cholesterol, :increased :
a_kaline phosphatase and increased lactate Zehydrcgenase, tha-
siggest that the liver is a target organ.

~AlQlTisnally, =hears was an ~nCTrfease .n ilnc.zenca ol nyd::metra >z



0073502

the uterus in high dose females (3/15 animals examined) when
compared to control (0/15 examined). The toxicological

significance of this finding is of minimal concern even if it is
treatment related.

7.5 'Eégglggsigi No neoplastic changes were reported in any
test group.
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Page is not included in this copy.
Pages _ /9 through _ZZ are not included.

The material not included contains the following type of
information: :

Idenfity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commerciél/.financial information.
A draft product label. J

The product confidential statement of formula.

Information about a pending registration action.

The document is a dqglicate of page(s) .

; FIFRA registration data.
The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed By: Carolyn A. Gregorio Ao -2
Section I, Toxicology Branch I - IRS (TS~769¢C)
Secondary Reviewer: Robert p. Zendzian, Acting Section Head
Toxicology Branch I = IRS (TS~769C e - -
° + ( ) v%’—"‘—— —’/)’}'/J'/

- DATA EVALUATION REPORT

tud e: 82-1 S5-Week Oral Range-Finding In Mice

Iox Chem No.: 652B
Accession No.: None

MRID No.: 482764-02 UOAASL-D\
Test Material: Sumithrin, techniecal grade (Purity 92.6%)
Synonyms: d-phenothrin
Sponsor: Sumitomo Chemical Company Limited
Iesting Facility: Life Science Reseaxrch (Suffolk, England)
Study No.: 83/SUM006/024.
e: Sumithrin: Five Week Range-Finding Toxicity study
In Mice.
Author: S.J. Ames, S.M. Macrae, J.cC. Whitney

Report Issued: June 1, 1983

Conclusion: Possible treatment related effects were observed in
the liver of both high dose males and females (10000 Ppn) as
evidenced by increases in liver enzyme activity, liver weights
(absolute and relative to body weight) and periacinar hepatocytic
hypertrephy when compared to control animals. 1In addition,

toxic response. all other examined parameters were similar <o
thrse reported for centrol animals. -

An increase in liver weights (both absclute and relative to body
weight) and periacinar hepatocytic hypert;ophy was observed in

weights cnly was reported in females of this group when compared
to respective control animals: no differences in other examined
Parametess were noted.

This study is classified as Core Suprlementary pending the
submission and raview cf *he individual animal histopatholog:iza:

data. In the interim, “he tantativa scnclusicns for =his study

[ QW]
[
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are as follows:
1. Male Mjce
NOEL = 1000 ppm (150 ng/kg/day)

LOEL = 3000 ppm (565 mg/kg/day) Increased liver weights,
increased periaciznar hepatocytic hypertrophy.

At 10000 Fpm (1958 mg/kg/day) increased alkaline
phosphatase, increased liver weights, decreased kicdney
weights, increased periacinar hepatocytic hypertrophy.

2. Female Mjce

NOEL = 1000 ppm (230 mg/kg/cay) :
LOEL = 3000 ppm (710 ng/kg/day) Increased liver waights.

At 10000 ppm (2339 xg/kg/day) increased liver weights and

increased periacirar hepatocytic hypertrophy. increased
alkaline phosphatase. '

Classification (Core-Grade) :

Core-Supplementary pending submission of additional information.

Special Review Criteria (40 CFR 154.7): N/A
Quality Assurance Statement:

A quality assurance statement, dated May 10, 1983 and signed
by D.J. Ford (Head Quality Assurance Unit, LSR) was present.
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A. MATERIALS

1. Test Compound: Sumithrin, technical grade, Lot No.:
10102, Purity: 92.6%, pale yellow liquid, stored at 4 cC.

2. Test Animals:i B6C3F1 hybrid mice, Supplier: Charles
River (Kent, England), "under five weeks of age upon
arrival"; body weights (2 days after arrival): males,

13-17 g and females, 12-20 g; acclimation period: 7
days; Housing: one animal/polypropylene cage.

3. Diet: Laboratory Animal Diet No. 2, powdered: Supplier:
Labsure, K and K Greeff Chemicals, Ltd. (Surrey, England).

B. STUDY DESIGN

l. Animal Assicnment: Animals were assigned using a set of
computer-generated random numbers to the following test gTroups:

Test Group Dietary Dose (ppm) Males Females
1 0 12 12
2 300 12 12
3 1060. 12 12
4 3000 12 12
3 10000 . 12 12
All animals were given food an water ad libitum for the Juration

of the study.

2. Dosage lLevels: "The dietary concentrzticns <or this
study were selected by the Sponsor.®

3. Diet Preparation: Diets were Prepared weekly and stored
at room temperature in the animal room within light-proof rlastic

storage bins. The stability and homogeneity were reported to be
"identical to those used in a Preliminary study conducted with
Sumithrin in the rat (see LSR Report No. 82/5UM002/222) evidence
was available prior to the commencement of this study that
stability and homogeneity of admixed Sumithrin was satisfactory:
these assays were therefore not repeated."

Concentration of test material in the diet was analytically
determined at weeks 1 and 5. The mean percentage of interded
values for groups 1, 2, 3, 4 and 5 were 0, 95, 96, 97 and 95
rFercent, respectively.
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C. METHODS:

1. Observations: Animals were observed twice each dav for
mortality and signs of toxicity and were palpated weekly for
swellings. Severely debilitated and moribund animals were
sacrificed. -

2. Bocv Weights: All animals were weighed weekly.

3. Ffocd Consumptio Water Consumpti ood_cConv ic
Ratio and Coxpound take: Food consumption, food conversicn ané
compcund intake were determined for individual animals on a
weekly basis. Water consumption was checked daily by visuaZ
inspection ¢f water bottles. , _

4. Blcod Collection: No pre-test blood sampling was
performed. However, after five weeks of treatment, bloed fronm
all mice was collected from the retrc~orbital sinus and examined.
The mice were not deprived of food or water prior to collec=icen
of the sanmples.

The following hematolcgical parameters were examined:

Packed Cell Volume {PCV)
Hexdoglobin (HCB) .
~eukocyte Ccunt (WBC)
Irsthrocyte Count (RBC)
Mean Cell Hemoglobin (McXC)
Mean Cell Volume (MCV)
Mean Cell Hemoglobin (McH

The f£zllowineg bleed chemistries were examined:

Alanine amino-transferase {ALT)

Astartate amino-transferase (AST)

Alkxaline phcsphatase (AP)

Trea

Glicose

Tcta2l Protein :
Zlectrophoretic protein fraz=iecn

Scéium

-

Fctassium

Szcss Necroesw: All animals were subjected <5 a
L2 SIOSs necropsy procedure which included:

2. Preparation cof femoral bone marrecw smear,

Z  examinaticn cf =he externa. surfaces, the contenzs ¢ zhe
Sranila’l, therazic and akdemismal cavities and “he res.z3ual.
weighing of seleczad crgars 'Zescried below) ard,
Tacvz.l and fixation of tha Zzllcwing organs and/cr

- ae - ] A K] a, : 3 . 2
Si3siszs: adrenals, acr=ics . dcene {jeint), orain

L)

~om T oy
N -

SICLiZing zra.n sTen, ., zrcnmcas, Szecunm. :arcass,

z




(cervical and mesenteric)
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ducdenum, epididymides (Zeft ana right), eves and optic

nerve, gall bladder, harderian glands (right and left),
heart, ileum, jejunum, kidneys, liver, lungs, lymph nodes

+» Bammary glands, marrow smear,

esophagus, ovaries, pancreas, pituitary, prostate,
salivary glands sciatic nerve, skeletal nerve, skin,
spinal cord (thoracic-lumbar), spleen, stomach, teaestes,
thymus, thyroids (right and lef+), tongue, trachea,

urinary bladder, uvterine

cervix, uterus.

6. Organ Weights: Weighing e the following selected organs

for all groups at termination of
kidneys,liver spleen and tastes.

the study: brain, heart,

7. Histology: Histolegical exanination of the following
tissues for male and female treatment groups 1 (contrel) and 5
(10000 ppm sumithrin): abriormalities, adrenals, brain, heart,
kidneys, ovaries, pituitary, spleen testes, thyroids. Sections
of the liver were taken fcr examimation from each animal in all

groups.

D. RESULTS

1. Observations: Sigrns of texicity, appearance and kehavior
observed in this study wera typical cf mice of the strain and ace

employed.

One male animal in the 3003 PPl gTous (Animal No. 41) was

sacrificed following "entrapment

of its tail between the sage 1:i3

and cage body." All other animals on study survived to tarminal
sacrifice after five weeks sn study.

- No ralpable swellings were Teportad In any treatment grous.

2. Body Weights: Group absol
body weight changes were szailar
throughout the study (Table 1, re
Mean weight gain for all male gre

Ste body weights and gresp mean
~or bota males and femalass
cistrant submitted repor=).
SPS was reported to be kbatween =

and 5 grams over the five week stidy and between 3 and 4 Zrams

for females.

2. Food Consumption. water C

'
[+
(1
'l

bs 1o and compour,d Intake:
3.1 Foecd Consumption: Fcod

3TCUES on throughout the f£ivve wee

Water Consumptior: Inmcr

3.2
Tercrzed in the 10000 Pr2 =T2.es a

Wveex cn test when compared =2 res
Fercentage increase for Riza Zcse
zalzuilated %o be 32 and 15 zercan

I Tz study at five weeks. only

sasunpt-on, Food convers:-sn

sSnsumpzTicn was similar Sar all
X study.

sased water consumption was

i females following the firs=

Fe8ctive zontrol grsuzms., The
Talss :nd femalas was

"= Taspactively. 3t ter—:maszias

- s o

223h decss males were Tersread ==

- - e -

—~

-~ 4
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have increased (13 percent) water consumption. The significance
of this finding is questiocnable although mean group kidney
weights were decreased for these groups and may represent very
limited evidence of treatment related toxicity.

3.3 'Eggg_gggggzgigg: Food conversion ratios (amount of food
consumed per unit gain in body weight) were calculated veekly.
Both high decse male and female mice (10000 ppm) were reported tc
have higher food conversion ratios (increases of 24 .and 20
percent, respectively) when compared to concurrent control
animals over the five week time frame.

3.4 GCompound Intake: Compound intake, calculated as group
mean values in units of mg/kg/day, is reported as follows:

ieta ose Compound Intake (mg/kqg/day)

Group ~Males —females
1 [0 - htadt g
2 300 57 71
3 1000 190 230
4 3000 565 710
3 10000 1958 2339
4. 00 o3 :

4.1 Hematological Examination: Statistically significant
(Student's t-test) decreases of group mean Packed Cell Volume in

other meaningful hematological parameters and since the inter-
group differences are extremely small as well as no dose-response
relationship, the toxicological significance of this firding is
questionable.

Packed Cell Volume2

Dietary Dcse (pom) Male Female

o] 46 46

3C0 46 16

1000 46 45

3000 46 45

100C0 45%*% 45%*
*P<0.,.05
*%P<0,01

3Table 5, Registrant submitted texc.

Additionally, a statistically significant decrease in mean =21

hemoglopis was Tepcorted in the 10CCO ppm female mice when
cempared Tz control dowever, as shcwn in the Tabie peilcw. the
relevancs =2 =his N9 s o Little importanca since Thers .3

—en T -

\®



: ' : =n
no inter-group variation and other treated groups were notO() vaz
considered to show statistical significance when ccmpared to

controls. -

o Mean Cell Hemoglobin2
DRose (vopm)

0 18
300 17
1000 17
3000 : 17
10000 v 17*

*P<0.05

3Table 6, Registrant submitted tes=.

Other examined blood parameters were similar for trsated and
control animals. -

4.2 Clinical Chemistries: Several examined parameters
showed statistically significant <hanges (Student's t-test)
between treated groups and respective controls. Thkese noted
differences are discussed zelow.

Group mean values for liver enzyme alkaline phospha=tase were
reported to be significantly higher in both high dose males and
females (10000 ppm) when ccmpared to controls. Based on cther
histopathological findings reported in this study (increased
liver weights and increased incidence of periacinar hepatctoxic
hypertrophy), the increase in liver enzymes is considered a
possible treatment related effect.

Alkaline osphatase?

Dose {(vpm) Males Female
o] 103 133
300 107 129
1000 100 135
3000 100 121
1000GC 145%%% 172%=%
*eRP<O, 0C

ATable 7, Registrant submitted tesc.

Other parameters which shcwed significant variation Srom czntrol
valies are presented below. The toxicological sign:ificance of
these findings is considered to ke of minor biological relevance
since the variation betweer STcups was very small arZ no o=her

corrcborative evidence was seen :n other examined parameters.
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;] a - a; g! - ! i a
. Urea (mg3) Glucose (mg%) Albumin Globi-s
Dose (ppm) - Females . Eenmale - Eemale Male
) 42 165 3.1 0.9
300 - 45 162 3.1 0.9
1000 43 173 3.2 0.9
3000 43 178%* 3.2 1.0
10000 50%* 152* 3.3# 1.2%==
*P<0.05
*%#P<0.01
**%P<0.001

aTable 7, Registrant submitted test.

5. Gross Necropsy: Gross pathological findings were
consistent with what would be expected in this strain and age o=
mice used in this study with the possible exception of the notes
"pale subcapsular area" in the liver in t™e 10000 ppm females
(2/12 animals examined).

Results of the femoral bone marrow smears were not reported.

6. Organ Weights: Group mean values for liver weights are
presented below. For male mice, absolute and relative (to body
weight) were significantly increased for the 3000 and 10000 pen
treatment animals when compared to controls (Student's t-test).
Similar increases were reported for the 1000, 3000 and 10000 pe:
females. These findings are suggestive of establishing the liver
as a possible target organ and are considered to be suggestive c=
a treatment related response.

Organ Weights: Group Mean Values?2 For Liver (G)

pm 0 300 3000 3000 100c0

-Absolute
5~-wks 1.32

[E]

.38 1.36  1.52%# 2.16%%%

~Relative to Beodyweichs

S=wks 5.5

(V]
.
)
(V]
»
~

6.5k%% g.24%%

-Absolute
S5-wks 1.16 .21 1.25 1.38% 2.01%%%

-Relative to Bodyweign<
S=-wks 3.5

n
[++]
wm

<9* 6.6%%% 9. TeLN

?<0.05
P<0.21
P<0.201

=2 .~ 1 .
=Tagle 2, Regilstrant s omizted taxs
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Group mean valuves for kidney weights (males only) are Presented
below. Reported significant decreases in both absolute and
relative to body weight ratics of kidneys in the 3000 and 10000
ppm males were observed. Althcugh decreased kidney weights are
consicdered to be an suggestive of possible treatment related
toxicity, the biological significance is difficult to interpret
since there is no corroborative evidence of toxicological concern
in other examined parameters.

Crgan.Weights: Group Mean Values2 For Male Kidney (G)

se (ppm 9. 300 1000 3000 10000

=Absolute
S5-wks 0.39 0.39 0.39 0.36%» O.34%%*
-Relative to Bodvy weight
5=-wks 1.63 1.63 1.63 1.53% l1.44%%%
* P<0.05
** P<0.01

*kek P<O.001
ATable 9, Registrant submitted text.

7. Hi o : The submitted individual
histopathology data (Appendix 12a and Appendix 12b) is inccmplete
as presented. As indicated in the protocol saction of the text,
selected organs (heart, brair, spleen, etc.) were identified as
the tissues which were to be examined from Groups 1 {(control) and
5 (10000 ppm); livers were to be examined in all animals from
each group. However, the individual animal cCata that has keen
provided does not indicate whether all designated tissues were

ak=ent in the column used to identify the tissue examined. The
registrant should provide the following information for each
animal: Group Number, Animal Number, identify each tissue
exanined, identify the corresponding microscopic observation for
each tissue examined. Tn addition, the submission does not
include any individua .nimal data for male Groups 3 and 4
microscopic examinatica of livers. The registrant should Frovide
these data as soon as possible.

7.1 Non-Neoplastic: In the liver, an increased incidence
of rTeriacinar hepatocytic hypertrophy in the 3000 and 1C000C ppm
males and females was reported. (NOTE: Incidence data for the
10C0 and 3000 ppm male animals were taken from the registrant's
submitted summary table, Table 11: individual animal data #=o
these groups were not provided.) In addition, necrosis of <he
liver was noted in the 3000 and 10000 ppm females and only -n the
<CCC zpm male group. Althcugh these data are suggestive 27 =ild

3-




liver toxicity, they are not considered to be severe or life-

threatening.
Liver Non-Neoplastic Observations?
Hypertrophyl Necrosis?

Dose (ppm) Males Females Males Females
0 . 0/12 0/12 0/12 0/12
300 0/11 0/12 0/11 0/12
1000 0/12 0/12 1/12 0/12
3000 4/11 1/11 0/11 1711
10000 9/12 4/12 0/12 1/12

dTable 11, Registrant submitted text.
Periacinar hepatocytic hypertrophy
Cnifocal and multiple foci

Other noted microscopic observations were: testicular atrophy
(1/12 animals) in the 10000 Ppm male group and cortical
hyperplasia of the adrenals (1/12 animals) in the 10000 rp:a male
group.

7.2 YNeoplastijc: No nedplastic lesion was reported for any
animal in any dose group.

(9]
[
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TABLE s S e
bb/aud
Micropatnoiogica®l antities recorged
in mice sacrificec after 5 weeks of treatment
R — Iy

Sroup ' oL d 2 3 4 5
Compouna I Control s=ee=  Sumithrin  <ce..
Level {ppm) : 0 300 1000 3000 10000
Micropathology ’ Group and sex

IM 24 3M 44 SM IF F 3IF 4F SF
Number of animals examined 12 11 12 11 12 12 12 12 11 12

Adrenal glands
- focal corticai nyperpliasia 0 - - - 1 0 - - - 0

Liver
- very slight per<acinar

hepatocytic hypertrophy 0 0 0 4 0 ] 0 0 1 0
- slight periacinar

hepatocytic hypertrophy Q 0 o} e 9 0 0 0 0 4
- unifocal necrosis 0 0 1 0 0 0 Q 0 1 0
- multiple foci of necrosis 0 0 0 ] 0 0] 0 0 0 1
Testes
- focal tubular atrophny 0 - - - 1 - - - - -
Trachea
- mucus in lumen 1 - - - Q 0 - - - 0
“terine Tzt pad
- necros-s - - - - - 0 - - - 1
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