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SUBJECT: EPA Id# 109701. Permethrin. Review of a mouse
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Health Effe Divisiom (H7509C)
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THROUGH: Marion Copley, DVM, Section Head < - >%%
Section IV, Toxicology Branch I ,42%mv~é;
Health Effects Divisiom (H7509C) 7 7? -

I. CONCLUSION

Toxicology Branch I has rewviewed the mouse micronucleus
study {ZENECA Study No.: CTL/P/3934, ¥March 5, 1993, MRID No.:
427233-02) and has determined that the study is ACCEPTABLE for
regulatory purposes. No evidence of chromosomal aberrations was
evident ir this study. Refer to the DER .attached. Additional in
si-7o mouse micronucleus study data are not required.

IZ. ACTION REQUESTED

The ICI Corporaticm has submitted a mouse micronucleus

(series 84-2, chromosomal akerration assay) in response to the
izency's request to provide additional mutagenicity/genetic
cx
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icizy studies. The study was reviewed and the copy of the DER
iz attached.
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Reviewed by: John Doherty : 57*3’73
Section IV, Toxicology Br h I (H75Q8C)

Secondary reviewer: Irving“Mauer, Ph.D., Geneticist 73
Toxicology Branch I (H7509C) 3-
Oqf>/

NATA EVALUATION REPORT qM"/
STUDY TYPE: 84-2. Mouse micromucleus test.

MRID NO.: 427233-02 TOX. CHEM. NO.: 652BB
PC No.: 109701

TEST MATERIAL: Permethrin technical batch No.: P58/D7534/30.
STUDY NUMBER(8): CTL/P/3934
SPONSOR: ZENECA, Inc. Ag Products, Wilmington, Del.

TESTING FACILITY: Zeneca Central Toxicology Laboratory, Cheshire
United Kingdom

TITLE OF REPORT: "Permethrin: Evaluation in the Mouse
Micronueleus (sic) Test"

AUTHOR(S8) : D. Fox and J.M. MacKay
REPORT ISSUED: March 5, 1993

STUDY DATES: September 21 to October 2, 1992 - in-life phase;
Slides evaluated November 9 toc 20, 1992.

CONCLUSIONS:
No evidence of chromosomal akerrations was demonstrated.

¢cD-1 strain mouse. Single oral dose levelé tested: Males 200
mg/kg, females: 320 mg/kg in corn oil.

classification: ACCEPTABLE.

Cuality Assurance Statement: Provided
Good Laboratory Practice Statement: Provided

REVIEW
Experimerntal Constants:
Test Chemical: Technical grade permethrin from batch No.:

>58/D7534/30, described as an amber liquid and obtained from ICI
2grochemicals, Berkshire, UK. The test sample was assigned a.
certified purity of 53.1% w/w {an analytical certificate was not
zrovided with the study report).
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cyclophosphamide of unstated purity was used as the positive
control.

Permethrin was administered orally in corn oil (10 ml/kg). The
positive control was administered in saline.

Test System: Male and female CD-1 mice (4-7 weeks old) were‘
provided by the Charles River Breeding Laboratories Margate, UK.

Basic Experimental Design:

A. Determination of the Maximum Tolerated Dose.

Groups of 2 male and 2 female mice were dosed with 320
mg/kg. One male died and both females survived. A group of S
males and 5 females were then dosed with 200 mg/kg; all survived.
Two groups of 2 females were dosed with 500 mg/kg and 3 of the 4
died. on this basis it was determined that dose levels of 200
for males and 320 for females mg/kg would be the appropriate dose
levels for the main study. No information was presented on the
pehavioral reactions their time to onset and duration or the time
of death due to treatment. Previous experience with permethrin
administration in corn oil indicates that the onset of symptoms
would be within a few hours after compound administration.

B. Main Study.

Five groups each consisting cf five male and five
female mice (total of 50 mice) were dosed as either corn oil
control, cyclophosphamide (65 mg/kg) and permethrin (200 mg/kg
for males and 320 mg/kg for females). There were 2 groups of
control and permethrin treaied mice and a single group of
cyclophosphamide treated mice. The control and permethrin
rreated mice were sacrificed 24 and 48 hours after treatment,
the cyclophosphamide treated nice were sacrificed only after 24
hours of treatment.

The mice were sacrificed at 24 and/or 48 hours after
test compound administration. Bone marrow smears (the details of
the procedure were provided in the form of an SOP in the
Appendix). In summary, the bone marrow preparations were stained
with polychrome methylene blue and eosin to visualize the various
cell types. One thousand polychromatic erythrocytes per slide
were reportedly evaluated for the presence of micronuclei. In
addition, 1000 erythrocytes were counted to determine the % of
polychromatic erythrocytes in the total erythrccyte population to
indicate cytotoxicity in the bone marrow.

1JOVA was used to evaluate the incidence of micronucleated
polychromatic erythrocytes and percentage polychromatic
erythr=ocytes in the erythrocyte sample. The values for
micronucleated polychromatic erythrocytes were transformed using

2 square root transformation to stabilize the variance before

2 - /
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analysis. The student's t test (one sided) was also used to
assess the data.

es 14 The mouse micronucleus assay is an in
vivo method to assess fou clactogenic effects of test materials. The test
material is administered to the animal and after selected time intervals of 24
and 48 hours, the mice are sacrificed and the bone marrcw removed and the
blood cells assessed microscopically for indications of chromosomal damage.
1f chromosomal damage results from a test material, chromosomal fragmencs lag
behind at anaphzse. At telophase a large portion of these fragments in not
included in the main daughter nuclei which can result in the formation of
secondary nuclei or micronuclei. The bone morrow erythrocytes have micronuclei
that can easily be detected since the nucleus proper is extruded during
maturation of the RiC. Polychromatic erythrocytes are the product of
erythroblasts that have expelled their nuclaei. The term polychromatic
actually refers to the ability of the denucleated cell to react with
Romanovaky stains because residues of the expellad nuclei remain with the cell
for a short time to react with the stain. Whereas mature erythrocytes appear
pink. The polychromatic erythrocytes are considered useful for the detection
of clastogenic chemicals because they persist for only 24 hours before
maturing into monochromatic erythrocytes. Thus, the micronuclei in these
cells will have been produced at tue last mitotic division and their formation
will be due to the effects of the chemical in the preceding 48 hours.

Results

Tables 1, 2 and 3 photocopied from the study report
illustrate the results of this study.

The positive control produced the expected positive result
with respect (Tables 1 and 2) to the mean number of
micronucleated polychromatic erythrocytes/1000 polychromatic
erythrocytes (MPE/PE ratio). For example, the males dosed with
cyclophosphamide had 15 times more and the females had 28 times
more. With respecti to tne mean % polychromatic erythrocytes
(Table 3 an indication of cytotoxicity to the bone marrow), there
was an apparent (not reported as being statistically significant)
decrease of 31% in males and slight increase (7%) in females.

Both the MPE/PE ratio was approximately doubled for both the
males (Table 1) and females (Table 2) dosed with permethrin
relative to the control ratio at 24 hours but the difference was
not statistically significant. The ratio was less thap the
control for the 48 hour reading for both sexes. Thus bkased on
this observation, the study author determined that permethrin was
not positive in the mouse micronucleus test. Data on the mean
percentage of polychromatic erythrocytes in males (Table 3,
females were similar) indicated no statistical differences
cetween the animals treated with permethrin and the controls at
either time interval but at 24 hours the value was less than the
con=rol for both sexes (the high standard deviation of the mean
cbscured a statistical difference).

A
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This study is ACCEPTABLE for regulatory purposes.
No evidence of chromosomal aberrations was demonstrated.

Note: This study meets current criteria for acceptability for
requlatory purposes. Under the conditions of the study which was
conducted at a dose level of about 60% of the estimated LDy,
there was no evidence of permethrin induced chromosomal
aberration. The study however, is considered a "non-test" for
mutagenicity because there is no firm evidence that the test
material actually reached the target cells in the bone marrow in
effective concentrations to elicit a mutagenic effect. The
cytotoxicity test (Table 3) is considered of limited usefulaess.
For example, the positive control produced the expected positive
result with respect to increases in MPE/1000 PE and evidence for
chromosomal aberrations but did not cause cytotoxicity in the
bone marrow (Table 3). Thus, some chenicals can cause the
chromosomal aberrations without causing associated cell toxicity
in the bone marrow. The above mentioned problenms are inherent in
this in vivo assay. The potential for a chemical to cause
chromosomal aberrations is better assessed in in vitro
experiments.
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Page is not included in this copy.

Pages 4; through i 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 commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

EEANNEEREEE

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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ACCEPTANCE CRITERIA

Mwuﬂ.ﬁh“mcﬁhﬁ

5 Techaical form of the active

ingrodieat teseed.
memmus)hmmm

3. mmml(s)ﬁnhmm
4 Pully identified test sysiem, species, strain, source eic.
s Pelly described method for maintaining test system.

Tent Specific Reauirements

Saimosciia revenic mutation SRRy
1 Mizimem of four strains, TA9S, TAI00, TA1S3S and TA1536. (aleernatives need rationale)
2 Stin specific positive costrols.
3. ___ Highest conceatration limited Dy toxicity, solubility or S000 wg/plate.
4° Az least S different comceatrations of test material st adeqeste imervals.
single positive respomse coafirmed by testing over & serrow ramge of comceatrations.
6°____ Al least thres pises experimantal point.

Geae mutation ia somacic calls in calture
L Highest concestration Namited by toxicity (10-20% reiative survival), solubility or S000 ug/mi
Al lesst 4 differest concamtrations of test material 10 yield 2 comcsatrstion reiated toxic

®
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Determizstion of the ssmber of csil cultures wed.

Ia vitro mammaliss orOsEactics

Highent concentration NMmited by woxicity (e.g reduced mitotic activity; alteration of cell cycle;
cysosonichy), solubility or S000 ug/mi.

% Muitipls concestrtioss wsed 10 defise the

response.
Al loast w0 independent cultures for each experimental point.
Determination of culture harvest time.

In vivo mammaliza crogEnctics - bone marrow

Al least 5 male 3ad S female saimais per experimeatal group.(~ 43 Mg }‘4; 4
Highest dose Limited by soxicity or 5000 mg/kg. M Mm’ ’yg
i, Determination of samplisg times.

i Aberrations; 8) OBe treatmesi - 3 tmes in range cf 6-48 hours after trestment sdequately

“ tpeced with ceatral sample at 24 Bour (may be aiterod based on call cycle time). b)
/= repested trestments - sampies taken 6 and 24 howrs after last Ueetment (may be

w':&

Criteria marked with a * are suppiemental and may not be required for every study.
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A ahered based on cell oycle time).
—> Micronscieus; Seripics takes 3)times, starting not cartier than 12 hours after the lest

trestment 38d 8t spproprisis intervals following the first sample, dut act beyoud 72
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assay, &t loast 1000 polychromatic erythrocyies/animal scossd. Rstio of poly w0
sormockromstic dstermined by cousting 200-1000 ecythrocytes (1000 OECD).

Sufficient sumber of dosed males 10 provids 2 minimem of 30 pregasat femaies por meting
interval.
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