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TO: Steve Rhodes, Registration Specialist )
Pesticide Registration Branch

FROM: Medical Toxicology Branch Date: 4/21/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Etofenprox Technical

Chemical Code #: 2292 ID #:; 193825N
EPA Reg. #: 33657-6 SB 950 #: NA
Document #: 51626- 002, -005 to - 013, and -016 to -020
Company Name: Mitsui Chemicals, Inc.

RECOMMENDATION: '
Submitted as a Section 3 registration request for manufacturing use only.

The data reviewed are inadequate for a complete toxicological evaluation. The acute dermal and
inhalation toxicity studies are unacceptable but possibly upgradeable with submission of additional
data to eliminate the deficiencies indicated in the one-liners. The 90-day inhalation study in rats is
unacceptable but may be upgradeable with submission of data and calculations used to determine
the reported mean analytical concentrations of the test material. Other unacceptable studies
included the chronic oral toxicity study in dogs (inadequate dose level selection) and the rabbit
teratology study (incomplete fetal evaluation). The former study may be upgradeable with
submission of dose level justification. '

Registration is not recommended at this time.

C"";;— ‘,}Q@ﬁm Hf3 /3
Harry F. Green, B.S. ' Datel
Assocjate Environmental Research Scientist

e & S 2/03/63.

Poter Leung, Ph.D. Date
Senior Toxicologist
/r‘"\ .
(__//.{f_ox_ . -ﬁ//:?‘%,[ﬁ*ﬁ
Joyce Geey/Ph.D. - ' _ Date

Senior Toxicologist
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Watery diarrhea was observed in all animals beginning 15-20 minutes after dosing with hair
around the anus markedly soiled. At 24 hours, soft yellowish stools and anal prolapse were
observed in some animals; abdominal swelling, piloerection, facial edema, and soiling of hair over
the entire body were also observed. Diarrhea ceased 48 hours after dosing. Necropsy revealed
no treatment-related abnormalities. LDy, (M/F) > 107.20 g/kg. NOEL not determined. Toxicity
Category IV. Acceptable. (Corlett, 11/4/02)

Acute Dermal Toxicity

002; 068280; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Rats” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34, 10/21/82).
812. MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and applied to the clipped
skin of 10 Sprague-Dawley rats per sex per dose at a dose level of 2.144 g/kg for. 24 hours. No
mortalities occurred. Crouching and a reduction in sportaneous movement were cbserved in all
animals 1 or 2 hours after application. Necropsy revealed no treatment-related abnormalities.
Reported LDg, (M/F) > 2.144 g/kg. Toxicity Category not determined. Unacceptable but
possibly upgradable with submission of information detailing how the test article was held in
contact with the skin during the exposure period. (Corlett, 11/4/02) S

002; 068281; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42, 10/21/82).
812. MTI-500 (Lot # 8T-102, purity. = 96%), warmed in a water bath and applied to the clipped
skin of 10 ICR mice per sex per dose dt dose ievels of 1.072 and 2.144 g/kg for 24 hours. No
mortalities occurred. . No clinical sighs were observed. Necropsy revealed no treatment-related
abnormalities. Reported LD;, (M/F) > 2.144 g/kg. Toxicity Category not determined. _
Unacceptable but possibly upgradable with submission of information detailing how the test
article was held in contact with the skin during the exposure period. (Corlett, 11/4/02)

Acnte Inhalation Toxicity

002; 068282; “MTI-500. Acute Inhalation Toxicity in Rats 4 Hour Exposure” (Jackson, G.C. et al.,
Huntingdon Research Centre, Huntingdon, Cambridgeshire, England, HRC Report No. MTC
60/821079, 4/2/86 (re-issue)). 813. MTI-500 (Lot No. ST-101, purity = 96%) was biended with
acetone, aerosolized, and administered in a whole body manner to 5 COBS® rats per sex at a
dose level (reported mean analytical concentration) of 5.9 mg/l {(95% of the test material < 5.5 pm
aerodynamic diameter) for 4 hours. No mortalities occurred. Treatment-related clinical signs
included closing or partial closing of eyes and dyspnea during exposure, and oily fur, lethargy,
hair loss (females only), and hyperactivity during the 14 day observation period. Necropsy
revealed no treatment-related abnormaiities except for a biack area on the liver of 1 male.
Reported 1.Cy, (M/F) > 5.9 mg/l. Toxicity Category not determined. Unacceptable but possibly
upgradable with a clarification on the amount of acetone blended with the test material and the
submission of the data and calculations used to determine the mean analytical concentration of
the test material (Corlett, 10/10/02) -

Primary fye Irritation

002; 068285; “MTI-500 Primary Ophthalmic Stimulation Test in Rabbits” (Kashima, M., Haruna
Laboratory, Nippon Experimental Medical Research Institute, I.td., Agatsuma-gun, Gunma
Prefecture, Japan, Project No. Nemri-H-85-55, 10/24/85). 814. 0.1 ml of MTI-500 (Lot No. ST-
103, purity = 96.3%} was placed info the conjunctival sac of 1 eye of each of 6 Japanese White
rabbits. No cormneal opacity or iritis was observed in any treated eye’ Grade 1 conjunctival
irritation was observed in 5 of 6 treated eyes 24 hours after treatment with all signs of conjunctival
irritation clearing in all treated eyes 72 hours after treatment. Toxicity Category IV. Acceptable.
(Corlett, 10/25/02)
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site and granuloma formation in the subcutaneous connective tissues at the test site. LDgs (M/F}
> 53.60 g/kg. NOEL not determined. Supplemental study (not a guideline study) (Corlett,
11/4/02) .

002; 068280; "Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Rats” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34, 10/21/82).

MTI-500 (Lot # ST-101, purity = 96%), warmed in a water bath and administered
intraperitoneally to 10 Sprague-Dawley. rats per sex per dose at dose levels of 21.44 and 42.88
g/kg and observed for 14 days. No mortalities occurred. Piloerection and crouching with
hollowed belly were observed immediately after dosing at both 21.44 and 42.88 g/kg. Diarrhea or
soft stools were observed in all animals the day after test article administration. Necropsy
revealed whitish yellow granules adhering to various organs in the abdomen including the fat
tissue of the abdominal wall, omentum and mesenterium and around the testes in all animals;
hemorrhagic points scattered in the lungs, congestion of the liver, and minor granuioma on the
serous membrane of the liver and spleen and on the parietal peritoneum were also observed.
LDg, (M/F) > 42.88 g/kg. NOEL not determined. Supplemental study (not a guideline study)
(Corlett, 11/4/02)

002; 068281; “Report on Acute Toxicity Study. of MTI-500 (Ethofenprox) in Mice” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42, 10/21/82).
MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and administered :
intraperitoneally to 10 ICR mice per sex per dose at dose levels of 6.70, 13.40, 26.80, and 53.60
g/kg and observed for 21 days. . Mortalities occurred as follows- males: 2/10, 3/10, 4/10, 3/10,
respectively; females: 0/10, 1/10, 7/10, 7/10, respectively. 15 minutes after dosing, reduced
appetite and reduced spontaneous movements were observed at all dose levels. 1 day after

- dosing, piloerection, facial edema, abdominal swelling, and soft stools were observed.

Histopathological examination revealed the formation of minor granuloma in the serous
membranes. of liver, spieen, pancreas, and digestive fract. LD, (M/F) not determined. NOEL not
determined. Supplemental study (not a guideline study) (Coriett, 11/4/02)

ACUTE STUDIES - Zoecon F254-87-1 Aerosol

Toxicity Category

Acute Oral Toxicity LD50 v

Acute Dermal Toxicity LD50 111
Acute Inhalation Toxicity L.C50 v
Primary Eye Irritation , v
Primary Dermal Irritation I
Dermal Sensitization ‘Not a sensitizer
Acnte Oral Toxicity

002; 068288; “Acute Oral Toxicity Study in Rats Administered Test Article Zoecon F254-87-1
Aerosoal, Lot No. L253-140-1" (Davis, T.K., UBTL, [nc., Salt Lake City, UT, Study #63296, 5/8/87).
811. Zoecon F254-87-1 Aerosol (Lot No. 1.255-140~1, 1.3% etofenprox, 0.38% (S)-hydroprene)
was administered as a single gavage dose to 5 Sprague Dawley rais per sex per dose at a dose
level of 5.1 g/kg. No mortalities occurred. Nasal discharge was observed in 2 animals on the
day of dosing clearing in both animais on the next day. Necropsy revealed kidneys exhibiting light
red to dark red moitled appearance in 1/5 males and in 2/5 females and each kidney exhibiting 2-
12 infarcts in 3/5 males and 3/5 females. 1Dy, (M/F) > 5.1 g/kg. Toxicity Category IV.
Acceptable. (Corlett, 10/30/02) _
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sensitization potential of Zoecon F254-87-1 Aerosol (Lot No. L255-140-1, 1.3% etofenprox, 0.38%
(8)-hydroprene). 10 Hartley albino guinea pigs were treated with the test material. Induction
phase: for each animal, 0.5 ml of the undiluted test article was applied to a pad and placed on a
shaved area for 6 hours, 1 application per week for 3 weeks (3 total applications). Each animal
was then challenged with the same induction dose at a naive site on each animal, 2 weeks
following the third induction dose, for 6 hours. The test material produced a positive result in 20%
of the treated animals 48 hours after challenge application. Positive controls functional. The
results of the study indicate that the test material is a potential contact sensitizer when
using this modified version of the method of Buehler. Acceptable. (Corlett, 11/4/02)

SUBCHRONIC STUDIES
(Oral)

007, 186424, "Assessment of the Toxicity of MTI-500 in Rats by Dietary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre Lid., Huntingdon, Cambridgeshire,
England, Laboratory Project ID MTC 56/821067/2, 4/2/86). 821. MTI-500 (Batch No. ST-101,
purity = 96%) was admixed to the diet and fed to 20 CD rats per sex per dose at dose levels of 0

- (diet and corn il only), 50, 300, 1800, or 10800 ppm (0, 3.3, 20, 120, 734 mg/kg/day,

- respectively, for males and 0, 3.8, 23, 142, 820 mg/kg/day, respectively, for females) for 13

. weeks. No treatment-related mortalities occurred. No treatment-related clinical signs were

. observed. A treatment-related decrease in mean thyroxine (T,) levels in males at 1800 and
10800 ppm was observed. Treatment-related increases in mean adjusted liver weight in males at
10800 ppm and in females at 1800 and 10800 ppm and mean adjusted thyroid weight in males at
- 1800 and 10800 ppm were observed. Microscopic examinatioh revealed an increased incidence
. of microfollicles in the thyroid in males at 1800 and 10800 ppm and in females at 10800 ppm and
enlargement of the centrilobular hepatocytes in females at 10800 ppm. No adverse effects.
NOEL (M) = 20 mg/kg/day (300 ppm) based on an increased incidence of microfollicles in the
thyroid, NOEL (F} = 23 mg/kg/day. (300 ppm) based on increased liver weights and enlargement
of the centrilobuiar hepatocytes. Acceptable. (Corlett, 11/22/02)

006; 186423; “Assessment of the Toxicity of MTI-500 to Mice by Dietary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre ple, Huntingdon, Cambridgeshire,
England, Laboratory Project ID MTC 55/821112/2, 4/2/86). 821. MTI-500 (Batch No. ST-103,
purity = 96%) was admixed to the diet and fed to 20 CD-1 mice per sex per dose at dose levels of
0 (diet and corn oil only), 50, 500, 3000, or 15000 ppm (0, 6.1, 60, 375, 1975 mg/kg/day,
respectively, for males and 0, 6.9, 71, 390, 2192 mg/kg/day, respectively, for females) for 13
weeks. 2 males and 6 females at 15000 ppm died or were killed for humane reasons and these
deaths are considered treatment-related. At 15000 ppm, treatment-related piloerection, hunched
posture, emaciated and/or anemic appearance, body tremors, and respiratory distress in both
sexes, and lethargy and unsteady gait in females were observed. Treatment-related decreased
body weight gain and increased water consumption-were observed in both sexes at 15000 ppm.
Treatment-related increases in mean urea nhitrogen and cholesterol levels and in mean relative
liver and kidney weights were observed in both sexes at 15000 ppm. Macroscopic examination
revealed kidneys that were pale, enlarged, and with cortical scarring in both sexes at 15000 ppm.
Microscopic examination revealed kidneys with widespread tubular basophilia, extensive tubular
dilatation, and dilatation of the renal pelvis, centrilobular hepatocyte enlargement, increased
cellularity of splenic white pulp, and lymphoid hyperpiasia in both sexes at 15000 ppm. No
adverse effects. NOEL (M) = 375 mg/kg/day (3000 ppm), NOEL (F} = 390 mg/kg/day (3000

ppm) based on kidneys with widespread tubular basophilia and extensive tubular dilatation.
Acceptable. (Corlett, 11/18/02) : 4
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dosing. Excretion of radioactivity in urine (including cage wash) accounted for a mear of 6.2% of
dose in 5 days of which 5.0% was eliminated within 24 hours after treatment. Unchanged
ethofenprox accounted for 91.4% and 93.3% of the radioactivity extracted from feces (0-24 hours
post-dosing) of males and females respectivaly, equivaient to 48.5% and 59%. of the dose
respectively. The next most plentiful components in feces were 2 metabolites, one from O-de- -
ethylation of the ethoxyphenyl moiety, and, the other, from aromatic ring-hydroxylation of the
phenoxybenzyl moiety of ethofenprox. They accounted for 6.1% (male) and 4.6% (female) of
extracted radioactivity, equivalent to 3.5% and 2.9% of the administered dose respectively. .
Plasma concentrations peaked from 15 minutes to 3 hours after dosing at 4.43 10 7.16 ug/ml.
Plasma concentration half-lives were between 8.6 and 17 hours. The highest tissue
concentrations of radioactivity were found. in the liver (range 3.1 to 9.6 ug/g). Whole iiver
contained between 0.25% and 0.91% dose in the four animals. Next highest concentrations were
found in kidneys and fat. Lowest concentrations were in muscle. Bile, from the gall bladders of 2
animals, contained very high radioactivity levels. Acceptable. (Green and Gee, 4/10/03).

**51626-020 186461, “The Biokinetics and Metabolism of **C-Ethofenprox in the Rat”, (D. R.

Hawkins, et al., Department of Chemical Metabolism and Radiosynthesis, Huntingdon Research
Centre, Huntingdon, Cambridgeshire, England, HRC Report No. MTC 68/84610, 1 August 1985).
Single (30 and 180 mg/kg) and multiple (30 mg/kg/day for 7 or 14 consecutive days) doses of “C-
ethofenprox were used for groups of 3, 5, or 25 CD rats per sex or 3 or 10 pregnant/lactating
females per group to evaluate metabolic and pharmacokinetic parameters.

A single oral dose of C-ethofenprox at 30 mg/kg to 5 rats per séx was mainly eliminated in the
feces. During the 5 days following dosing, means of 88.0% and 86.4% dose were excreted by

. males and females respectively by this route. Approximately equal amounts (35% to 40% of

dose) were excreted by both sexes during the 0 to 24 hour and 24 to 48 hour periods. Excretion
of radioactivity in the urine accounted for means of 10.8% (males) and 8.0%. (females) over 5
days and most was excreted in the first 24 hours. Mean total retention of radioactivity in the
bodies 5 days post-dosing was 3.4% (males) and 3.5% (females). The. pattern of excretion of
radioactivity after a single oral dose of "*C-ethofenprox to 5 per sex at 180 mgrkg was similar to
that seen at 30 mg/kg. Tissue concentrations of radioactivity were measured at 120 hours after
dosing. Highest mean tissue concentrations were found in fat of 30 mg/kg dosed animals (16.6
Hg/g in males, 11.1 ug/g in females). Muscle concentrations were near the limit of accurate
measurement (0.05 pg/g). Liver contained mean concentrations of (.34 pgfg (males) and 0.33
ug/g (females). Mean kidney concentrations were 0.13 and 0.16 [ig/g for males and females
respectively. At 180 mg/kg, mean fat concentrations of radioactivity were 90.2 ug/g and 94.0 ug/g

for males and females respectively 120 hours after dosing. Concentrations in other tissues were
all below 2 pg/g. Unchanged ethofenprox accounted for 6.6% and 14.0% of dose for males and
females respectively at 30 mg/kg, and, for 22.6% and 29.0% respectively at 180 mg/kg in extracts
of rat feces collected during 72 hours. The metabolite desethylethofenprox was 19.5% (maies)
and 26.1% (females) at 30 mg/kg and 23.2% and 20.6% respectively at 180 mg/kg over the same
time period. Another metaholite, 4'-hydroxyethofenprox, made up 13.2% and 13.8% at 30 mg/kg
and 7.2% and. 8.1% at 180 mg/kg of the exiracts for males and females respectively.

After a single oral dose at 30 mg/kg to 5 per sex, peak plasma concentrations (approximately 5
pg/ml) occurred 2 to 7 hours later. Peak plasma concentrations (16 pg/ml to 17 pg/ml) were
reached 5 hours post-dosing after a single dose of 180 mg/kg.

In a tissue distribution assay, 30 mg/kg/day of “C-ethofenprox was administered to 25 rats per
sex on seven consecutive days. 5 per sex were sacrificed for sampling at 4, 24, 48, 120, and 240
hours after the last dose. The highest concentrations of radicactivity in all tissues were found at 4
hours post-desing. Fat contained the highest concentration (94.2 jglg to 101 pg/g). Next highest
concentrations (30.5 ug/g male, 22.3 pg/y female) were found in Ilver at 4 hours. The major
component in fat and liver was unchanged ethofenprox

10 pregnant female rats received 30 mg/kg/day of "C-ethofenprox by oral intubation on gestation -
days 10 through 16. 2 dams were sacrificed for sampling at 4, 24, 48, 72, and 120 hours after
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4900 ppm females at week 26 and for. 700 and 4900 ppm males at week 52. Increased liver
enlargement for 4900 ppm males at scheduled and unscheduled sacrifice, and for females at 26
week sactrifice was noted. At termination, pale focus/foci in the lungs was increased in males and
females at 4800 ppm. Enlarged thyroid was increased in 4900 ppm females at terminal sacrifice.
Thyroid adenomas. plus carcinomas were increased at 4900 ppm with a positive significant trend
in males and a significant increase in females by pair wise comparison (0/50 versus 9/50). Non-
neoplastic changes were observed as increased centrilobular hepatocyte enlargement at 26 week -
sacrifice (satelhte) and at termination (main) in 4900 ppm animails and as increases in eosinophilic
hepatocytes in main group animals at 700 and 4900 ppm. Ghronic NOEL = 100 ppm (non-
neoplastic liver changes, reduced bodyweight gain and food consumption). Possible adverse
effects (thyroid tumors at 4900 ppm). 186439 is a photomicrography addendum for
histopathology. Acceptable. (Green and Gee, 4/3/03).

Chronic Toxicity, Dog

51626-010 186427, “Ethofenprox (MT1-500) Toxicity to Dogs by Repeated Dietary Administration
for 52 Weeks Followed by a Recovery Period of 8 Weeks”, (Robert J. Harling, ef al., Huntingdon
Research Centre, Ltd., Huntingdon, Cambridgeshire, England, Report # MTC 71/85234, 25
October 1985). 6 (control and high dose) or 4 Beagle dogs per sex per group received
ethofenprox (MTI1-500) (96.3% purity) in the diet at O {basal diet + corn oil), 100, 1000, and 10000
ppm for 52 weeks. In a recovery phase, 2 animals per sex from the control and high dose groups
received untreated diet for 8 weeks following treatment. Mg/kg/day equivalents for males and
females were 3.46 and 3.17; 33.37 and 32.19; and 351.73 and 339.32 at 100, 1000, and. 10000
ppm respectively. Statistically significant decreases in total protein and cholesterol and increases
in alkaline phosphatase were noted for 10000 ppm males and females from week 6 onwards.
NOEL = Cannot be determined. After 52 weeks of treatment, lung, liver, kidney, and pancreas
weights (as % of bodyweight) were increased (statistical significance for liver) for both sexes at
10000 ppm relative to controls. One 1000 ppm female and 2 males and 1 femaie at 10000 ppm
were noted with accentuation of the lobular markings of the liver at 52 week necropsy.
Histopathology revealed 2/4 female dogs at 10000 ppm with minimal swelling of centrilobular liver
cells at 52 weeks. The noted changes were generally diminished or absent after the 8 week
‘recovery period. No adverse effects. Unacceptable, upgradeable (with dose level justification).
(Green and Gee, 4/10/03).

Oncogenicity, Mouse

**51626-013, 016 186440, 186443, “Ethofenprox (MTI-500) Potential Tumorigenic and Toxic
Effects in Prolonged Dietary Administration to Mice (Final Report)”, (Owen P. Green, et al.,
Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire, England, Report # MTC
58/86582, 6 January 1986). Seventy-six CD-1 mice {of Swiss origin) per sex per group received
ethofenprox (MTI-500) technical (96.3%) in the diet at 0 (basal diet + corn oil), 30, 100, 700, and
4900 ppm for 108 weeks. Fifty-two per sex per group, designated main group animals, were _
treated through 108 weeks. The remaining 24 per sex per group satellite animals were used for
blood and urine sampling at intervals through week 52 and for interim necropsies at 26 and 52
weeks. Mean mg/kg/day intake of ethofenprox for weeks 1 through 108 was 3.1 and 3.6, 10.4
and 11.7, 75.2 and 80.9, and 546.9 and 615.5 mg/kg/day for males and females at 30, 100, 700,
and 4900 ppm respectively. For males at 4900 ppm, survival was reduced at study termination
and bodyweight gain was decreased through week 52. Water consumption increased
(statistically significant) for both sexes at 4900 ppm for weeks 5, 12, and 23 and urine volume was
higher (statistically significant) for males at all freatment levels at week 52. Absolute (g) liver
weights were higher (statistically significant) for males at 4900 ppm and relative liver weights (%
bodyweight) were increased for both sexes. Also at necropsy, in both sexes, the incidence of
pale kidneys was increased at 100, 700, and 4300 ppm and renal cortical scarring incidence was
higher at 4800 ppm. Treatment related non-neoplastic changes were confined to the kidney.
Increases in dilated/basocphilic cortical tubules of varying severity were noted for both sexes at
100, 700, and 4900 ppm and for males at 30 ppm. This lesion was associated with focal loss of
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ethofenprox. The untreated reproductive phase continued through weaning of the F2 generation.
Teratogenicity phase results: Increased salivation was noted for. dams at 250 and 5000
mg/kg/day. Wet/brown staining around the mouth and wet/yellow stained fur around the
anogenital region were increased at 5000 mg/kg/day. The incidence of fetal visceral
malformations was slightly higher at 5000 mg/kg/day. One fetus from each of 3 females was
effected. 1 fetus with left microphthalmia, another with internal hydrocephaly and absent
innominate artery, and a third with right microphthalmia and left anaphthalmia were noted. The
incidence was not statistically significant on a fitter basis. Maternal NOEL = 250 mg/kg/day
(increased wet/brown staining around the mouth and wetfyellow stained fur around the anogenital
region at 5000 mg/kg/day). Developmental NOEL = 5000 mg/kg/day. Reproductive
assessment phase: Time to vaginal opening was marginally earlier for F1 females (exposed in
utero) relative to controls. In the hole-board test, F1 males and females in the 250 and 5000
mg/kg/day groups showed slightly lower mobility than controls. Rearing counts were also lower
for males in these groups. F1 females from all treatment groups also had slightly longer entry
times on day 1 and 2 in the passive avoidance test. F2 generation litter results were generally in
line with controls. Acceptable with no teratogenicity. (Green, Gee, and Leung 4/4/03).

Teratology, Rabbit

51626-017 186451, “"Rabbit Developmental Toxicity Study with Etofenprox”, (James L. Ivett,
Covance Laboratories, Inc., Vienna, VA., Covance study No. 6648-144, 17 January 2001). 20"
mated Hra:(NZW)SPF female rabbits per group were dosed by oral gavage with Etofenprox
technical (96.68% purity) at 0 (1% aqueous methylcellulose), 30, 100, and 300 mg/kg/day on
gestation days 6 through 28. There were no signs of maternal toxicity in any of the dose groups
including clinical signs, bodyweights, bodyweight change, and food consumption. No external
findings in any of the fetuses were recorded. No changes in fetal viability or fetal weight were
indicated. Maternal NOEL = 300 mg/kg/day. Developmenta! NOEL was not determined due to
incomplete fetal evaluation. Unacceptable, not upgradeable (incomplete fetai visceral exam, no
skeletal exam). (Green and Gee, 4/4/03). :

51626-017 186450, “Dose Range-Finding Developmental Toxicity Study in Rabbits with
Etofenprox”, (James L. lvett, Covance Laboratories, Inc., Vienna, VA, Covance Study No. 6648-
143, 13 September 2000). Five mated Hra:(NZW)SPF female rabbits per group received
etofenprox (96.68% purity) by oral gavage at 0 (1% methylceliulose), 50, 125, 250, and 500
mg/kg/day on gestation days 6 through 28. At 500 mg/kg/day, the incidence of dams with thin
appearance and few or no feces was increased. Maternal bodyweight and food consumption
were reduced and the number of abortions increased (3/5). Fetal viability and weight were also
reduced at 500 mg/kg/day. Maternal and Developmental NOEL = 250 mg/kg/day. Supplemental
information. (Green and Gee, 4/4/03). - : '

Gene Mutation

**51626-019 186454, “Reverse Mutation in Salmonefla typhimurium’, (C.N. Edwards and R.
Forster; Life Science Research, Roma Toxicology Centre, Rome, Italy; LSR-RTC Report No.
162001-M-06185, 22 August 1985). Salmonella typhimurium strains TA 98, TA 100, TA 1535, TA
1537, and TA 1538 were exposed (triplicate plates, 2 trials) to ethofenprox (MTI-500) (96.3%
purity), in the presence and absence of S8 activation, at 0 (DMSO), 200, 400, 800, 1600, and
3200 pa/fplate for 72 hours. A precipitate formed at 3200 pg/plate. Positive controls were
functional. No increase in revertant colonies. Acceptable. (Green and Gee, 3/10/03).

**51626-012 186452, “Gene Mutation in Chinese Hamster V79 Cells”, (A. H. Seeberg and R.
Forster, Life Science Research, Roma Toxicology Centre, Rome, Italy, LSR-RTC Report No.
162002-M-06985, 22 August 1985). Chinese hamster V79 cells were exposed in triplicate (2
trials) to Ethofenprox (MTI-500) (96.3% purity) in the presence and absence of rat liver S9
activation at 0 (1% dimethylsuifoxide), 9.75, 19.5, 39.0, 78.0, and 156.0 pg/ml (limit of solubility)
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**51626-019 186459, “Unscheduled DNA Synthesis in Human Cells, Cell Line: Hela 83"

(A.H. Seeberg and R. Farster, Life Science Research, Rome, ltaly, LSR-RTC Report No. 162003-
M-05785, 30 July 1985). Human Hela S3 cells were exposed to ethofenprox (MT1-500) (96.3%) in
triplicate monolayer cultures at 0 (DMSO), 2.44, 4.88, 9.75, 19.5, and 39.0 ug/ml in the presence
of rat liver 89 mix and at 0 (DMSQ), 9.75, 19.5, 39.0, 78.0, and 156 ug/ml without S8 for 3 hours
in the presence of [°H] thymidine in two trials. The highest concentration was based on toxicity
and solubility. Replicative DNA synthesis was suppressed in arginine free medium and by
hydroxyurea during exposure. DNA was extracted from cell pellets by trichloroacetic acid
precipitation followed by hydrolysis. in 0.3 M KOH with heating. Label incorporation was
determined by LSC and DNA concentration by a colorimetfric assay. Results were expressed as
DPM/ug DNA. Positive controls (4-NQO and B(a)P) were functional. No increase in unscheduled
DNA synthesis. Acceptable. (Green and Gee, 4/9/03).

\

STUDIES ON METABOLITES

005; 186415; “MTI-500 a-Co: Acute Toxicity Study in the Rat” (Cummins, H.A. and Gardner, J.R.,
Life Science Research Limited, Eye, Suffolk, England, Laboratory Project ID 85/MT0018/474,
8/2/85). MTI-500 a-Co (Batch OFU-1021, purity = 99.6%), suspended in maize oil, was -
administered as a single gavage dose to 5 CD rats (remote Sprague-Dawley origin) per sex at a
dose level of 5000 mg/kg. No mortalities occurred. Decreased motor activity was observed in all
animals 2 hours after dosing clearing in ali animals 4 hours after dosing. Necropsy revealed dark
submandibular salivary glands in 2 males and large cervical lymph nodes in 1 male. LDy, (M/F) >
5000 mg/kg. NOEL not determined. Supplemental study (the test material used in the study
was not the active ingredient in review) (Corlett 11/6/02)

005; 186416 “Ethofenprox (MTI-500) Acute Limit Test of Toxicity to Dogs Following a Single Oral
Administration” (Harling, R.J. et al., Department of Dog Toxicolegy, Huntingdon Research Centre
Ltd., Huntingdon, Cambridgeshire,_ England, Laboratory Project ID MTG 101/851185, 10/24/85).
Ethofenprox (MTI-500) (Batch ST103, purity = 96.3%) was inserted into gelatine capsules and 1
pure-bred beagle dog per sex was dosed once with 5000 mg/kg. No mortalities occurred. Semi-
soft green feces approximately 2 hours after dosing and semi-soft feces of normal color on Days
2 and 4 were observed in the male; no clinical signs were observed in the female. Small weight
loss was observed in the female for 3 days following dosing and at the end of the 14 day
cbservation period. Necropsy revealed no treatment-related abnormalities. Bone marrow smears
taken from each animal prior to terminai sacrifice were found to be normal in celluiarity,
morphelogy, and cell distribution. LDy, (M/F) > 5000 mg/kg. NOEL not determined.
Supplemental study (only 1 animal per sex per dose group used) (Corlett, 11/6/02)

CONCLUSIONS: Do data support registration?

Toxicity data were submitted to support a Section 3 registration request for Btofenprox Technical
for manufacturing use only.

The acute oral toxicity and primary dermal and ocular irritation studies are acceptable. I contrast,
the acute dermal and inhalation toxicity studies are unacceptable but possibly upgradeable with
submission of additional data to eliminate the deficiencies indicated in the one-liners above. MTI-
500 is not a potential dermal sensitizer as indicated by the dermal sensitization study. Acceptable
acute studies were submitted for a formulated product, Zoecon F254-87-1 Aerosol.

Subchronic oral feeding studies with rodents and 28-day repeated dose dermal toxicity studies are
acceptable. However, the 90-day inhalation study in rats is unacceptable but may be upgradeable
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teve d/otzl 5, Senior Pesticide Use Specaahst
L_E,esﬂci’ Registration Branch

" FROM: Medtcal-Toxicology Branch Original Date: 4/21/03
. Revised: 7/28/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Efofenprox Technical

Chemical Code #: 2292 : 1D #: 193825N
EPA Reg. #: 33657-6 SB 950 #: NA
Document #: 51626- 002, -005 to - 013, and -016 to -020, -023
Company Name: Mitsui Chemicals, Inc.

RECOMMENDATION: '
‘Submitted as a Section 3 registration request for manufacturing use only.

The data reviewed are inadequate for a complete toxicological evaluation. The acute inhalation
toxicity study is unacceptabie but possibly upgradeable with submission of additional data to
eliminate the deficiencies indicated in the.one-liners. The 90-day inhaiation study in rats is
unacceptable but may be upgradeable with submission of data and calculations used to
determine the reported mean analytical concentrations of the test material. Another
unacceptable study is the chronic oral toxicity study in dogs (inadequate dose level selection).
This study may be upgradeable with submission of dose level justification.

Registration is not recommended at this time.

e A ¥ <702

Thomas Moore, Ph. D’ Date

Staff Tox cologist '

U _ 7o va-—'x/ 5*’/ é’a/éé
Peter Leung, Ph.D. 7 Date

Senior Toxicologist

e _
(M oo £/, /43
Joyce Gee,/Ph.D. Ddte /
Senior Toxicologist
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DPR MEDICAL TOXICOLOGY *
D51626>5193825A
Page 3

Acute Dermal Toxicity
~ 002; 068280; “Report on Acute Tox1c:|ty Study of MTI-500 (Ethofenprox) in Rats” {(Hashimoto,

K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan Project No. A-82-27~34,
10/21/82) 812. MTI-500 (Lot # 8T-102, purity = 96%), warmed in a water bath and applied to
the clipped skin of 10 Sprague-Dawley rats per sex per dose at a dose level of 2.144 g/kg for 24
hours. No mortalities occurred. Crouching and a reduction in spontaneous movement were
observed in all animals 1 or 2 hours after application. Necropsy revealed no treatment-related
abnormalities. Reported LD, (M/F) > 2.144 g/kg. Toxicity Category not determined.
Unacceptable but possibly upgradable with submission of information detailing how the test
article was held in contact with the skin during the exposure period. (Coriett, 11/4/02) .

002; 068281; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” {Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42,
10/21/82). 812. MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and applied to
the clipped skin of 10 ICR mice per sex per dose at dose levels of 1.072 and 2.144 g/kg for 24
hours. No mottalities occurred. No clinical signs were observed. Necropsy revealed no
treatment-related abnormalities. Reported LD,, (M/F) > 2.144 g/kg. Toxicity Category not
determined. Unacceptable but possibly upgradable with submission of information detailing
how the test article was held in contact with the skln during the exposure perlod {(Corlett,
11/4/02)

51626-0023; 205045; “Acute Dermal Toxicity Study of Etofenprox in Rats”; (8. Oda; Bozo
- Research Center, Inc., Gotemba Laboratory, Setagaya-ku, Tokyo 156-0042, Japan; Project ID. B-
5040; 2/5/03); The skin of five Sprague-Dawley (Crj:CD(SD)IGS) rats/sex was treated with 0 or
2000 mg/kg of etofenprox technical (lot. no. 20024, purity: 99.0%) for 24 hours under an occlusive
wrap. No deaths resuited from the treatment. No treatment-related clinical signs were evident.
In the necropsy examination, no treatment-related lesions were noted. LDSO {(M/F) > 2000 mg/kg;
Toxicity Category lil; Study acceptable. (Moore, 7/25/03)

Acute Inhalation Toxicity
002; 068282; “MT1-500 Acute Inhalation Toxicity in Rats 4 Hour Exposure” (Jackson, G. C at

al., Huntingdon Research Centre, Huntingdon, Cambridgeshire, England, HRC Report No. MTC
60!8210?9, 4/2/86 (re-issue}). 813. MTI-500 (Lot No. ST-101, purity = 96%) was blended with
acetone, aerosolized, and administered in a whole body manner to 5§ COBS® rats per sex at a
dose level (reported mean anaiytical conceniration) of 5.9 mg/l (95% of the test material < 5.5 ym
aerodynamic diameter) for 4 hours. No mortalities occurred. Treatment-related clinical signs
included closing or partial closing of eyes and dyspnea during exposure, and oily fur, lethargy,
hair loss (females only), and hyperactivity during the 14 day observation period. Necropsy
revealed no treatment-related abnormalities except for a black area on the liver of 1 male.
Reported LC,, (M/F) > 5.9 mg/l. Toxicity Category not determined. Unacceptable but possibiy
upgradable with a clarification on the amount of acetone blended with the test material and the
submission of the data and calculations used to determine the mean analytical concentration of
the test material (Corlett, 10/10/02)

Primary Eye Irritation

002; 068285; "MTI1-500 Primary Ophthalmlc Stimulation Test in Rabbits” (Kashlma M., Haruna
Laboratory, Nippon Experimental Medical Research Institute, Ltd., Agatsuma-gun, Gunma
Prefecture, Japan, Project No. Nemri-H-85-55, 10/24/85). 814. 0.1 mi of MTI-500 {Lot No. ST~
103, purity = 96.3%) was placed into the conjunctival sac of 1 eye of each of 6 Japanese White
rabbits. No corneal opacity or iritis was observed in any treated eye. Grade 1 conjunctival
irritation was observed in 5:0f 6 treated eyes 24 hours after treatment with all signs of conjunctival
irritation clearing in all treated eyes 72 hours after treatment. Toxicity Category IV. Acceptable.
{Corlett, 10/256/02)
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Page 5

002; 068280, “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Rats” (Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34,
10/21/82). MTI-500 (Lot # 8T-101, purity = 96%), warmed in a water bath and administered
intraperitoneally to 10 Sprague-Dawley rats per sex per dose at dose levels of 21.44 and 42.88
o/kg and observed for 14 days. No mortalities occurred. Piloerection and crouching with
hollowed belly were observed immediately after dosing at both 21.44 and 42.88 g/kg. Diarrhea or
soft stools were observed in all animals the day after test article administration. Necropsy
revealed whitish yellow granules adhering to various organs in the abdomen including the fat
tissue of the abdominal wall, omentum and mesenterium and around the testes in all animals;
hemorrhagic points scattered in the lungs, congestion of the liver, and minor granuloma on the
serous membrane of the liver and spleen and on the parietal peritoneum were also observed.
LDg, (M/F) > 42.88 g/kg. NOEL not determined. Supplemental study (not a gmdellne study)

(Corlett, 11/4/02)

002; 068281; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” (Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42,
10/21/82). MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and administered
intraperitoneally to 10 ICR mice per sex per dose at dose levels .of 6.70, 13.40, 26.80, and 53.60
g/kg and observed for 21 days. Mortalities occurred as follows- males: 2/10, 3/10, 4/10, 3/10,
respectively; females: 0/10,-1/10, 7/10, 7/10, respectively. 15 minutes after dosing, reduced
appetite and reduced-spontaneous movements were observed at all dose levels. 1 day after
dosing, piloerection, facial edema, abdominal swelling, and soft stools were cbserved.
Histopathological examination revealed the formation of minor granuloma in the serous
membranes of liver, spleen, pancreas, and digestive tract. LDy, (M/F) not determined. NOEL not
determined. Supplemental study (not a guideline study) (Corlett, 11/4/02)

ACUTE STUBIES - Zoecon F254-87-1 Aerosol

Toxicity Category
Acute Oral Toxicity LD50 v
“ Acute Dermal Toxicity £.D50 i
Acute Inhalation Toxicity LC50 v
Primary Eye Irritation : v
Primary Dermal lrritation : I
Dermal Sensitization Not.a sensitizer

Acute Oral Toxicity _
002; 068288; “Acute Oral Toxicity Study in Rats Administered Test Article Zoecon F254-87-1
Aerosol, Lot No. | 255-140-1" {Davis, T.K., UBTL, Inc., Salt Lake City, UT, Study #83296, 5/8/87).

811. Zoecon F254-87-1 Aerosol (Lot No. L255-140-1, 1.3% etofenprox, 0.38% (S)-hydroprene)
was administered as a single gavage dose to 5§ Sprague Dawley rats per sex per dose at a dose
level of 5.1 g/kg. No mortalities occurred. Nasal discharge was observed in 2 animals on the
day of dosing clearing in both animals on the next day Necropsy revealed kidneys exhibiting light
red to dark red mottled appearance in 1/5 males and in 2/5 females and each kidney exhibiting 2-
12 infarcts in 3/5 males and 3/5 females. LD, (M/F) > 5.1 g/kg. Toxicity Category V.
Acceptable {Corlett, 10/30/02)

Acute Dermal Toxicity

002; 068287; “Acute Dermal Toxicity Study in Rabbits Administered Test Article Zoecon F254-
87-1 Aerosol, Lot No. L255-140-1" (Davis, T.K., UBTL, Inc., Salt Lake City, UT, Study #63297,
5/8/87). 812. Zoecon F254-87-1 Aerosol (Lot Ne. L.255-140-1, 1.3% etofenprox, 0.38% (S)-
hydroprene) was applied to the clipped skin of 5 New Zealand Whlte rabbits per sex per dose at a
dose level of 2.1 g/kg for 24 hours. No mortalities occurred. No treatment-related clinical signs
were observed. Erythema was observed in all animals after patch removal; edema and eschar
were also observed in some animals. Necropsy revealed dry skin at the exposure site in 1 male
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SUBCHRONIC STUDIES

(Oral)

007; 186424, “Assessment of the Toxicity of MTI-500 in Rats by Dietary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire,
England, Laboratory Pro;ect ID MTC 56/821067/2, 4/2/86). 821 MT!-500 (Batch No. ST-101,
purity = 96%) was admixed to the diet and fed to 20 CD rats per sex per dose at dose levels of 0
(diet and corn oil only), 50, 300, 1800, or 10800 ppm (0, 3.3, 20, 120, 734 mg/kg/day,
respectively, for maies and 0, 3.8, 23, 142, 820 mg/kg/day, respectiveiy, for females) for 13
weeks. No treatment-related mortaiities occurred. No treatment-related clinical signs were
observed. A treatment-related decrease in mean thyroxine (T,) levels in males at 1800 and
10800 ppm was observed. Treatment-related increases in mean adjusted liver weight in males at
10800 ppm and in females at 1800 and 10800 ppm and mean adjusted thyroid weight in males at
1800 and 10800 ppm were observed. Microscopic examination revealed an increased incidence
of microfollicles in the thyroid in males at 1800 and 10800 ppm and in females at 10800 ppm and
enlargement of the centrilobular hepatocytes in females at 10800 ppm. No adverse effects.
NOEL (M) = 20 mg/kg/day (300 ppm) based on an increased incidence of microfollicles in the
- thyroid, NOEL (F) = 23 mg/kg/day (300 ppm) based on increased liver weights and enlargement
of the centrilobular hepatocytes. Acceptable. (Corlett, 11/22/02) -

006, 186423, “Assessment of the Toxicity of MTI-500 to Mice by Dietary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre pic, Huntingdon, Cambridgeshire,
England, Laboratory Pro;ect ID MTC 55/821112/2, 4/2/86). 821. MTI-500 (Batch No. ST-103,
purity = 96%) was admixed to the diet and fed to 20 CD-1 mice per sex per dose at dose levels of
0 (diet and corn oil only), 50, 500, 3000, or 15000 ppm (0, 6.1, 60, 375, 1975 mg/kg/day,
respectively, for males and 0, 6.9, 71, 390, 2192 mg/kg/day, respectively, for females) for 13
weeks. 2.males and 6 females at 15000 ppm died or were killed for humane reasons and these
deaths are considered freatment-related. At 15000 ppm, treatment-related plloerectlon hunched
posture, emaciated and/or anemic appearance, body tremors, and respiratory distress in both
sexes, and lethargy and unsteady gait in femaies were observed. Treatment-related decreased
body weight gain and increased water consumption were cbserved in both sexes at 15000 ppm.
Treatment-related increases in mean urea nitrogen and cholesterol levels and in mean relative
liver and kidney weights were observed in both sexes at 15000 ppm. Macroscopic examination
revealed kidneys that were pale, enlarged, and with cortical scarring in both sexes at 15000 ppm.
Microscopic examination revealed kidneys with widespread tubular basophilia, extensive tubular
dilatation, and dilatation of the renal pelvis, centriiobular hepatocyte enlargement, increased
cellularity of splenic white pulp, and lymphoid hyperplasia in both sexes at 15000 ppm. No
adverse effects, NOEL (M) = 375 mg/kg/day (3000 ppm), NOEL (F) = 390 mg/kg/day (3000

ppm) based on kidneys with widespread tubular basophilia and extensive tubular dilatation.
Acceptable. (Corlett, 11/18/02}

(Dermal) '

008; 186425; "A 28-Day Repeated Dose Dermal Toxicity Study in Rabbits with Technical MTI-
500 (Killeen, J.C., Jr., Toxicology & Metabolism, Ricerca, LLC, Painesville, OH, Document No.
011077-1, 6/28/00). 870.32. Technical MTI-500 (Lot No. 21048, purity = 99.18%) was applied to
the clipped dorsal skin of 10 New Zealand White rabbits per sex per dose at dose levels of 0 (tap
water only), 400, 650, or 1000 mg/kg/day for 6 hours per day, for 28 consecutive days. In
addition, 10 animals per sex at the control and high dose levels were used to assess recovery
(recovery group animals were observed for an additional 2 weeks after the others were
sacrificed). No mortalities occurred. No treatment-related systemic clinical signs were observed.
Body weight and organ weight determinations along with hematology and serum chemistry
revealed no treatment-related effects. Treatment-related erythema at the test site was observed
at the 400, 650 and 1000 mg/kg/day dose levels in both sexes throughout the 28-day treatment
period. Microscopic examination revealed treated skin where the epidermis exhibited treatment-
related diffuse hyperplasia at 400, 650, and 1000 mg/kg/day in both sexes; treated recovery
group animals did not significantly exhibit this effect. Mo adverse effects. NOEL (M/F, systemic)
= 1000 mg/kg/day based on no treatment-related effects at the highest dose tested; NOEL (M/F,
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Singie (30 and 180 mg/kg) and muttiple (30 mg/kg/day for 7 or 14 consecutive days) doses of C-
ethofenprox were used for groups of 3, 5, or 25 CD rats per sex or 3 or 10 pregnant/lactating
females per group to evaluate metabolic and pharmacokinetic parameters.

A single oral dose of “C-ethofenprox at 30 mg/kg to 5 rats per sex was mainly eliminated in the
feces. During the 5 days following dosing, means of 88.0% and 86.4% dose were excreted by
males and females respectively by this route. Approximately equal amounts (35% to 40% of
dose) were excreted by both sexes during the 0 to 24 hour and 24 to 48 hour periods. Excretion
of radioactivity in the urine accounted for means of 10.8% (males) and 8.0% (females) over 5
days and most was excreted in the first 24 hours. Mean total retention of radioactivity in the X
bodies 5 days post-dosing was 3.4% (males) and 3.5% (females). The pattern of excretion of
radioactivity after a single oral dose of “C-ethofenprox to 5 per sex at 180 mg/kg was similar to
that seen at 30 mg/kg. Tissue concentrations of radioactivity were measured at 120 hours after
dosing. Highest mean tissue concentrations were found in fat of 30 mg/kg dosed animals (16.6
ug/g in males, 11.1 pg/g in females). Muscle concentrations were near the limit of accurate
measurement (0.05 lg/g). Liver contained mean concentrations of 0.34 pg/g (males) and 0.33
ug/g (females). Mean kidney concentrations were 0.13 and 0.16 ug/g for males and females
respectively. At 180 mg/kg, mean fat concentrations of radioactivity were 90.2 pg/g and 94.0 jg/g’
for males and femaies respectively 120 hours after dosing. Concentrations in other tissues were
all below 2 pg/g. Unchanged ethofenprox accounted for 6.6% and 14.0% of dose for males and
females respectively at 30 mgrkg, and, for 22.6% and 29.0% respectively at 180 mg/kg in extracts
of rat feces collected during 72 hours.. The metabolite dessthylethofenprox was 19.5% (males)
and 25.1% (females) at 30 mg/kg and 23.2% and 20.6% respectively at 180 mg/kg over the same
time-period. Another metabolite, 4'-hydroxyethofenprox, made up 13.2% and 13.8% at 30 mg/kg
and 7.2% and 8.1% at 180 mg/kg of the extracts for males and females respectively.

After a single oral dose at 30 mg/kg to 5 per sex, peak plasma concentrations (approximately 5
pg/ml) occurred 2 to 7 hours fater. Peak plasma concentrations (16 pg/ml to 17 ug/mi) were
reached 5 hours post-dosing after a single dose of 180 mg/kg.

In a tissue distribution assay, 30 mg/kg/day of “C-ethofenprox was administered to 25 rats per
sex on seven consecutive days. 5 per sex were sacrificed for sampling at 4, 24, 48, 120, and 240
hours after the last dose. The highest concentrations of radioactivity in all tissues were found at 4
. hours post-dosing. Fat contained the highest concentration (94.2 pg/g to 101 pg/g). Next highest
concentrations (30.5 ug/g male, 22.3 ug/g female)} were found in liver at 4 hours. The major
component in fat and liver was unchanged ethofenprox. |

10 pregnant female rats received 30 mg/kg/day of “C-ethofenprox by oral intubation on gestation
days 10 through 16. 2 dams were sacrificed for sampling at 4, 24, 48, 72, and 120 hours after
the last dose. Adrenal glands, kidneys, heart, and liver showed radioactivity concentrations and
patterns of elimination of radicactivity similar to non-pregnant animals. Of those, adrenal glands
contained the highest concentrations, 61.5 pg/g at 4 hours, declining to 5.74 pg/g at 120 hours.
Of the reproductive tissues, mammary contained the highest concentrations (87.4 ug/g at 4 hours
declining to 32.4 pg/g at 120 hours after the last dose), similar to those in fat of non-pregnant
animals. Radioactivity concentrations in placentae were lower than in any other maternal tissue.
Concentrations declined from 4.6 pg/g to 4.8 ug/g at 4 hours to 0.17 pg/g at 120 hours.
Maximum fetal concentrations were 1.6 pg/g to 1.7 pg/g at 4 hours. :

Secretion of radioactivity into the milk of mother rats was evaluated by analysis of the stomach
contents of suckling pups. Dams were treated with 30 mg/kg/day of "C-ethofenprox by oral
intubation from gestation day 18 through lactation day 9 (14 days total). Radioactivity
concentration in pup stomach contents ranged from 41.3 ug/g to 88.3 pg/fg after one hour of
suckling compared to maternal plasma concentrations in the range of 1.9 ug/mi to 3.6 ug/mi.
Chromatographic analysis indicated that 95% of the radioactivity ingested by the pups was
associated with unchanged ethofenprox. Acceptable. (Green and Gee, 4/10/03).
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received ethofenprox (MTI-500) (96.3% purity) in the diet at 0 (basal diet + corn oil}, 100, 1000,
and 10000 ppm for 52 weeks. In a recovery phase, 2 animals per sex from the control and high
- dose groups received untreated diet for 8 weeks following treatment. Mg/kg/day equivaients for
males and females were 3.46 and 3.17; 33.37 and 32.19; and 351.73 and 339.32 at 100, 1000,
and 10000 ppm respectively. Statistically significant decreases in total protein and cholesterol
and increases in alkaline phosphatase were noted for 10000 ppm males and females from week 6
onwards. NOEL = Cannot be determined. After 52 weeks of treatment, lung, liver, kidney, and
pancreas weights (as % of bodyweight) were increased (statistical significance for liver) for both
sexes at 10000 ppm relative to controls. One 1000 ppm female and 2 males and 1 female at
10000 ppm were noted with accentuation of the lobular markings of the liver at 52 week necropsy.
Histopathology revealed 2/4 female dogs at 10000 ppm with minimal swelling of centrilobular liver
cells at 52 weeks. The noted changes were generally diminished or absent after the 8 week
recovery period. No adverse effects. Unacceptable, upgradeable (with dose level justification).
(Green and Gee, 4/10/03).

Oncogenicity, Mouse

**51626-013, 016 186440, 186443, “Ethofenprox (MTI-500) Potential Tumorigenic and Toxic
Effects in Prolonged Dietary Administration to Mice (Final Report)”, (Owen P.- Green, ef al.,
Huntingdon Research Centre Ltd., Huntingdon, Cambndgeshlre England Report # MTC
58/85582, 6 January 19886). Seventy~sxx CD-1 mice (of Swiss origin) per sex per group received
ethofenprox (MT500) technical (96.3%) in the diet at O (basal diet + comn oif), 30, 100, 700, and
4900 ppm for 108 weeks. Fifty-two per sex per group, designated main group animals, were
treated through 108 weeks. The remaining 24 per sex per group satellite animals were used for
blood and urine sampling at intervals through week 52 and for interim necropsies at 26 and 52
weeks. Mean mg/kg/day intake of ethofenprox for weeks 1 through 108 was 3.1 and 3.6, 10.4
and 11.7, 75.2 and 80.9, and 546.9 and 615.5 mg/kg/day for males and females at 30, 100, 700,
and 4900 ppm respectively. For males at 4900 ppm, survival was reduced at study termination
and bodyweight gain was decreased through week 52. Water consumption increased
(statistically significant) for both sexes at 4900 ppm for weeks 5, 12, and 23 and urine volume was
‘higher (statistically significant) for males at all treatment leveis at week 52. Absolute {g) liver
weights were higher (statistically significant) for males at 4900 ppm and relative liver weights (%
bodyweight) were increased for both sexes. Also at necropsy, in both sexes, the incidence of
pale kidneys was increased at 100, 700, and 4900 ppm and renal cortical scarring incidence was
higher at 4900 ppm. Treatment related non-neoplastic changes were confined to the kidney.
Increases in dilated/basophilic cortical tubules of varying severity were noted for both sexes at
100, 700, and 4900 ppm and for males at 30 ppm. This lesion was associated with focal loss of
tubules at the higher dose levels. No carcinogenicity, no adverse effects. Chronic NOEL = 30
ppm (3.1 and 3.6 mg/kg/day in males and females respectively) (kidney changes). Record
186443 contains a photomicrography addendum for kidney changes. No evidence of
oncogenicity. Acceptable. (Green and Gee, 4/2/03). -

The study (record 186441} discussed the U.S. EPA classification of etofenprox as a Group C
Oncogen on the basis of increased incidence (outside the historical control range for the
performing laboratory) of thyroid follicular cell adenomas and adenomas/carcinornas combined in
the rat. The authors requested a reclassification for etofenprox to Group D or E Oncogen based
on the negative results of mice and dog studies previously conducted showing no thyroid
oncogenicity. Also, on results of the in vitro studies (non-guideline protocols) in the appendix on
the in vitro based effect of etofenprox on FRTL 5 (Fischer rat thyroid follicular cells). The
broadening of the historical control pool that included more data for the strain from the rat supplier
indicated more varlablilty for thyroid effects than in the initial evaluation. Record 186442 append:x
contains full coples of publlshed literature listed in the references of 186441. Publications in
186442 were not given a review. The argument was being made for a non-genotoxic mechanism
for thyroid tumor induction and the use of a MOE. (Green and Gee, 4/03/03).
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Teratology, Rabbit :

51626-017 186451, “Rabbit Developmental Toxicity Study with Etofenprox”, (James L. Ivett,
Covance Laboratories, Inc., Vienna, VA., Covance study No. 6648-144, 17 January 2001). 20
mated Hra:(NZW)SPF female rabbits per group were dosed by oral gavage with Etofenprox
technical (96.68% purity) at 0 (1% aqueous methylcellulose), 30, 100, and 300 mg/kg/day on
gestation days 6 through 28. There were no signs of maternal toxicity in any of the dose groups
including clinical signs, bodyweights, bodyweight change, and food consumption. No external
findings in any of the fetuses were recorded. No changes in fetal viability or fetal weight were
indicated. Maternal NOEL = 300 mg/kg/day. Developmental NOEL was not determined due to
incomplete fetal evaluation. Unacceptable, not upgradeable (incomplete fetal visceral exam, no
skeletal exam). (Green and Gee, 4/4/03).

51626-017 186450, “Dose Range-Finding Developmental Toxicity Study in Rabbits with
Etofenprox”, (James L. Ivett, Covance Laboratories, Inc., Vienna, VA, Covance Study No. 6648-
143, 13 September 2000). Five mated Hra:(NZW)SPF female rabbits per group received
etofenprox (96.68% purity) by oral gavage at 0 (1% methylcellulose), 50, 125, 250, and 500
mg/kg/day on gestation days 6 through 28. At 500 mg/kg/day, the incidence of dams with thin
appearance and few or no feces was increased. Maternal bodyweight and food consumption
were reduced and the-number of abortions increased (3/5). Fetal viability and weight were also
reduced at 500 mg/kg/day. Maternal and Developmental NOEL = 250 mg/kg/day. Supplemental
information. (Greenand Gee, 4/4/03). ’

** 0023; 205046; “Rabbit Developmental Toxicity Study with Etofenprox”; (B.R. Fisher; Covance
Laboratories, Inc., Vienna, VA; Study ID. 6648-146; 9/13/00); Twenty-two mated Hra:(NZW)SPF
rabbits/group were dosed orally by gavage with 0 (aqueous 1% methylcellulose), 30, 100 or 300
mg/kg/day of etofenprox technical (ot no. 21088, purity: 96.68%) from gestation day 6 through
28. One doe in the 300 mg/kg group died on study gestation day 26 while aborting. Ancther doe
in the 100 mg/kg group died on gestation day 26. No signs of distress were noted prior to its
death. One 300 mg/kg doe was euthanized in moribund condition on gestation day 16. Three
does in the 300 mg/kg group and one in the 30 mg/kg group suffered abortions. The mean body
‘weight gain for the 300 mg/kg fermales was less than that of the.control (p<0.01). The mean food
consumption over the dosing period was reduced as well (p<0.01). The mean body weights of
the 300 mg/kg fetuses was less than that of the controls (p<0.01). Although there was an
increased incidence of unossified 5 sternabrae for the 30 and 100 mg/kg fetuses (p<0.05), lack
of or diminished ossification was not evident for other related skeletal structures. Possible
adverse effect: incidence of abortions; Maternal NOEL:. 100 mg/kg/day (based upon lower mean
body weight, food consumption and increased incidence of abortion for the 300 mg/kg females);
Developmental NOEL: 100 mg/kg/day (based upon lower mean body weights for the 300 mg/kg
fetuses); Study acceptable. (Moore, 7/8/03) ' '

Gene Mutation -
**51626-019 186454, “Reverse Mutation in Salmonefla typhimurium’, (C.N. Edwards and R.
Forster, Life Science Research, Roma Toxicology Centre, Rome, {taly; LSR-RTC Report No.
162001-M-06185, 22 August 1985). Salmonella typhimurium strains TA 98, TA 100, TA 1535, TA
1537, and TA 1538 were exposed (triplicate plates, 2 trials) to ethofenprox (MTI-500) (96.3%
purity), in the presence and absence of S9 activation, at 0 (DMSQ), 200, 400, 800, 1600, and
3200 ug/plate for 72 hours. A precipitate formed at 3200 ug/plate. Positive controls were
functional. No increase in revertant colonies. Acceptable. (Green and Gee, 3/10/03).

**51626-019 186452, “Gene Mutation in Chinese Hamster V79 Cells”, (A. H. Seeberg and R.
Forster, Life Science Research, Roma Toxicology Centre, Rome, Italy, LSR-RTC Report No.
162002-M-06985, 22 August 1985). Chinese hamster V79 cells were exposed in triplicate (2
trials) to Ethofenprox (MT1-500) (96.3% purity) in the presence and absence of rat liver 9
activation at 0 (1% dimethyisulfoxide), 9.75, 19.5, 39.0, 78.0, and 156.0 pg/mi (limit of solubility)
for three hours. No increase in mutation frequency for 6-thioguanine resistance. Acceptable.
(Green and Gee, 3/10/03).
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of rat liver S9 mix and at 0 (DMSO), 9.75, 19.5, 39.0, 78.0, and 156 ug/mi without S9 for 3 hours
in the presence of [*H] thymidine in two trials. The highest concentration was based on toxicity
and solubility. Replicative DNA synthesis was suppressed in arginine free medium and by
hydroxyurea during exposure. DNA was extracted from cell pellets by trichloroacetic acid
precipitation followed by hydrolysis in 0.3 M KOH with heating. Label incorporation was
determined by LSC and DNA concentration by a colorimetric assay. Results were expressed as

‘DPM/ug DNA. Positive controls (4-NQO and B(a)P) were functional. No increase in unscheduled

DNA synthesis. Acceptable. (Green and Gee, 4/9/03).

STUDIES ON METABOLITES

005; 186415; “MT|-500 a-Co: Acute Toxicity Study in the Rat” (Cummins, H.A. and Gardner,
J.R., Life Science Research Limited, Eye, Suffolk, England, Laboratory Project 1D
85/MT0018/474, 8/2/85). MTI-500 a-Co (Batch OFU-1021, purity = 99.6%), suspended in maize
oil, was administered as a single gavage dose to 5 CD rats (remote Sprague-Dawley origin) per
sex at a dose level of 5000 mg/kg. No mortalities occurred. Decreased motor activity was
observed in all animals 2 hours after dosing clearing in all animais 4 hours after dosing. Necropsy
revealed dark submandibular salivary glands in 2 males and large cervical lymph nodes in 1 male.
LDy, (M/F) > 5000 mg/kg. NOEL not determined. Supplemental study (the test material used in
the study was not the active ingredient in review) (Corlett, 11/6/02)

005; 186416; "Ethofenprox (MTI-500) Acute Limit Test of Toxicity to Dogs Following a Single
Oral Administration” (Harling, R.J. et al., Department of Dog Toxicology, Huntingdon Research
Centre Ltd., Huntingdon, Cambridgeshire, England, Laboratory Project iD MTC 101/8511885,
10/24/85). Ethofenprox (MTI-500) (Batch ST103, purity = 96.3%) was inserted into gelatine
capsules and 1 pure-bred beagle dog per sex was dosed once with 5000 mg/kg. No mortalities
occurred. Semi-soft green feces approximately 2 hours after dosing and semi-soft feces of
normal color on Days 2 and 4 were observed in the male; no clinical signs were observed in the
female. Small weight loss was observed in the female for 3 days following dosing and at the end
of the 14 day observation period. Necropsy revealed no treatment-related abnormalities. Bone
marrow smears taken from each animal prior to terminal sacrifice were found to be normal in
celiularity, morphology, and cell distribution. LDg, (M/F) > 5000 mg/kg. NOEL not determined.
Supplemental study (only 1 animal per sex per dose group used) (Corlett, 11/6/02)

CONCLUSIONS: Do data support registration?

Toxicity data were submitted to support a Section 3 registration request for Etofenprox Technical
for manufacturing use only.

The acute oral and dermal toxicity and primary dermal and ocular irritation studies are acceptable.
In contrast, the inhalation toxicity study is unacceptable but possibly upgradeable with submission
of additional data to eliminate the deficiencies indicated in the one-liner above. MTI-500 is not a
potential dermal sensitizer as indicated by thé dermal sensitization study. Acceptable acute
studies were submitted for a formulated product, Zoecon F254-87-1 Aerosol.

Subchronic oral feeding studies with rodents and 28-day repeated dose dermal toxicity studies
are acceptable. However, the 80-day inhalation study in rats is unacceptable but may be
upgradeable with submission of data and calculations used to determine the reported mean
analytical concentrations of the test material.

Animal metabolism studies in dogs and rats were submitted. Collectively, the data fulfills the
current requirements for an acceptable metabolism study.
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TO; @, Senior Pesticide Use Specialist
icide Registration Branch - '

FROM: Medical Toxicology Branch ' Original Date: 4/21/03
Revised: 7/28/03
Revised: 9/16/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Etofenprox Technical

Chemical Code #: 2292 ID #: 193825N

EPA Reg. #: 33657-6 5B 950#: NA _
Document #: 51626- 002, -005 to - 013, and -016 to -020, -023, -0024
Company Name: Mitsui Chemicals, Inc.

RECOMMENDATION:
Submitted as a Section 3 registration request for manufacturing use only.

The data reviewed are inadequate for a complete toxicological evaluation. The acute inhalation
toxicity study is unacceptable but possibly upgradeable with submission of additional data to
eliminate the deficiencies indicated in the one-liners. The 90-day inhalation study in rats is
unacceptable but may be upgradeable with submission of data and calculations used to
determine the reported mean analytical concentrations of the test material.

Registration is not recommended at this time.

WQT_;;;.:.;«;@;;f;:;‘*“jﬁla__h;____ j//%.,«% ’ V(a7
Tho Maoore, Ph.D. Date
S;fﬁ Toxicologist .

) AALAD A tavig 9liz/03

Petor Leung, Ph.D. ™ Date
Senior Toxicologist

e 9/ 1etes
Joyce Gee, Ph,iﬁ. - Pate
Senior Toxicdlogist :
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Acute Dermal Toxicity ' )

002; 068280; “Report on Acute Toxicity Study of MT1-500 (Ethofenprox) in Rats” (Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34,
10/21/82). 812. MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and appiied to
the clipped skin of 10 Sprague-Dawley rats per sex per dose at a dose level of 2.144 g/kg for 24
hours. No mortalities occurred. Crouching and a reduction in spontaneous movement were
observed In all animals 1 or 2 hours after application. Necropsy revealed no treatment-related
abnormalities. Reported LDy, (M/F) > 2.144 g/kg. Toxicity Category not determined.
Unacceptable but possibly upgradable with submission of information detailing how the test
article was held in contact with the skin during the exposure period. (Corlett, 11/4/02) -

002; 068281; “Report on Acute Toxicity Study of MTI-500 {Ethofenprox) in Mice” (Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42,
10/21/82). 812. MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and applied to
the clipped skin of 10 ICR mice per sex per dose at dose levels of 1.072 and 2.144 g/kg for 24
hours. No mortalities occurred. No clinical signs were observed. Necropsy revealed no
treatment-related abnormaiities. Reported LDy, (M/F) > 2.144 g/kg. Toxicity Category not
determined. Unacceptable but possibly upgradable with submission of information detailing
how the test article was held in contact with the skin during the exposure peried. (Corlett,
11/4/02) -

- 91626-0023; 205045, “Acute Dermal Toxicity Study of Etofenprox in Rats”; {(S. Oda; Bozo
Research Center, Inc., Gotemba Laboratory, Setagaya-ku, Tokyo 156-0042, Japan; Project ID. B-
5040; 2/5/03); The skin of five Sprague-Dawley (Crj:CD(SD)IGS) rats/sex was treated with 0 or
2000 mg/kg of etofenprox technical (lot. no. 20024, purity: 99.0%) for 24 hours under an occlusive
wrap. No deaths resuited from the freatment. No treatment-related clinical signs were evident.

In the necropsy examination, no treatment-related lesions were noted. LD50 (M/F) > 2000 mg/kg;
Toxicity Category 1ll; Study acceptable. (Moore, 7/25/03) '

Acute Inhalation Toxicity

002; 068282; “MTI-500 Acute Inhalation Toxicity in Rats 4 Hour Exposure” (Jackson, G.C. et
al., Huntingdon Research Centre, Huntingdon, Cambridgeshire, England, HRC Report No. MTC
60/821079, 4/2/86 (re-issue)). -813. MTI-500 (Lot No. ST-101, purity = 96%) was blended with
acetone, aerosolized, and administered in a whole body manner to 5 COBS® rats per sex at a
dose level (reported mean analytical concentration) of 5.9 mg/l (95% of the test material < 5.5 pm
aerodynamic diameter) for 4 hours. No mortalities occurred. Treatment-related clinicai signs
- included closing or partial closing of eyes and dyspnea during exposure, and oily fur, lethargy,

~ hair loss (females only), and hyperactivity during the 14 day observation period. Necropsy

revealed no treatment-related abnormalities except for a black area on the liver of 1 male.
Reported LG5, (M/F) > 5.9 mg/l. Toxicity Category not determined. Unacceptable but possibly
upgradable with a clarification on the amount of acetone blended with the test material and the -
submission of the data and calculations used to determine the mean analytical concentration of
the test material (Corlett, 10/10/02) .

Primary Eye Irritation . : ‘
002; 068285; "MTI-500 Primary Ophthalmic Stimulation Test in Rabbits” (Kashima, M., Haruna

Laboratory, Nippon Experimental Medical Research Institute, Ltd., Agatsuma-gun, Gunma

Prefecture, Japan, Project No. Nemri-H-85-55, 10/24/85). 814. 0.1 ml of MTI-500 (Lot No. ST-

103, purity = 96.3%) was placed into the conjunctival sac of 1 eye of each of 6 Japanese White

rabbits. No corneal opacity or Iritis was observed in any treated eye. Grade 1 conjunctival

irritation was observed in 5 of 6 treated eyes 24 hours after treatment with all signs of conjunctival

irritation clearing in all treated eyes 72 hours after treatment. Toxicity Category IV. Acceptable.
(Corlett, 10/25/02) . '
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_ 002; 068280; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Rats” (Mashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34,
10/21/82). MTI-500 (Lot # ST-101, purity = 96%), warmed in a water bath and administered
intraperitoneally to 10 Sprague-Dawley rats per sex per dose at dose leveis of 21.44 and 42.88
g/kg and observed for 14 days. No mortalities occurred. Piloerection and crouching with
hollowed belly were observed immediately after dosing at both 21.44 and 42.88 gfkg. Diarrhea or
soft stools were observed in all animals the day after test articie administration. Necropsy
revealed whitish yellow granules adhering to various organs.in the abdomen including the fat
tissue of the abdominal wall, omentum and mesenterium and around the testes in ail animals;
hemairhagic points scattered in the lungs, congestion of the liver, and minor granuloma on the
serous membrane of the liver and spleen and on the parietal peritoneum were also observed.
LDg, (M/F) > 42.88 g/kg. NOEL not determined. Supplemental study (not a guideline study)
(Corlett, 11/4/02) ' = _

002; 068281, "Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” (Hashimoto,
K., Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42,
10/21/82). MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and administered
intraperitoneally to 10 ICR mice per sex per dose at dose levels of 6.70, 13.40, 26.80, and 53.60
g/kg and observed for 21 days. Mortalities occurred as follows- males: 2/10, 3/10, 410, 3/10,
respectively; females: 0/10, 1/10, 7/10, 7/10, respectively. 15 minutes after dosing, reduced
appetite and reduced spontaneous movements were observed at all dose levels. 1 day after
dosing, piloerection, facial edema, abdominal swelling, and soft stools were observed.
Histopathological examination revealed the formation of minor granuloma in the serous
membranes of liver, spleen, pancreas, and digestive tract. LD, (M/F) not determined. NOEL not
determined. Supplemental study (not a guideline study) (Corlett, 11/4/02) :

ACUTE STUDIES - Zoecon F254-87-1 Aerosol

Toxicity Category
Acute Oral Toxicity LD50 Y
Acute Dermal Toxicity LD50 il
Acute Inhalation Toxicity LC50 Y
Primary Eye kritation V-
Primary Dermal Irritation _ ' 1]
Dermal Sensitization : Not a sensitizer

Acute Oral Toxicity

002; 068288; “Acute Oral Toxicity Study in Rats Administered Test Article Zoecon F254-87-1
Aerosol, Lot No. L255-140-1" (Davis, T.K., UBTL, Inc., Salt Lake City, UT, Study #63296, 5/8/87).
811. Zoecon F254-87-1 Aerosol (Lot No. L255-140-1, 1.3% etofenprox, 0.38% (S)-hydroprene)
was administered as a single gavage dose to 5 Sprague Dawley rats per sex per dose at a dose
level of 5.1 g/kg. No mortalities occurred. Nasal discharge was observed in 2 animals on the
day of dosing clearing in both animals on the next day. Necropsy revealed kidneys exhibiting light
red to-dark red mottied appearance in 1/5 males and in 2/5 females and each kidney exhibiting 2-
12 infarcts in 3/5 males and 3/5 females. LD, (M/F) > 5.1 g/kg. Toxicity Category IV.
Acceptable. (Corlett, 10/30/02)

Acute Dermal Toxicity
. 002; 068287, “Acute Dermal Toxicity Study in Rabbits Administered Test Arlicle Zoecon F254-

87-1 Aerosol, Lot No. L255-140-1" (Davis, T.K., UBTL, Inc., Salt Lake City, UT, Study #63297,

. 5/8/87). 812. Zoecon F254-87-1 Aerosol (Lot No. L255-140-1, 1.3% etofenprox, 0.38% (S)-
hydroprene) was applied to the clipped skin of 5 New Zealand White rabbits per sex per dose at a
dose level of 2.1 g/kg for 24 hours. No mortalities occurred. No treatrnent-related clinical signs
were observed. Erythema was observed in all animals after patch removal; edema and eschar
were also observed in some animals. Necropsy revealed dry skin at the exposure site in 1 male
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SUBCHRONIC STUDIES

(Oral)

007; 186424; “Assessment of the Toxicity of MTI-500 in Rats by Dietary Administration for 13
Weeks” (Green O.P.et al., Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire,
England, Laboratory PI"OjeCt ID MTC 56/821067/2, 4/2/86). 821 MTI-500 (Batch No. ST-101,
purity = 96%) was admixed to the diet and fed to 20 CD rats pet sex per dose at dose levels of 0
(diet and comn oil only), 50, 300, 1800, or 10800 ppm (0, 3.3, 20, 120, 734 mg/kg/day,
respectively, for males and 0, 3.8, 23, 142, 820 mg/kg/day, respectively, for females) for 13
weeks. No treatment-related mortalities occurred. No treatment-related clinical sighs were
observed. A treatment-related decrease in mean thyroxine (T,) levels in males at 1800 and
10800 ppm was observed. Treatment-related increases in mean adjusted liver weight in males at
10800 ppm and in females at 1800 and 10800 ppm and mean adjusted thyroid weight in males at
1800 and 10800 ppm were observed. Microscopic examination revealed an increased incidence
of microfollicles in the thyroid in males at 1800 and 10800 ppm and in females at 10800 ppm and
enlargement of the centrilobular hepatocytes in females at 10800 ppm. No adverse effects.
NOEL (M) = 20 mg/kg/day (300 ppm) based on an increased incidence of microfollicles in the
thyroid, NOEL (F) = 23 mg/kg/day (300 ppm) based on increased liver weights and enlargement
of the centrilobular hepatocytes. Acceptable. (Corlett, 11/22/02)

006; 186423; “Assessment of the Toxicity of MTI-500 to Mice by Distary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre plc, Huntingdon, Cambridgeshire,
England, Laboratory Project ID MTC 55/821112/2, 4/2/86). 821, MTI-500 (Batch No. ST-103,
purity = 96%) was admixed to the diet and fed to 20 CD-1 mice per sex per dose at dose levels of
0 {diet and corn oil only), 50, 500, 3000, or 15000 ppm (0, 6.1, 60, 375, 1975 mg/kg/day,
respectively, for males and 0, 6.9, 71, 390, 2192 mg/kg/day, respectively, for females) for 13
weeks. 2 males and 6 females at 15000 ppm died or were killed for humane reasons and these
deaths are considered treatment-related. At 15000 ppm, treatment-related piloerection, hunched
posture, emaciated and/or anemic appearance, body tremors, and respiratory distress in both
sexes, and Iethargy and unsteady gait in females were observed Treatment-related decreased
body weight gain and increased water consumption were observed in both sexes at 15000 ppm.
Treatment-related increases in mean urea nitrogen and cholesterol levels and in mean relative
liver and kidney weights were observed.in both sexes at 15000 ppm. Macroscopic examination
revealed kidneys that were pale, enlarged, and with cortical scarring in both sexes at 15000 ppm.
Microscopic examination revealed kidneys with widespread tubular basophilia, extensive tubular
dilatation, and dilatation of the renal pelvis, centrilobular hepatocyte enlargement, increased
cellularity of splenic white pulp, and lymphoid hyperpiasia in both sexes at 15000 ppm. No
adverse effects. NOEL (M) = 375 mg/kg/day (3000 ppm), NOEL (F) = 390 mg/kg/day (3000
ppm) based on kidneys with widespread tubular basophilia and extensive tubuiar dilatation.
Acceptable. (Corlett, 11/18/02)

(Dermal)

008; 186425; “A 28-Day Repeated Dose Dermal Toxicity Study in Rabbits with Technical MTI-
500" (Kllleen, J.C., Jr.,, Toxicology & Metabolism, Ricerca, LLC, Painesville, OH, Document No.
011077-1, 6/28}00). 870.32. Technical MTI-500 (Lot No. 21049, purity = 99.18%) was applied to
the clipped dorsal skin of 10 New Zealand White rabbits per sex per dose at dose levels of 0 (tap
water only), 400, 650, or 1000 mg/kg/day for 6 hours per day, for 28 consecutive days. In
addition, 10 animals per sex at the control and high dose levels were used to assess recaovery
(recovery group animals were observed for an additional 2 weeks after the others were
sacrificed). No mortalities occurred. No treatment-related systemic clinical signs were observed.
Body weight and organ weight determinations along with hematology and serum chemistry
revealed no freatment-related effects. Treatment-related erythema at the test site was observed
. at the 400, 650 and 1000 mg/kg/day dose levels in both sexes throughout the 28-day treatment
period. Microscopic examination revealed treated skin where the epidermis exhibited treatment-
related diffuse hyperplasia at 400, 650, and 1000 mg/kg/day in both sexes; treated recovery
group animals did not significantly exhibit this effect. No adverse effects. NOEL (M/F, systemic)
= 1000 mg/kg/day based on no treatment-related effects at the highest dose tested; NOEL (M/F,
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. Single (30 and 180 mg/kg) and multiple (30 mg/kg/day for 7 or 14 consecutive days) doses of “C-
ethofenprox were used for groups of 3, 5, or 25 CD rats per sex or 3 or 10 pregnant/lactating
females per group to evaluate metabolic and pharmacokinetic parameters.

A single oral dose of “C-ethofenprox at 30 mg/kg to 5 rats per sex was mainly eliminated in the
feces. During the 5 days following dosing, means of 88.0% and 86.4% dose were excreted by
males and females respectively by this route. Approximately equal amounts (35% to 40% of
dose) were excreted by both sexes during the 0 to 24 hour and 24 to 48 hour periods. Excretion
of radioactivity in the urine accounted for means of 10.8% (males) and 8.0% (females) over 5
days and most was excreted in the first 24 hours. Mean total retention of radioactivity in the
bodies 5 days post-dosing was 3.4% (males) and 3.5% (females). The pattern of excretion of
radioactivity after a single oral dose of C-ethofenprox to 5 per sex at 180 mg/kg was similar to
that seen at 30 mg/kg. Tissue concentrations of radioactivity were measured at 120 hours after
dosing. Highest mean tissue concentrations were found in fat of 30 mg/kg dosed animals (16.6
Hg/g in maies, 11.1 pg/g in females). Muscle concentrations were near the limit of accurate
“measurement (0.05 p1g/g). Liver contained mean concentrations of 0.34 pg/g (males) and 0.33
- yug/g (females). Mean kidney concentrations were 0.13 and 0.16 pg/g for males and females
respectively. At 180 mg/kg, mean fat concentrations of radioactivity were 90.2 ug/g and 94.0 ug/g
for males and females respectively 120 hours after dosing. Concentrations in other tissues were
all below 2 pg/g. Unchanged ethofenprox accounted for 6.6% and 14.0% of dose for males and
females respectively at 30 mg/kg, and, for 22.6% and 29.0% respectively at 180 mg/kg in extracts
of rat feces collecied during 72 hours. The metabolite desethylethofenprox was 19.5% (males)
and 25.1% (females) at 30 mg/kg and 23.2% and 20.6% respectively at 180 mg/kg over the same-
time period. Another metabolite, 4'-hydroxysthofenprox, made up 13.2% and 13.8% at 30 mg/kg
and 7.2% and 8.1% at 180 mg/kg of the extracts for males and females respectively.

After a single oral dose at 30 mg/kg to 5 per sex, peak plasma cohcentrations-(approximately 5
pg/ml) oceurred 2 to 7 hours later. Peak plasma concentrations (16 pg/ml to 17 ug/mt) were
reached 5 hours post-dosing after a single dose of 180 mg/kg.

In a tissue distribution assay, 30 mg/kg/day of "*C-ethofenprox was administered to 25 rats per
sex on seven consecutive days. 5 per sex were sacrificed for sampling at 4, 24, 48, 120, and 240
hours after the last dose. The highest concentrations of radioactivity in all tissues were found at 4
- hours post-dosing. Fat contained the highest concentration (94.2 pg/g to 101 pg/g). Next highest
concentrations (30.5 pg/g male, 22.3 pg/g female) were found in liver at 4 hours. The major
component in fat and liver was unchanged ethofenprox. .

10 pregnant female rats received 30 mg/kg/day of "“C-ethofenprox by oral intubation on gestation
days 10 through 16. 2 dams were sacrificed for sampling at 4, 24, 48, 72, and 120 hours after
the last dose. Adrenal glands, kidneys, heart, and liver showed radioactivity concentrations and
patterns of elimination of radioactivity simiiar to non-pregnant animals. Of those, adrenal glands
contained the highest concentrations, 61.5 jg/g at 4 hours, declining to 5.74 pg/g at 120 hours.
Of the reproductive tissues, mammary contained the highest concentrations (87.4 ug/g at 4 hours
declining to 32.4 pg/g at 120 hours after the last dose), similar to those in fat of non-pregnant
animals. Radioactivity concentrations in placentae were lower than in any other maternal tissue.
Concentrations declined from 4.6 ug/g to 4.8 ug/g at 4 hours to 0.17 pg/g at 120 hours.
Maximum fetal concentrations were 1.6 ug/g to 1.7 pg/g at 4 hours.

Secretion of radioactivity into the milk of mother rats was evaluated by analysis of the stomach
contents of suckling pups. Dams were treated with 30 mg/kg/day of “C-ethofenprox by oral
intubation from gestation day 18 through lactation day 9 (14 days total). Radioactivity
concentration in pup stomach contents ranged from 41.3 jg/g to 88.3 ug/g after one hour of
suckiing compared to maternal plasma concentrations in the range of 1.9 pg/ml to 3.6 pg/ml.
Chromatographic analysis indicated that 95% of the radioactivity ingested by the pups was
associated with unchanged ethofenprox. Acceptable. (Green and Gee, 4/10/03).
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group received ethofenprox (MT1-500) (96.3% purity) in the diet at 0 (basal diet + corn oil), 100,
1000, and 10000 ppm for 52 weeks. In a recovery phase, 2 animais per sex from the control and
high dose groups received untreated diet for 8 weeks following treatment. Mg/kg/day equivalents
for males and females were 3.46 and 3.17; 33.37 and 32.19; and 351.73 and 339.32 at 100,

- 1000, and 10000 ppm respectively. Statistically significant decreases in total protein and
cholesterol and increases in alkaline phosphatase were noted-for 10000 ppm males and females
from week 6 onwards. After 52 weeks of treatment, Iung, liver, kidney, and pancreas weights (as
% of bodyweight) were increased (statistical significance for liver) for both sexes at 10000 ppm
relative to controls. One 1000 ppm female and 2 males and 1 female at 10000 ppm were noted
with accentuation of the lobular markings of the liver at 52 week necropsy. Histopathology
revealed 2/4 female dogs at 10000 ppm with minimal swelling of centrilobular liver cells at 52
weeks. The noted changes were generally diminished or absent after the 8 week recovery
period. No adverse effects. Chronic NOEL: (M/F) 1000 ppm ((M): 33.37 mg/kg/day, (F): 32.19
mg/kg/day) (based upon increased absolute and relative liver weights, increased serum alkaline
phosphatase activity and swelling of the centribolular liver cells in the 10000 ppm treatment
group); Study previously unacceptable, possibly upgradeable with dose level justification; data
submitted in vol. 51626-0024, rec. no. 205248 was sufficient to justify the dose. Study
acceptable. (Green and Gee, 4/10/03, upgraded, Moore, 9/16/03). :

Oncogenicity, Mouse

**51626-013, 016 186440, 186443 “Ethofenprox (MTi-500) Potential Tumorigenic and Toxic -
Effects in Pro!onged Dietary Administration to Mice (Final Report)”, (Owen P. Green, ef al.,
Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire, England, Report # MTC
58/85582, 6 January 1986). Seventy-six CD-1 mice (of Swiss origin) per sex per group received
ethofenprox (MTI-500) technical (96.3%) in the diet at 0 (basal diet + corn oil), 30, 100, 700, and
4900 ppm for 108 weeks. Fifty-two per sex per group, designated main group animals, were
treated through 108 weeks. The remaining 24 per sex per group satellite animals were used for
blood and urine sampling at intervals through week 52 and for interim necropsies at 26 and 52
weeks. Mean mg/kg/day intake of ethofenprox for weeks 1 through 108 was 3.1 and 3.6, 10.4
and 11.7, 75.2 and 80.9, and 546.9 and 615.5 mg/kg/day for males and females at 30, 100, 700,
and 4900 ppm respectively. For males at 4900 ppm, survival was reduced at study termination
and bodyweight gain was decreased through week 52. Water consumption increased
(statistically significant) for both sexes at 4900 ppm for weeks 5, 12, and 23 and urine volume was
higher (statistically significant) for males at all treatment leveis at week 52. Absolute (g) liver
weights were higher (statistically significant) for males at 4900 ppm and relative liver weights (%
bodyweight) were increased for both sexes. Also at necropsy, in both sexes, the incidence of
pale kidneys was increased at 100, 700, and 4900 ppm and renal cortical scarring incidence was
higher at 4900 ppm. Treatment related non-neoplastic changes were confined to the kidney.
Increases in dilated/basophilic cortical tubules of varying severity were noted for both sexes at
100, 700, and 4900 ppm and for males at 30 ppm. This lesion was associated with focal loss of
tubules at the higher dose levels. . No carcinogenicity, no adverse effects. Chronic NOEL = 30
ppm (3.1 and 3.6 mg/kg/day in males and females respectively) (kidney changes). Record
186443 contains a photomicrography addendum for kidney changes. No evidence of
oncogenicity. Acceptable. (Green and Gee, 4/2/03).

The study (record 186441) discussed the U.S. EPA classification of etofenprox as a Group C

~ Oncogen on the basis of increased incidence (outside the historical control range for the
performing laboratory) of thyroid follicular cell adenomas and adenomas/carcinomas combined in
the rat. The authors requested a reclassification for etofenprox to Group D or E Oncogen based
on the negative results of mice and dog studies previously conducted showing no thyroid
oncogenicity. Aiso, on results of the in vitro studies (non-guideline protocoels) in the appendix on
the in vitro based effect of etofenprox on FRTL & (Fischer rat thyroid follicular cells). The
broadening of the historical control pool that included more data for the strain from the rat supplier
indicated more variability for thyroid effects than in the initial evaluation. Record 186442 appendix
contains full copies of published literature listed in the references of 186441. Publications in
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Teratology, Rabbit
51626-017 186451, “Rabbit Developmental Toxicity Study with Etofenprox”, (James L. Ivett,

Covance Laboratorres Inc., Vienna, VA., Covance study No. 6648-144, 17 January 2001). 20
mated Hra:(NZW)SPF femate rabbits per group were dosed by oral gavage with Etofenprox
technical (96.68% purity) at 0 (1% aqueous methylcellulose), 30, 100, and 300 mg/kg/day on
gestation days 6 through 28. There were no signs of maternal toxicity in any of the dose groups
including clinical signs, bodyweights, bodyweight change, and food consumption. No external
findings in any of the fetuses were recorded. No changes in fetal viability or fetal weight were
indicated. Maternal NOEL = 300 mg/kg/day. Developmental NOEL was not determined due to
incomplete fetal evaluation. Unacceptable, not upgradeable (incomplete fetal visceral exam, no
skeletal exam). (Green and Gee, 4/4/03).

51626- 017 186450, “Dose Range-Finding Developmental Toxicity Study in Rabbits with
Etofenprox”, (James L. lvett, Covance Laberatories, Inc., Vienna, VA, Covance Study No. 6648-
143, 13 September 2000). Five mated Hra:(NZW)SPF female rabbits per group received
etofenprox {96.68% purity) by oral gavage at 0 (1% methylcellulose), 50, 125, 250, and 500
mg/kg/day on gestation days 6 through 28. At 500 mg/kg/day, the incidence of dams with thin
appearance and few ar no feces was increased. Maternal bodyweight and food consumption
were reduced and the number of abortions increased (3/5). Fetal viability and weight were also
reduced at 500 mg/kg/day. Maternal and Developmental NOEL = 250 mg/kg/day. Suppiemental
mformatlon (Green and Gee, 4/4/03).

b 0023 205046; “Rabbit Developmental Toxicity Study with Etofenprox”; (B.R. Fisher; Covance
Laboratories, Inc., Vienna, VA; Study ID. 6648-146; 9/13/00); Twenty-two mated Hra: (NZW)SPF
rabbitslgroup were dosed orally by gavage with 0 (aqueous 1% methylcellulose), 30, 100 or 300
mg/kg/day of etofenprox technical (lot no. 21088, purity: 96.68%) from gestation day 6 through ,
28. One doe in the 300 mg/kg group died on study gestation day 26 while aborting. Another doe

in the 100 mg/kg group died on gestation day 26. No signs of distress were noted prior to its
death. One 300 mg/kg doe was euthanized in moribund condition on gestation day 16. Three
-does in the 300 mg/kg group and one in the 30 mg/kg group suffered abortions. The mean body
weight gain for the 300 mg/kg females was less than that of the control (p<0.01). The mean food
consumption over the dosing period was reduced as weil (p<0.01). The mean body weights of
the 300 mg/kg fetuses was less than that of the controls (p<0.01). Although there was an
increased incidence of unossified 5™ sternabrae for the 30 and 100 mg/kg fetuses (p<0.05), lack
of or diminished ossification was not evident for other related skeletal structures. Possible
adverse effect: incidence of abortions; Maternal NOEL: 100 mg/kg/day {(based upon iower mean
body weight, food consumption and increased incidence of abortion for the 300 mg/kg females);
Developmental NOEL: 100 mg/kg/day (based upon lower mean body wesghts for the 300 mg/kg
fetuses); Study acceptable. (Moore, 7/8/03)

Gene Mutation _

**51626-019 186454, “Reverse Mutation in Salmoneila typhimurium”, (C.N. Edwards and R.
Forster; Life Science Research, Roma Toxicology Centre, Rome, ltaly; LSR-RTC Report No.
162001-M-06185, 22 August 1985). Saimaonelfa typhimurium strains TA 98, TA 100, TA 1535, TA
1537, and TA 1538 were exposed (triplicate plates, 2 trials) to ethofenprox (MT!-500) (96.3%

~ purity), in the presence and absence of S9 activation, at 0 (DMSO), 200, 400, 800, 1600, and
3200 ug/plate for 72 hours. A precipitate formed at 3200 ug/plate. Positive controls were
functional. No increase in revertant colonies. Acceptable. {Green and Gee, 3/10/03).

**51626-019 186452, “Gene Mutation in Chinese Hamster V79 Cells”, (A. H. Seeberg and R.
Forster, Life Science Research, Roma Toxicology Centre, Rome, Italy, LSR-RTC Report No.
162002-M-06985, 22 August 1985). Chinese hamster V79 cells were exposed in triplicate (2
trials) to Ethofenprox (MT1-500) (96.3% purity) in the presence and absence of rat liver S9
activation at 0 (1% dimethyisulfoxide), 9.75, 19.5, 39.0, 78.0, and 156.0 pg/ml (limit of solubility)
for three hours. No Increase in mutation frequency for 8-thioguanine resistance. Acceptable.
(Green and Gee, 3/10/03). '
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of rat liver 89 mix and at 0 (DMSQ), 9.75, 19.5, 39.0, 78.0, and 156 ug/mi without S8 for 3 hours
in the presence of [°H] thymidine in two trials. The highest concentration was based on toxicity
and solubility, Replicative DNA synthesis was suppressed in arginine free medium and by
hydroxyurea during exposure. DNA was extracted from cell pellets by trichloroacetic acid
precipitation followed by hydrolysis in 0.3 M KOH with heating. Label incorporation was
determined by LSC and DNA concentration by a colorimetric assay. Resuits were expressed as
DPM/ug DNA. Positive controis (4-NQO and B(a)P) were functional. No increase in unscheduled
DNA synthesis. Acceptable. (Green and Gee, 4/9/03).

STUDIES ON METABOLITES

005; 186415; “MTI-500 a-Co: Acute Toxicity Study in the Rat” (Cummins, H.A. and Gardner,
J.R., Llfe Science Research Limited, Eye, Suffolk, England, Laboratory Project ID
85/MT0018/474 8/2/85). MTI-500 a-Co (Batch OFU-1021, purity = 99.6%), suspended in maize
oil, was administered as a single gavage dose to &5 CD rats {remote Sprague-Dawiley origin) per
sex at a dose. level of 5000 mg/kg. No mortalities occurred. Decreased motor activity was
observed in ail animals 2 hours after dosing clearing in all animails 4 hours after dosing. Necropsy
revealed dark submandibular salivary glands in 2 males and large cervical lymph nodes in 1 male.
LDg (M/F} > 5000 mg/kg. NOEL not determined. Supplemental study (the test material used in
the study was not the active ingredient in review) (Corlett, 11/6/02)

005; 186416, “Ethofenprox (MTI1-500) Acute Limit Test of Toxicity to Dogs Following a Single
Oral Administration” (Harling, R.J. et al., Department of Dog Toxicology, Huntingdon Research
Centre Lid., Huntingdon, Cambridgeshire, England, Laboratory Project ID MTC 101/851185,
10/24/85). Ethofenprox (MT1-500) (Batch ST103, purity = 96.3%) was inserted into gelatine
capsules and 1 pure-bred beagle dog per sex was dosed once with 5000 mg/kg. No mortalities
occurred. Semi-soft green feces approximately 2 hours after dosing and semi-soft feces of
normal color on Days 2 and 4 were observed in the male; no clinical signs were observed in the
female. Small weight loss was observed in the female for 3 days following dosing and at the end
of the 14 day observation period. Necropsy revealed no treatment-related abnormalities. Bone
marrow smears taken from each animal prior to terminal sacrifice were found to be normail in
cellularity, morphology, and cell distribution. LD, (M/F) > 5000 mg/kg. NOEL not determined.

Supplemental study (only 1 animal per sex per dose group used) (Corlett, 11/6/02)

CONCLUSIONS: Do data support registration?

Toxicity data were submitted to support a Section 3 registration request for Etofenprox Technical
for manufacturlng use only. '

The acute oral and dermal toxicity and primary dermal and ocuiar irritation studies are acceptable.
In contrast, the inhalation toxicity study is unacceptable but possibly upgradeable with submission
of additional data to eliminate the deficiencies indicated in the one-liner above. MTI-500-is not a
potential dermal sensitizer as indicated by the dermal sensitization study. Acceptable acute ;
studies were submitted for a formulated product, Zoecon F254-87-1 Aerosol.

Subchronic oral feeding studies with rodents and 28-day repeated dose dermal toxicity studies

are acceptable. However, the 80-day inhalation study in rats is unacceptable but may be

upgradeable with submission of data and calculations used to determine the reported mean
analytical concentrations of the test material.

Animal metabolism studies in dogs and rats were submitied. Collectively, the data fulfills the
current requirements for an acceptable metabolism study.

Chronic feeding studies in rodents. (rats and'mice) and dogs are acceptable.
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TO: Steve Rhodes, Senior Pesticide Use Spec;allst
Pesticide Registration Branch

FROM: Medical Toxicology Branch Original Date: 4/21/03
, : Revised: 7/28/03
Revised: 9/16/03
Revised: 12/5/03

PRODUCT REGISTRATION RECOMMENDATION SHEET

Formulated Product Name: Etofenprox Technical

Chemical Code #: 2292 ID #: 193825N -

EPA Reg. #; 33657-6 SB 950 #: NA
Document #: 51626- 002, -005 to - 013, and -016 fo -020, -023 to -0025
Company Name: Mitsui Chemicals, Inc.

_ RECOMMENDATION:

Submitted as a Section 3 registration request for manufacturing use only.

* The data reviewed are adequate for a complete toxicological evaluation.

. The product iabel adequately identifies the acute toxicity hazards indicated by the data reviewed.

Registration is recommended. In accordance with DPR policy, the risk assessment on the active
ingredient will be conducted after registration as prlorltlzed by the SB950 Adverse Effects Advisory
Panel (see memorandum of 8/22/96).

e J2- 3.0

Thomas Moore, Ph.D. . Date

Staf'f Tj)ucologlst .

£ M T i /&‘/ﬁﬁm...
Peter Leung, Ph.D. .f:ﬁ* Date

Senior Toxicologist

(e 8/ /o3
Joycg?’Gee, Ph.D. Date
Senior Toxicologist
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related abnormalities. LDy, (M/F) > 107.20 g/kg. NOEL not determined. Toxicity Category IV
Acceptable. (Corlett, 11/4/02) '

Acute Dermal Toxicity .
002; 068280; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Rats” {(Hashimoto, K.,

- Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34, 10/21/82).

812. MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and applied to the clipped skin
of 10 Sprague-Dawley rats per sex per dose at a dose level of 2.144 g/kg for 24 hours. No
mortalities occurred. Crouching and a reduction in spontaneous movement were observed in all
animals 1 or 2 hours after application. Necropsy revealed no treatment-related abnormalities.
Reported LDy, (M/F) > 2.144 g/kg. Toxicity Category not determined. Unacceptable but
possibly upgradable with submission of information detailing how the test article was held in
contact with the skin during the exposure period. (Corlett, 11/4/02)

002; 068281, “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42, 10/21/82).
812. MTI-500 (Lot # ST-102, pur[ty 96%) warmed in a water bath and applied to the clipped skin
of 10 ICR mice per sex per dose at dose levels of 1.072 and 2.144 g/kg for 24 hours, No
mortalities occurred. No clinical signs were observed. Necropsy revealed no treatment-related
abnormalities. Reported LD, (M/F) > 2.144 g/kg. Toxicity Category not determined.
Unacceptable but pessibly upgradable with submission of information detailing how the test
article was held in contact with the skin during the exposure period. (Corlett, 11/4/02)

51626-0023; 205045; "Acute Dermal Toxicity Study of Etofenprox in Rats”; (S. Oda; Bozo
Research Center, Inc., Gotemba Laboratory, Setagaya-ku, Tokyo 156-0042, Japan; Project ID. B-
5040; 2/5/03); The skin of five Sprague-Dawley (Crj:CD(SD)IGS) rats/sex was treated with 0 or
2000 mg/kg of etofenprox technical (lot. no. 20024, purity: 99.0%) for 24 hours under an occlusive
wrap. No deaths resulted from the freatment. No treatment-related clinical signs were evident. In
the necropsy examination, no treatment-related lesions were noted. LD50 (MIF) > 2000 mg/kg;
Toxicity Category ll; Study acceptable. (Moore, 7/25/03)

Acute Inhalation Toxicity
51626-002, -0025; 68282, 208111; “MTI-500 Acute Inhalation Toxicity in Rats 4 Hour Exposure"

- (Jackson, G.C. et al., Huntingdon Research Centre, Huntingdon, Cambridgeshire, England, HRC

Report No. MTC 60/821079, 4/2/86 (re-issue)). 813. MTI-500 (Lot No. ST-101, purity = 96%) was

‘blended with acetone, aerosolized, and administered in a whole body manner to 5 COBS® rats

per sex at a dose level {(mean analytical concentration) of 5.8 mg/l (95% of the test material < 5.5
um aerodynamic diameter) for 4 hours. No mortalities occurred. Treatment-related clinical signs
included closing or partial closing of eyes and dyspnea during exposure, and oily fur, lethargy, hair
loss (females only), and hyperactivity during the 14 day observation period. Necropsy revealed no
treatment-related abnormalities except for a black area on the liver of 1 male. LCy, (M/F) > 5.9
mofl. Toxicity Category IV. Previously Unacceptable but possibly upgradable with a
clarification on the amount of acetone blended with the test material and the submission of the
data and calculations used to determine the mean analytical concentration of the test material; the
data submitted in vol. 51626-0025, rec. no. 208111 were sufficient to document the analytical
exposure concentrations reported in the study. Study acceptable. (Corlett, 10/10/02), revised,
Moore, 12/5/03)

Primary Eye Irritation

002; 068285; “MTI-500 Primary Ophthalmic Stimulation Test in Rabblts" (Kashima, M., Haruna
Laboratory, Nlppon Experimental Medical Research Institute, Ltd., Agatsuma-gun, Gunma
Prefecture, Japan, Project No. Nemri-H-85-55, 10/24/85). 814. 0.1 ml of MTI-500 (Lot No. ST-103,
purity = 96.3%) was placed into the conjunctival sac of 1 eye of each of 6 Japanese White rabbits.
No corneal opacity or iritis was observed in any treated eye. Grade 1 conjunctival irritation was
observed in 5 of 6 treated eyes 24 hours after treatment with all signs of conjunctival irritation
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~Page 5 )

002; 068280; “Report on Acute Toxicity Study of MTI-500 (Ethofenprox} in Rats” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-27~34, 10/21/82).
MTI-500 (Lot # ST-101, purity = 96%), warmed in a water bath and administered intraperitonealty
to 10 Sprague-Dawley rats per sex per dose at dose levels of 21.44 and 42.88 g/kg and observed
for 14 days. No mortalities occurred. Piloerection and crouching with hollowed belly were
observed immediately after dosing at both 21.44 and 42.88 g/kg. Diarrhea or soft stools were
observed in all animals the day after test article administration. Necrapsy reveaied whitish yellow
granules adhering to varipus organs in the abdomen including the fat tissue of the abdominal wall,
omentum and mesenterium and around the testes in all animals; hemorrhagic points-scattered in
- the lungs, congestion of the liver, and minor granuloma on the serous membrane of the liver and

spleen and-on the parietal peritoneum were also observed. LDy, (M/F) > 42.88 g/kg. NOEL not
determined. Supplemental study (not a guideline study) (Corlett, 11/4/02) ,

002; 068281, “Report on Acute Toxicity Study of MTI-500 (Ethofenprox) in Mice” (Hashimoto, K.,
Hatano Research Institute, FDSC, Hatano, Kanagawa, Japan, Project No. A-82-35~42, 10/21/82).
MTI-500 (Lot # ST-102, purity = 96%), warmed in a water bath and adminisiered intraperitoneally
to 10 ICR mice per sex per dose at dose levels of 6.70, 13.40, 26.80, and 53.60 g/kg and
observed for 21 days. Mortalities occurred as follows- males: 2/10, 3/10, 4/10, 3/10, respectively;
females: 0/10, 1/10, 7/10, 7/10, respectively. 15 minutes after dosing, reduced appetite and -
reduced spontaneous movements were observed at all dose levels. 1 day after dosing,
piloerection, facial edema, abdominal swelling, and soft stools were observed. Histopathological
examination revealed the formation of minor granuloma in the serous membranes of liver, spleen,
- pancreas, and digestive tract. LDy, (M/F) not determined. NOEL not determined. Supplemental
study (not a guideline study) (Corlett, 11/4/02)

ACUTE STUDIES - Zoecon F254-87-1 Aeroso| -

Toxicity Category
Acute Oral Toxicity LD50 v
‘Acute Dermal Toxicity L.D50 - i
Acute Inhalation Toxicity LC50 v
Primary Eye irritation v
Primary Dermal Irritation ]

Dermal Sensitization Not a sensitizer

Acute Oral Toxicity

002; 068288; “Acute Oral Toxicity Study in Rats Administered Test Article Zoecon F254-87-1
Aerosol, Lot No. L255-140-1" (Davis, T.K.; UBTL, Inc., Salt Lake City, UT, Study #63296, 5/8/87). -
811. Zoecon F254-87-1 Aerosof (Lot No. L255-140-1, 1.3% etofenprox, 0.38% (S)-hydroprene)
was administered as a single gavage dose to 5 Sprague Dawiey rats per sex per dose at a dose
level of 5.1 g/kg. No mortalities occurred. Nasal discharge was observed in 2 animals on the day
of dosing clearing in both animais on the next day. Necropsy revealed kidneys exhibiting light red
to dark red mottied appearance in 1/5 males and in 2/5 females and each kidney exhibiting 2-12
infarcts in 3/6 males and 3/6 females. LDg, (M/F) > 5.1 g/kg. Toxicity Category IV. Acceptable.
(Corlett, 10/30/02) :

Acute Dermal Toxicity
002; 068287, “Acute Dermal Toxicity Study in Rabbits Administered Test Article Zoecon F254-

87-1. Aerosol, Lot No. L255-140-1" (Davis, T.K., UBTL, Inc., Salt Lake City, UT, Study #63297,

- 5/8/87). 812. Zoecon F254-87-1 Aerosol (Lot No. 1.255-140-1, 1.3% etofenprox, 0.38% (S)-

hydroprene) was applied to the clipped skin of 5 New Zealand White rabbits per sex per dose at a
dose level of 2.1 g/kg for 24 hours. No mortalities occurred. No treatment-related clinical signs
were observed. Erythema was observed in all animals after patch removal; edema and eschar
were also observed in some animals. Necropsy revealed dry skin at the exposure site in 1 male
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SUBCHRONIC STUDIES

(Oral)

007; 186424, “Assessment of the Toxicity of MTI-500 in Rats by Dietary Administration for 13
Weeks” (Green O.P.et al., Huntingdon Research Centre Ltd., Huntingdon, Cambridgeshire,
England, Laboratory F’rOJect ID MTC 56/821067/2, 4/2/86). 821. MTI-500 (Batch No. ST-101,
purity = 96%) was admixed to the diet and fed to 20 CD rats per sex per dose at dose levels of 0
(diet and corn oil only), 50, 300, 1800, or 10800 ppm (0, 3.3, 20, 120, 734 mg/kg/day, respectively, -
for males and 0, 3.8, 23, 142, 820 mg/kg/day, respectively, for females) for 13 weeks. No
treatment-related mortalities occurred. No treatment-related clinical signs were observed. A
treatment-related decrease in mean thyroxine (T,) levels in males at 1800 and 10800 ppm was
observed. Treatment-related increases in mean adjusted liver weight in males at 10800 ppm and
in females at 1800 and 10800 ppm and mean adjusted thyroid weight in males at 1800 and 10800
ppm were observed. Microscopic examination revealed an increased incidence of microfollicles in
the thyroid in males at 1800 and 10800 ppm and in females at 10800 ppm and enlargement of the
centrilobular hepatocytes in females at 10800 ppm. No adverse effects. NOEL (M) = 20
mg/kg/day (300 ppm) based on an increased incidence of microfollicles in the thyroid, NOEL (F) =
23 mg/kg/day (300 ppm) based on increased liver weights and enlargement of the centnlobular
hepatocytes. Acceptable (Corlett, 11/22/02)

006; 186423.; “Assessment of the Toxicity of MTI-500 to Mice by Dietary Administration for 13
Weeks” (Green, O.P.et al., Huntingdon Research Centre plc, Huntingdon, Cambridgeshire,
England, Laboratory Project ID MTC 55/821112/2, 4/2/86). 821. MTI-500 (Batch No. ST-103,
purity = 96%) was admixed to the diet and fed to 20 CD-1 mice per sex per dose at dose levels of
0 (diet and corn oil only), 50, 500, 3000, or 15000 ppm (0, 6.1, 60, 375, 1975 mg/kg/day,
respectively, for males and 0, 6.9, 71, 390, 2192 mg/kg/day, respectively, for females) for 13
weeks. 2 males and 6 females at 15000 ppm died or were killed for humane reasons and these
deaths are considered treatment-related. At 15000 ppm, treatment-relaied piloerection, hunched
posture, emaciated and/or anemic appearance, body tremors, and respiratory distress in both
sexes, and lethargy and unsteady gait in females were observed. Treatment-related decreased
_body weight gain and increased water consumption were observed in both sexes at 15000 ppm.
Treatment-related increases in mean urea nitrogen and cholesterol levels and in mean relative
liver and kidney weights were observed in both sexes at 15000 ppm. Macroscopic examination-
revealed kidneys that were pale, enlarged, and with cortical scarring in both sexes-at 15000 ppm.
Microscopic examination revealed kidneys with widespread tubular basophilia, extensive-tubular
dilatation, and dilatation of the renal pelvis, centrilobular'hepatocyte enlargement, increased
cellularity of splenic white pulp, and lymphoid hyperpiasia in both sexes at 15000 ppm. No
adverse effects. NOEL (M) = 375 mg/kg/day (3000 ppm}, NOEL (F) = 390 mg/kg/day (3000
ppm) based on kidneys with widespread tubular basophilia and extensive tubular dilatation.
Acceptable. (Corlett, 11/18/02) :

(Dermal)

008; 186425; “A 28- -Day Repeated Dose Dermal Toxicity Study in Rabbits with Technical MTI-
500” (Kllleen J.C., Jr., Toxicology & Metabolism, Ricerca, LLC, Painesville, OH, Document No.
0110771, 6[28/00) 870 32. Technical MTI-500 (Lot No. 21049, purity = 99. 18%) was applied to
the cllpped dorsal skin of 10 New Zealand White rabbits per sex per dose at dose levels of O (tap
- water only), 400, 650, or 1000 mg/kg/day for 6 hours per day, for 28 consecutive days. In addition,
10 animals per sex at the control and high dose levels were used to assess recovery (recovery
group animals were observed for an additional 2 weeks after the others were sacrificed). No

mortalities occurred. No treatment-related systemic clinical signs were observed. Body weight
and organ weight determinations along with hematology and serum chemistry revealed no
treatment-related effects. Treatment-related erythema at the test site was observed at the 400,
650 and 1000 mg/kg/day dose levels in both sexes throughout the 28-day treatment period.
Microscopic examination revealed freated skin where the epidermis exhibited treatment-related
diffuse hyperplasia at 400, 650, and 1000 mg/kg/day in both sexes; treated recovery group animals
did not significantly exhibit this effect. No adverse effects. NOEL (M/F, systemic) = 1000 -




b {(£0/01/% ‘009 pue ueeje) ammdeaov 'S|aAs] A;maoempm ybiy Assa pauiejuos
‘sleLujue Z Jo sieppelq j[eb au) Woly ‘ajig "9josnLU Ul 916m SUCHEBNUSIUOD 1SeMOoT 18} pue sAaupiy
Ul PUNOJ DI8M SUCIIBUSOUOD 1S8UBIY IxeN 's|ewliue Inoj 8} Ul 9S0P % 160 PUe %62 0 Uasmiaq
pauUlejuoD 1Al ajoyan {(B/Br 9'g 03 |'¢ abues) JaAll 8y ut punoy eJeM-M!A;J,oeo!peJ 10 SUONBIUSIUDD
anssn 1saybly sy "sinoy /| PUB §'8 USBSMISQ SI8M SOAI-J|BY UOIIRIUSIUDD BlLUSE|d

|w/Br 912 0) F 1 Je Buisop Jaye sinoy € 0} SanuIW G| Loy paYead sUOHEIUSIU0D BWSEd
‘AleAnoadsal 9sop palsisiuILIPE 8U) JO %62 PuB %G ¢ 0] Juaeainbs ‘AllAnoeoipe) pajoelxe

Jo (ejewsy) %9 pue (sjew} %19 Jo} pejunoaoe Aey| ~xoiduajoyie jo A1slow jAzusghxousyd

ay)) Jo uoneAxalpAy-6ull onewole wod) ‘Jeyyo ey ‘pue ‘Alslow |AusydAxoyie oy jo uogefyle
-ap-0O WOoJ) SUO ‘S8}ljogeIal Z a18m s899) Ui sjusuodwon [njjusid 1sow jxau sy -AjpAnoadsal

' 9S0p 8} JO %EG PUB %G 8 0) JUsleAInba ‘A|aAljoedsas sajewa) pue sojew jo (Buisop-jsod
SINOY g-()) S899) WOJJ paoelixe AANSBOIPEI 8U] JO %8 €6 PUB %t L6 10} pajunoooe xoldusioyle
paBueyoun “IUBWIESY) JayR SiN0Y FZ UIYIM PSIBUILLIE SBM %0°'G UoIum Jo sAep G u) asop

JO %29 JO Ueal & Joj pajunoaoe (ysem abeo Buipnjour) suun Ut Ajlagoeolpel Jo uolaixg Buisop
Jaye sAep oAl ay) Buunp polsioxe sem (S|BLulue ¥ Jo uedl) %568 "SINoY g 181y sy Bulinp
$909) 8Y) Ul POJSIOXD SEBM BSOP BU} JO %/ 08 "S808) au) Ul Ajulew pajeioxa sem Ajianoeoipey
‘Byy/Bw og 1e xmdue;ou;g 0, 10 9sop afeAet |elo aBuls e poaeoal xas Jod sbop ajfeag om |
(G864 4890100 ) ‘£8G¥8/69 DLN/OYH "ON Hoday OYH ‘pueibuz ‘auysebplque) ‘uopbupuny
‘afuen yoleasay uopbununy ‘sisayjuAso|pey pue wsiiogelsiyl [eorusyD. jo Juswpeds

“1e Jo ‘supimeH Y "q) ‘.sboq ui xoidusjouiz-O,, JO WSIOqeIe UL, ‘097981 0Z0-9291S«x
wisijoqe’|

S3Ianis WESImogav.LaiN

/ - (eo/sre)
‘ ,_%Joow ‘pasiaal ‘Zo/e/ZL ‘Nepon) ‘sigeydesoe Apms ¢ IBIJGJ,BU,I 188} ay) Jjo suoum;uaauoo eondjeue
Uesll ay) sujULIBIOp 0} PasSn SUOIEIND|ED puUE BIEP 8U} JO UOISSIUANS SU} Yim algqeapeabdn
Aiqissod jnqg ejqeldsaoseun ASNoAald "UIPIM [BOILIOD pasealou] A|lewiull e YJim S(BUSIPE Yim
JeyjeBo) Jyblem Jeuaipe pasesioul pue sjeualpe pabiejus uo peseq 5w zZ#0'0 = (4) TION ‘proJAyy
8y} ul wniayyda Jenoyjio4 o JBiay paseasdul Aj|BWILILW pUE S8[21|04010|W JO Jaguunu pesealoul
Alrewiuiw e pue sejAoo)jedsy Je[ngojujuad Jo luswebileue [ewiuiw g Jaujebio) sjublam ploJAu)
puUe JaAl pasealoul uo pased |jBw Lz'0 = (IN) T1ION “sioaue asiaape oN ‘|/Bw Lo'L pue |Z'0
1B Sa[eWa) Uy S[eUSIPE 10 UIPIM [EDILI0D pasestoul Ajjewiuiw e pue ‘B LQ’ L 12 Ssjewl ul pioJAy}
v By ul UJI‘H]GL{]IC]G Jenol||o) Jo WhIsY paseaoul AllBWIUIW B PUE SBJI|[040J01W JO Jaquinu paseaioul
' © - Ajjewnuiw e-yBw 1L.o°L 1e sexas yloq Ul seifoojeday Jeingo|iuad jo juswabie|us [ewiuiw
DQIESASJ uoneulwexa ojdossoisiy /B Lo L pue 1z’ Je sajeway Ul sjeualpe pablielus ps|esial
uoneulwexa 91doosoloep "pasIesqo aiam |/Bw L) pue LZ 0 Je ss[ewse) ul JYBlom jeuaipe uesw
_pue |/Bw Lo’ | 1e saxes Y1og Ul s)ybiam plolAy) pUB JoA]| UesLU Ul $aseaioul pajeles-jusuesal
/BW Lo L pue LZ0 1e sojews) U pue |j6w L0’} 1B S8jell Ul PSAISSHO SBM Sies aU) JO yoeq
oUj] 1B UoNRLUIO) (B0S palBjRl-luaiules]] "pallodal aiom Sof|[e oW ON "S)o8M SANNJSSUCD £ o)
yoam Jad sAep g Aep Jad sinoy g 1o} (J1ojowelp oiueuApolae juajeanbs wrl GG > |eusjew 1$a) sy)
4O %6°06 01 %106 10 abeiane ue uyum) (Bw L") ‘1270 ‘2100 ‘([oAs] asop UyBiy au) je uojeljusaliod
auojeoe ay] o) [enbs uone)UaoUoD B j8 *A[UO BuoeoR) O {|0J)U0D Ji) O Jo (Uoneljussuad [eandleue
uesLU) sjeAs| asop e asop sod xas Jad siel Je)sIpn G 0} Jauuel Apod-sioym e Ui pais)siLiwpe
pue ‘pazijosoiae ‘(MM ‘aU0LaoR 9% ()| B[0ILE }S8) %(06) SUOIeoE UYiM paxiw sem (%96 = Aiund
‘€01 LS "ON ualeq ‘005-1.LUA) xoldusiolps 428 "(G8/€2/8 2GZL¥8/18 DL QI 10alold Aojeloge]
‘pueibuz] ‘saysabpuque) ‘uopbBuiuny “p1 asuen qmeesea uopﬁuu,unH ‘e jo N\ a ‘squoon)
Stey Ul Apms uopefeyu| Aed-06 (00S-11A) xoidusjoys, ! ZLLQOZ ‘92981 G200~ 60(0 92915 )

_ uonejeyu|

| 5 | (20/L 1721 ‘Pel0D) “alqe)dessy
= ‘risediadAy asnyip ypm siuuepids pue ewsyAIe JO sa8oUsp|oUl U0 paseq Aep/By/Bw ooy
> {ups ‘4/IN) TIAON ‘paiser asop 1saLbiy ay) e s1oeys pajelel-jusw)eal) ou uo paseq Aep/Gyy/Hw

. . g abey
L o L 0628E615<929150
A ' ADOTOSUKOL TYDIA3aN Xda



DPR MEDICAL TOXICOLOGY
D51626>5193825C
Page 9

**51626-020 186461, “The Biokinetics and Metabolism of “C-Ethofenprox in the Rat”, (D. R.
Hawkins, ef al., Department of Chemical Metabolism and Radiosynthesis, Huntingdon Research
Centre, Huntingdon, Cambridgeshire, England, HRC Report No. MTC 68/84610, 1 August 1985).
Single (30 and 180 mg/kg) and multiple (30 mg/kg/day for 7 or 14 consecutive days).doses of *C-
ethofenprox were used for groups of 3, 5, or 25 CD rats per sex or 3 or 10 pregnant/lactating
females per group to evaluate metabolic and pharmacokinetic parameters.

A single oral dose of "“C-ethofenprox at 30 mg/kg to 5 rats per sex was mainly eliminated in the
feces. During the 5 days following dosing, means of 88.0% and 86.4% dose were excreted by
males and femailes respectively by this route. Approximately equal amounts (35% to 40% of dose})
were excreted by both sexes during the 0 to 24 hour and 24 to 48 hour periods. Excretion of
radioactivity in the urine accounted for means of 10.8% (males) and 8.0% -(females) over 5 days -
and most was excreted in the first 24 hours. Mean total retention of radioactivity in the bodies 5
days post-dosing was 3.4% (males) and 3.5% (femaies). The pattern of excretion of radioactivity
after a single oral dose of *C-ethofenprox to 5 per sex at 180 mg/kg was similar to that seen at 30
mg/kg. Tissue concentrations of radioactivity were measured at 120 hours after dosing. Highest
mean tissue concentrations were found in fat of 30 mg/kg dosed animals (16.6 pg/g in-males, 11.1
pg/g in females). Muscle concentrations were near the limit of accurate measurement (0.05 ug/g).
Liver contained mean concentrations of 0.34 pg/g (males) and 0.33 pg/g (females). Mean kidney
concentrations were 0.13 and 0.16 ug/g for males and females respectively. At 180 mg/kg, mean
fat concentrations of radioactivity were 90.2 ug/g and 94.0 pg/g for males and females respectively
120 hours after dosing. Concentrations in other tissues were all below 2 pg/g. Unchanged

- ethofenprox accounted for 6.6% and 14.0% of dose for males and females respectively at 30
mg/kg, and, for 22.6% and 29.0% respectively at 180 mg/kg in extracts of rat feces collected
during 72 hours. The metabolite desethylethofenprox was 18.5% (males) and 25.1% (females) at
30 mg/kg and 23.2% and 20.6% respectively at 180 mg/kg over the same.time period. Another
metabolite, 4'-hydroxyethofenprox, made up 13.2% and 13.8% at 30 mg/kg and 7.2% and 8.1% at
180 my/kg of the extracts for males and females respectively.

After a singie oral dose at 30 mg/kg to5 per sex, peak plasma concenirations (approximately 5
pa/ml) occurred 2 to 7 hours later. Peak plasma concentrations (16 pg/ml to 17 pg/mi) were
reached 5 hours post-dosing after a single dose of 180 mg/kg.

In a tissue distribution assay, 30 mg/kg/day of C-ethofenprox was administered to 25 rats per sex
on seven consecutive days. 5 per sex were sactificed for sampling at 4, 24, 48, 120, and 240
hours after the last dose. The highest concentrations of radioactivity in all tissues were found at 4
hours post-dosing. Fat contained the highest concentration (94.2 pg/g to 101 pg/g). Next highest
concentrations (30.5 pg/g male, 22.3 pg/g female) were found in liver at 4 hours. The major
component in fat and liver was unchanged ethofenprox.

10 pregnant female rats received 30 mg/kg/day of "“C-athofenprox by oral intubation on gestation
days 10 through 16. 2 dams were sacrificed for sampling at 4, 24, 48, 72, and 120 hours after the
last dose. Adrenal glands, kidneys, heart, and liver showed radioactivity concentrations and
patterns of elimination of radioactivity similar to non-pregnant animals. Of those, adrenal glands
contained the highest concentrations, 61.5 pg/g at 4 hours, declining to 5.74 pg/g at 120 hours. Of
the reproductive tissues, mammary contained the highest concentrations (87.4 pg/g at 4 hours
dedclining to 32.4 pg/g at 120 hours after the last dose), similar to those in fat of non-pregnant
animals. Radioactivity concentrations in placentae were lower than in any other maternal tissue.
Concentrations declined from 4.6 pg/g to 4.8 pglg at 4 hours to 0:17 pg/g at 120 hours. Maximum
fetal concentrations were 1.6 pg/g to 1.7 ug/g at 4 hours.

Secretion of radioactivity into the milk of mother rats was evaluated by analysis of the stomach
contents of suckling pups. Dams were treated with 30 mg/kg/day of "C-ethofenprox by oral
intubation from gestation day 18 through lactation day 9 (14 days total). Radioactivity concentration
in pup stomach contents ranged from 41.3 ug/g to 88.3 ug/g after one hour of suckling compared
to maternal plasma concentrations in the range of 1.9 pg/ml to 3.6 pg/mi. Chromatographic .
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Chronic Toxicity, Dog
**51626-010, -0024 186427, 205248, “Ethofenprox (MTI-500) Toxicity to Dogs by Repeated * .
Dietary Administration for 52 Weeks Followed by a Recovery Period of 8 Weeks”", (Robert J.
Harling, ef al., Huntingdon Research Centre, Ltd., Huntingdon, Cambridgeshire, England, Report #
MTC 71/85234 25 October 1985), 6 (control and high dose) or 4 Beagie dogs per sex per group
received ethofenprox (MTI-500) (96.3% purity} in the diet at 0 {basal diet + corn oil), 100, 1000, and
10000 ppm for 52 weeks. In.a recovery phase, 2 animals per sex from the control and high dose
groups received untreated diet for 8 weeks foliowing treatment. Mg/kg/day equivalents for maies
and females were 3.46 and 3.17; 33.37 and 32.19; and 351.73 and 339.32 at 100, 1000, and 10000
ppm respectively. Statistically significant decreases in total protein and cholesterol and increases
in alkaline phosphatase were noted for 10000 ppm males and females from week 6 onwards.
After 52 weeks of treatment, lung, liver, kidney, and pancreas weights (as % of bodyweight) were
increased (statistical significance for liver) for both sexes at 10000 ppm relative to controls. One
1000 ppm female and 2 males and 1 female at 10000 ppm were noted with accentuation of the
lobular markings of the liver at 52 week necropsy. Histopathology revealed 2/4 female dogs at
- 10000 ppm with minimal swelling of centrilobular liver cells at 52 weeks. The noted changes were
generally diminished or absent after the 8 week recovery period. No adverse effects. Chronic
NOEL: (M/F) 1000 ppm ((M): 33.37 mg/kg/day, (F) : 32.19 mg/kg/day) (based upon increased
absolute and relative liver weights, increased serum alkaline phosphatase activity and swelling of
the centribolular liver cells in the 10000 ppm treatment group); Study previously unacceptable,
possibly upgradeable with dose level justification; data submitted in vol. 51626-0024, rec. no.
205248 was sufficient to justify the dose. Study acceptable. (Green and Gee, 4/ 10/03 upgraded,
Moore, 9/16/03).

Oncogemcltv Mouse

“*51626-013, 016 186440, 186443, “Ethofenprox (MTI-500) Potenhal Tumorigenic-and Toxm
Effects in Prolonged Dietary Admmlstrahon to Mice (Final Report)”, (Owen P. Green, et al.,
Huntingdon Research Centre Lid., Huntingdon, Cambridgeshire, England, Report # MTC
58/85582, 6 January 19886). Seventy-six CD-1 mice (of Swiss origin) per sex per group received
ethofenprox (MTI-500) technical (96.3%) in the diet at 0 (basal diet + corn cil), 30, 100, 700, and
- 4900 ppm for 108 weeks. Fifty-two per sex per group, designated main group.animals, were
treated through 108 weeks. The remaining 24 per sex per group satellite animals were used for
blood and urine sampling at intervals through week 52 and for interim necropsies at 26 and 52
weeks. Mean mg/kg/day intake of ethofenprox for weeks 1 through 108 was 3.1 and 3.6, 10.4 and = -
11.7, 75.2 and 80.9, and 546.9 and 615.5 mg/kg/day for males and females at 30, 100, 700, and
4900 ppm respectively. For males at 4900 ppm, survival was reduced at study termination and
bodyweight gain was decreased through week 52. Water consumption increased (statistically
significant) for both sexes at 4900 ppm for weeks 5, 12, and 23 and urine volume was higher
(statistically significant) for males at all treatment levels at week 52. Absolute {(g) liver weights
were higher (statistically significant) for.males at 4900 ppm and relative liver weights (%
bodyweight) were increased for both sexes. Also at necropsy, in both sexes, the incidence of pale
kidneys was increased at 100, 700, and 4900 ppm and renal cortical-scarring incidence was

higher at 4900 ppm. Treatment related non-neoplastic changes were confined to the kidney.
Increases in dilated/basophilic cortical tubules of varying severity were noted for both sexes at 100,
700, and 4900 ppm and for males at 30 ppm. This iesion was associated with focal loss of
tubules at the higher dose levels, No carcinogenicity, no adverse effects. Chronic NOEL = 30
ppm (3.1 and 3.6 mg/kg/day in males and females respectively) (kidney changes). Record 186443
contains a photomicrography addendum for kidney changes. No evidence of oncogenicity.
Acceptable. (Green and Gee, 4/2/03).

The study (record 186441) dlscussed the U.S. EPA classification of etofenprox as a Group C
-Oncogen on the basis of increased incidence (outside the historical control range for the
performing laboratory) of thyroid follicular cell adenomas and adenomas/carcinomas combined in
the rat. The authors requested a reclassification for etofenprox to Group D or E Oncogen based
on the negative results of mice and dog studies previously conducted showing no thyroid
oncogenicity. Also, on results of the in vitro studies (non-guideline protocols) in the appendix on
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from all treatment groups also had slightly longer entry times on day 1 and 2 in the passive
-avoidance test. F2 generation litter results were generally in line with controls, Acceptable with
no teratogenicity. (Green, Gee, and Leung 4/4/03). .

Teratology, Rabbit

51626-017 186451, “Rabbit Developmental Toxicity Study with Etofenprox”, (James L. Ivett,
Covance Laboratorles Inc., Vienna, VA., Covance study No. 6648-144, 17 January 2001). 20
mated Hra: (NZW)SPF female rabbits per group were dosed by oral gavage with Etofenprox
technical (96.68% purity) at 0 (1% aqueous methylcellulose), 30, 100, and 300 mg/kg/day on
gestafion days 6 through 28. There were no signs of matemal toxicity in any of the dose groups
including clinical signs, bodyweights, bodyweight change, and food consumption. No external
findings in any of the fetuses were recorded. No changes in fetal viability or fetal weight were
indicated. Maternal NOEL = 300 mg/kg/day. Developmental NOEL was not determined due to
incomplete fetal evaluation. Unacceptable, not upgradeable (incomplete fetal visceral exam, no
skeletal exam). (Green and Gee, 4/4/03).

51626-017 186450, “Dose Range-Finding Developmental Toxicity Study in Rabbits with
Etofenprox”, (James L. lvett, Covance Laboratories, Inc., Vienna, VA, Covance Study No. 6648-
143, 13 September 2000). Five mated Hra: (NZW)SPF female rabbits per group received - -
etofenprox (96.68% purity) by oral gavage at 0 (1% methylcellulose), 50, 125, 250, and 500
mg/kg/day on gestation days 6 through 28. At 500 mg/kg/day, the incidence of dams with thin
appearance and few or no feces was increased. Maternal bodyweight and food consumption were
reduced and the number of abortions increased (3/5). Fetal viability and weight were also reduced
at 500 mg/kg/day. Maternal and Developmental NOEL = 250 mg/kg/day. Supplementai
information. (Green and Gee, 4/4/03).

** 0023; 205046, “Rabbit Developmental Toxicity Study with Etofenprox™; (B.R. Fisher; Covance
Laboratorles Inc., Vienna, VA; Study ID. 6648-146; 9/13/00), Twenty-two mated Hra:(NZW)SPF
rabbltslgroup were dosed orally by gavage with 0 (aqueous 1% methylcellulose), 30, 100 or 300
mg/kg/day of etofenprox technical (lot no. 21088, purity: 96.68%) from gestation day 6 through 28.
One doe in the 300 mg/kg group died on study gestation day 26 while aborting. Anaother doe in the
100 mg/kg group died on gestation day 26. No signs of distress were noted prior to its death.
One 300 mg/kg doe was euthanized in moribund condition on gestation day 16. Three does in the
300 mg/kg group and one in the 30 mg/kg group suffered abortions. The mean body weight gain
for the 300 mg/kg females was less than that of the control (p<0.01). The mean food consumption
over the dosing period was reduced as well (p<0.01). The mean body weights of the 300 mg/kg
fetuses was less than that of the controls (p<0.01). Although there was an increased incidence of
unossified 5" sternabrae for the 30 and 100 mg/kg fetuses (p<0.05), lack of or diminished
ossification was not evident for other related skeletal structures. Possible adverse effect:
incidence of abortions; Maternal NOEL: 100 mg/kg/day (based upon lower mean body weight,
food consumption and increased incidence of abortion for the 300 mg/kg females);
Developmental NOEL: 100 mg/kg/day (based upon lower mean body welghts for the 300 mg/kg
fetuses); Study acceptable. (Moore, 7/8/03) '

Gene Mutation

**51626-019 186454, "Reverse Mutation in Salmonella typhfmunum” (C.N. Edwards and R.
Forster; Life Science Research, Roma Toxicology Centre, Rome, ltaly, LSR-RTC Report No.
162001-M-06185, 22 August 1985) Salmonella typhimurium strains TA 98, TA 1100, TA 1535, TA
1537, and TA 1538 were exposed (triplicate plates, 2 trials) o ethofenprox (MTI 500) (96.3%
purlty) in the presence and absence of S9 activation, at 0 (DMSO), 200, 400, 800, 1600, and 3200
pglplate for 72 hours. A precipitate formed at 3200 ug/plate. Positive controls were functional.

No increase in revertant colonies. Acceptable. (Green and Gee, 3/10/03).

**51626-019 186452, “Gene Mutation in Chinese Hamster V79 Cells”, (A. H. Seeberg and R.
Forster, Life Science Research, Roma Toxicology Centre, Rome, ltaly, LSR-RTC Report No.
162002-M-06985, 22 August 1985). Chinese hamster V79 cells were exposed in trlpllcate (2 frials)




(€0/01/€ ‘999 pue ussID) "e|qejdeday ‘jRUOROUN

- alam (UIDALLOHLI pue SUSOSEILIUBOUILLE-Z) S|0AUOD 9AINSOd (1 /8D pue L9dap) sulens
9 usep Jiedas Ul pasealoul JoU Sem AI[BLYIS 19D "D, .S 18 Aep | o). paloos oe|d tad s8iuojo
10 Jaquinu auj pue p93,9|d pue pan|ip alam elisloey ‘slnay g pue ¢ Joj |UJ/5H 0000 pue ‘0039
‘0001 ‘02¢ ‘(pereasun) o (OSING) O 18 (%9°66) OD-P 00G-| LI O} UOHBAROE 6S JOA]| Jel jo soussqe
pue sauesaid sy Ul pesodx@ alem | J8IND PUB ‘J9dM 'ZdM SUIBNS j0o BiyouayasT Jo (Jwi/sjjao
0l X G-Z) suoisuadsns ayeoldng (5861 4890100 Z ‘Y0G/2200LIN/G8 "ON Hoday ¥ST ‘puelbuz
WOUNG ‘9AT ‘payLIT yoIeassy 92usI0g 8l ‘AB ™) pue uewiooy 1) ‘0D Biyouayoss Jo sulens
ul sBeweq yNQG [eysT asned o A1jigy sy 0 JusLISSessY 1000 00G-11IN, ‘861981 610-9291 G
. : sbeleg vYNd

(£0/04/ ‘900 pue Usaln)) "ejqeldasoy ‘|EBUOIIUN) S19M S|OJILOD SAINSOd "suolielage
[BLUIOSOWIOIYD [BINIONIS UL 8sialoul ON "A}DIXO) JO 90UBPIAS JOf POSN B1eM S8oIpLI JHOHIN

"ain)no Jad paloos slem saseydelaw palpuny suQ (sinoy gg Jeuny e Joj (UoeAjoR JNoy)im)
pa1LEalIal UaY) ‘sIN0Y Z Jalle PaUSEM S1OM $8INJND PAJBAIIDE) SINOY {/g JO) Pa)esl} a1em sainyng
"6S JaA| 181 Jo soussaid ayy ul {wybr oog pue ‘061 ‘0°G. ‘62 {wnipsw pajyeanun) o (OSWA) 01
puUE UOREAIOE 6S JO @oudsqe au ul jw/Br 0'0Z pue ‘0'0L '0'G ‘$'Z (wnipaw pajeanun) ¢ (OSNA)
.0 1e 81eoyduy Ul (9%9°66) OD-0 00S-1.LN O} pesodxa aJ1am poo|q ajoym U} sajAsoydwA| poolg uewny
alew Jo saINyND (S86 ) JOQUIBAON ZZ ‘L1 2/1Z00LN/GS "ON Hodey HST ‘pue|bul “Ylognsg ‘oA
‘paliWI yolessay Sousiog 8y e e uewjoog 1) ‘. salfooydwiA jersydusd uewny painyngd

Ul 09-0 00G-1.LIN 0 AlAoY olusBolse|d au JO JUBLISSeSSY OJHA Uf, ‘167981 61.0-9291Gu

(£0/01/E ‘980 puE ussiD) 'alqeldasoy ‘suoleladqe [2UOSOWOoIUD

[2JNIDNAS Ul 9SBSIOUI ON  [BUOIIOUN) BI8M S|0JJUOD DASOH "PapJodsal alam saoipul ONOIN

-ainyno Jod paloos seseydejaw 9ol Yim Ucheiuaouod Jad sainyng sjeodu | “(sinoy gg teyuny

2 10} (UONeANoR JNOUIIM) paiealial Uay) ‘Sinoy g Jaye paysem a1om samnjnd pejeAnoe) Ajpajoadsal
$IN0Y 2 pue g 10} UOBAOR S JaAl] JBI Jo eousesqe pue asuasald auy Ul (Wb 0'0g pue ‘0'sg ‘6’2l
g . 'G2'9 (OSNQA) 0 18 (%E£°96) (005-1 LIN) Xoidusjouie 0} pesodxa alom sajiooydwA| poojq uewny
_¥ ajew Jo saimno a1eojidu ) (5861 AINC LI ‘0$1/2L00LIN/GS *ON Hoday WS ‘puelbul Njouns ‘ak3
‘palllIT YoJeasay 9ous198 8l “ie 1o ‘uewioog ) f Se1kooyduwAT jeseyduad uswiny paamng

ul ‘xouduajouyid ‘00G-1.LIN Jo AjiAnoY ojuabojse|d ey JO JUSLUSSOSSY OJJIA U, ‘961981 610929 )G«

(£0/0L/E ‘090 pue usal) -alqeldesdy “saifdolyilis onewolyoAjod pajesjonuoldiw

UI' @SBaIOUI ON "JBUCHOUN) SBM ‘IongIeIolyD ‘josjuoo salsod auy] “leuiue Jsd pelods alam
sejfooipiie 000z Aewxosddy *Buisop-isod sinoy ZZ pue gy paoyoes ssem sdnolff esop ybiy
pue |0L0S 8y WO Xas Jad s|eiliue G 1o SJo| Joypnd "UolEN|eAS MOLIBW BUog Joj jJusunesl) Jaye
_sINoY g peoyuoes aiom dnolb Jed xes sad eojw g “By/Bw 000z pue ‘00Y ‘08 ‘(esonjeoiAyew
%60} 01 (00S-LLIA) xoldugjons jo asop obeaed [elo g|Buis e paaieoal dnoub Jad xos Jod aoiw
L-aD & Jo (esop uybiy pue jonuoo) 6L (5861 AN € '90%/91.00LN/G8 "ON Hodey HST 'puelbuz
“YIOUNS ‘OAT ‘Yosessay SoUBIS a)1 /e 18 ‘Uewiood ) ISa], SN9PNUoIA aui Ul sajfooiyilg
MOJJBIY suog O uonoy JUsBo)Se|D JO JUBLUSSasSY xoidualoulT ‘00SG-LLN, ‘G67981 610-9291Gx
: ' 300 ouiosowolyd

(£0/8/¥ ‘099 pue usal) "s|qejdeday

 ‘[euonouny a1am S|OU0D BALISOd “Aouanbaly uoleinw Ul asealou) oN “sinoy g o) ayeid/Brf
000G PUB ‘2851 ‘005 ‘851 ‘06 (OSWA) 0 1e (Aund %9'66) OD-PO0S-LIN 0} ‘UolIAIOE §S J8A|

181 10 9oussge pue asuesaid ey Ul ‘e1ed|diy Ul ‘pasodxa alam YIAN Zd A UleN)S 00 BltjoLIeydsT -
pue JE€GLY1 PUB.GES) VL ‘201 YL ‘001 VL '86 VL 'BL6 V.L sulells wnunwiydAy ejsuowijes
(6861 AINr 61 ‘€£F/0Z00LIN/GS "ON Hoday ST 'pueibul “Mloyng ‘BAT ‘pajil] Yoiessay adusios
2417 ‘KBW ™ pue ueujooy '[‘) ‘,L![OO BIYOLIBLOST pue wnynw_:qdﬁ; gjjauoues Jo SL]dOJlOXI’]V
PRY-OUILLY Ui [enualod oluabejnyy sil Jo JUsWSsSassY (000 005 1L, ‘€5798) 610-9291 G«

' (£0/01/E
: % ‘99c) pue UssID) ejgeldasdy ‘eougjsisas suluenbolyl-g 1oy Asusnbeyy uonenl Ul esesioul ON
-7 *sunoy sauyy Joj (Allignios jo yuwi) (w/Brl 0°9g | pue ‘0'8L ‘0'6€ ‘6’61 "GL'6 ‘(epixoynsiALpaIIp %))
0 Je uoneAnoe 6S J8All 18l Jo souasqe pue aouasald sy Ul (Aund %¢°96) (005-1LIN) xoidusjoury oy

‘ ¥1 ofbeq
' . . D5288615<929150
- ' AS0T0DIXOL TYOIQIW ¥da

Lt



DPR MEDICAL TOXICOLOGY
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**51626-019 186459, “Unscheduled DNA Synthesis in Human Cells, Cell Line: Hela S3"

(A.H. Seeberg and R. Forster, Life Science Research, Rome, Italy, LSR-RTC Report No. 162003-
-M-05785, 30 July 1985). Human Hela S3 cells were exposed to ethofenprox (MT1-500) (96.3%) in
triplicate monolayer cultures at 0 (DMSO), 2.44, 4.88, 9.75, 19. 5, and 39.0 pg/ml in the presence of
rat liver SO mix and at 0 (DMSO 9.75, 19.5, 39 0, 78.0, and 156 ug/ml without S9 for 3 hours in
the presence of [°H] thymidine in two trials. The hlghest concentration was based on toxicity and
solubility. Replicative DNA synthesis was suppressed in arginine free medium and by hydroxyurea
during exposure. DNA was extracted from cell pellets by trichloroacetic acid precipitation followed
by hydrolysis in 0.3 M KOH with heating. Label incorporation was determined by LSC and DNA
concentration by a colorimetric assay. Results were expressed as DPM/ug DNA. Positive
controls (4-NQO and B(a)P) were functional. No increase in unscheduled DNA synthesis.
Acceptable. (Green and Gee, 4/9/03).

STUDIES ON METABOLITES

005; 186415; “MTI-500 a-Co: Acute Toxicity Study in the Rat” (Cummlns H.A. and Gardner,
J. R., Life Science Research Limited, Eye, Suffolk, England, Laboratory Project ID 85/MT0018/474
8/2/85) MTI-500 a-Co (Batch OFU-1021, purity = 99.6%), suspended in maize oil, was
administered as a single gavage dose to 5 CD rats (remote Sprague-Dawley orlgln) per sexata -
dose level of 5000 mg/kg. No mortalities occurred. Decreased motor activity was observed in all
animals 2 hours after dosing clearing in all animals 4 hours after dosing. Necropsy revealed dark
submandibular salivary glands in 2 males and large cervical lymph nodes in 1 male, LD;, (M/F) >
5000 mg/kg. NOEL not determined. Supplemental study (the test material used in the study
was not the active ingredient in review) (Corlett, 11/6/02)

005; 186416; “Ethofenprox (MTI-500) Acute Limit Test of Toxicity-to Dogs Foliowing a Single
Oral Administration” (Harling, R.J. et al., Department of Dog Toxicology, Huntingdon Research
Centre Ltd., Huntingdon, Cambridgeshire, England, Laboratory Project ID MTC 101/851185,
10/24/85). Ethofenprox (MTI-500) (Batch ST103, purity = 96.3%) was inserted into gelatine
capsules and 1 pure-bred beagle dog per sex was dosed ance with 5000 mg/kg. No mortalities
occurred. Semi-soft green feces approximately 2 hours after dosing and semi-soft feces of
normal color on Days 2 and 4 were observed in the male; no clinical signs were observed in the
female. Small weight loss was observed in the female for 3 days following dosing and at the end
of the 14 day observation period. Necropsy revealed no treatment-related abnormalities. Bone
marrow smears taken from each animal prior to terminal sacrifice were found to be normal in
cellularity, morphology, and celi distribution. LD, (M/F) > 5000 mg/kg. NOEL not determined.
Supplemental study (only 1 animal per sex per dose group used) (Corlett, 11/6/02)

CONCLUSIONS: Do data support registration?

Toxicity data were submitted to support a Section 3 reglstratlon request for Etofenprox Technical
for manufacturing use only.

The acute oral, dermal and inhalation toxicity and primary dermal and ocular irritation studies are
acceptable. MTI-500 is not a potential dermal sensitizer as indicated by the dermal sensitization
study. Acceptable acute studies were submitted for a formulated product, Zoecon F254-87-1
Aerosol. :

Subchronic oral feedlng studies with rodents, 28 -day repeated dose dermal toxicity study and 90-
day inhalation study in rats are acceptable.

Animal metabolism studies in dogs and rats were submitied, Collectively, the data fulfills the
current requirements for an acceptable metabolism study.

Chronic feeding studies in rodents (rats and mice} and dogs are acceptable. '
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