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8UBJECT: Tetramethrin; Rat Gﬁneral Metabolism Studies with C'*~Cis-
Tetramethrin and ¢ =~Trans-Tetramethrin; ID #: 065003~
010308 Guideline Requirement 85-1

Tox.Cham No.: 844
MRID No.: 42448901,-02
DP Barcode No.: Dl182564
Submission No.: 5425247

TO: Napoleon Kotey, BM #52
Reregistration Branch
Special Review and Reregistration Division (H7508W)

FROM: William Dykstra, Ph.D., Toxicologist

Review Section I h/'ﬁ . d,y)g;:* L A dd

Toxicology Branch I
Health Effects Division (H7509C)

THRU: Roger Gardner, Section Head, Toxicologist

Review Section I
Toxicology Branch I /%720
Health Effects Division (H7509C) §<-7b7;

ACTION REQUESBTED: In response to a DCI, the Registrant, Sumitomo
Chemical Company, LTD, has submitted two rat general metabolism
studies for gis-tetramethrin and trans-tetramethrin. Toxicology
Branch-1 (TB-1) has been requested to review these studies as part
of the reregistration process for tetramethrin.

CONCLUBIONS: The rat general metabolism studies are acceptable
and fulfill the Guideline Requirement 85-1 for a general metabolism

study in rats. : : Eh
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Trang-Tetramethrin

The absorption, distribution, metabolism, and excretion of
trans-tetramethrin ware utudieq‘in Sprague-Dawley rats administered
a single oral gavage dose of C -t-tetramethrin at 2 or 250 mg/kg,
or a l4-day repeated oral dosing of 2 /kg unliveled tetramethrin
followed by a single dose of 2 mg/Kg C -t-tetramethrin on day 15.

c"'-;—tetramethrin was rapidly and almost completely eliminated
(95-101%) from the rats' body within 7 days of dosing. The
excretion of radiocactivity in the urine and feces was 42-71% and
29-~58%, respectively. The highest radiolabeled residue levels were
observed in thae blood cells. Total residues in all tissues at day
7 postexposure accounted for <0.4% of the administered dose.

Thirty-four metabolites were detected in the feces. The major
metabolite was identifiad as TPI-SA (1-sulfo~-1,2~
cyclohexanedicarboximide}. Twenty-two urinary metabolites were
detected as mostly alcohol and dicarboxylic acid derivatives. The
major metabolites were identified as 3~OH-HPI-1 (3-hydroxy-l,2-
cyclohexanedicarboximide).

The biotransformation reactions of t-tetramethrin were as
follows:

(1) cleavage of the ester linkage, (2) cleavage of the imide
linkage, (3) hydroxylation of the cyclohexene or cyclohexane ring,
(4) oxidation at the methyl group of the isobutenyl moiety, (5)
reduction at the 1,2~double bond of the tetrahydrophthalimide
moiety, and (6) incorporation of the sulfonic acid group to the
1,2-double bond of the tetrahydrophthalimide moiety.

Cis-Tetramethrin

The absorption, distribution, metabolisw, and excretion of
gig-tetramethrin we.e studied in groups of Sprague-nawley“rats
administered a single oral gavage dose of 2 oxr 250 mg/kg [C ]-g-
tetramethrin, or a l4-day repeated oral dosing of 2 mg/kg unla&eled
tetramethrin folloewed by a single oral of 2 mg/kg (C ]=-g-

tetramethrin on day 15.

C"‘-g-tetramethrin was rapidly and almost compl?‘taly eliminated
by the rats within 7 days of administration. ¢ -labeled uripe
excreti»n was higher in the females than in the males, whereas C -
labeled fecal excretion was higher in the males. Total residues in
all tissues accounted for 0.5% of the administered dose.

Thirty-three metabolites were detected in the feces. The main
metabolites were Unknown 34, TPI-SA, and Unknown 39. Twenty-three
urinary metabolies were detected. The mnajor metabolite was

. identified as 3-OH=HPI-1. i
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No dose-related differences in metabolic fate were observed
among all groups. Fecal excretion of the parent compound was
greater in the low- and high-dcse groups (single oral dose groups)
than in the repeated dose and control groups. No parent compound
was detected in the urine. The biotransformation reactions of g-

tetramethrin were proposed.
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DATA EVALUATION REPORT 5-3-T;

STUDY TYPE: Mecabolism
EPA IDENTIFICATION NUMBERS:

EC Code: 069003
Tox. Chem, Number: 844

MRID Nugber: 424489-02

: (1 RS, gis)-tetramethzrin [3,4,5,6-tetrahydrophthalimidomethyl
(1RS, trans)-chrysanthsmate]

SYNONYMS : £ls-tetramethrin; (g-NPY}; cis neopynamin

b

% denotes the position of the [!4C] label
SPONSOR: Agricultural Chemicals, Sumitomo Chemical Co., Ltd., Osaka, Japan

IESTING FACILITY: Environmental Health Science Laboratory, Sumitomo Chemical
Co., Ltd., Osaka, Japan

AUTHOR: HKunio Shiba

Metabolisam of (1RS, cis)-Tetramethrin in Rats. Study No.
2556.

DATE OF REPORT: August 6, 1992

CONCIUSIONS: The absorption, distribution, metabolism, and sxcrestion of
gls-tetramethrin were studied in groups of Sprague-Dawley rats adainistered a
single oral gavage dose of 2 or 250 mg/kg [}C]-g-tatramethrin, or a l4-day
repeated oral dosing of 2 mg/kg unlabeled tetramsthrin followad by a single
dose of 2 mg/kg [3'C]-g-tetramethrin on day 15.
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C-g-tetranethrin was rapidly and almost completely sliminated by the rats
within 7 days of administration. 3}C-labsled urine sxcretion was higher in
the females than in the males, whereas !4C-labeled facal excretion was higher
in the males, The highest radiolabeled residus levels wers observed in the
blood cells, Total residus in all tissues accounted for 0,5% of the
administered dose.

Thirty-three metabolites were detected in the feces. The main metabolites
were Unknown 34, TPI-SA, and Unknown 39. Twenty-three urinary metabolites
were detected. The major metabolite was jdentified as 3-OH-HPI-1.

No dose-related differences in metabolic fate wers cobserved among all groups.
Fecal excretion of the parent compound was greater in the low- and high-dose
groups (single oral dose groups) than in the repeated dose and control groups.
No parent compound was detected in the urine.

The biotransformation reactions of g¢-tetramethrin were as follows:

(1) cleavage of the ester linkaga, (2) cleavage of the imide linkage,

(3) hydroxylation of the cyclohexene or cyclohexanes ring of the
tetrahydrophthalimide moiety, (4) oxidation at the methyl group of the
iscbutenyl moisty, and (5) reduction at the 1,2-double bond and incorporation
of the sulfonic acid group to the 1,2-double bond of ths tetrahydrophthalimide
moiety. The major metabolites were identified as sulfonate derivatives in
feceas and alcohol and dicarboxylic acid derivatives in the urins.

STUDY CLASSIFICATION: Acceptable. The study satisfies the requirements set
forth under Guideline 8§5-1 (and Addendum 7) for a metabolism study in racs,
and therafore, is judged to be acceptable.

A. MATERIALS
1. TIest Sybstance

The unlabeled test material, g-tetramethrin [3,4,5,6-tetrahydro-
phthalimidomethyl (1RS, cia)-chrysanthemate (lot number T-9102), was a
white-colored powder provided by Sumitomo Chemical Co., Ltd. The
purity was determined to be 98.8%,

The radiolabeled test material, g-[Tetrahydrophthaloyl-1,2-1%C)
tetramsthrin (lot numbar C-91-015A), was a vhite powder labeled with
[14C] at the 1,2-double bond of the tetrahydrophthalidimide ring. It
was synthesized by the Environmental Health Science Laboratory,
Sumitomo Chemical Co., Ltd. The labeled preparation had a specific
activity of 49.5 mCi/mmol (1.83 GBq). A radiochemical purity and
chemical purity of >99% was determined.

Synthetic (unlabeled) standards, l-hydroxy-1,2-cyclohexane-

dicarboximide (1-OH-HPI), 1,2-cyclohexanedicarboximide (HPI),
N-(hydroxymethyl)-3,4,5,6-tetrahydrophthal imide (MTI), 2-carboxy-

2 i ¢
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3,4,5,6-catrahydrobenzanide (THAM), 3,4,5,6-tetrahydrophthalic
anhydride (TPA), were synthesized by Sumitome Chemical Co,, Ltd.

Test Aniuals

Four-to-six-wesk-old male and female Charles River derived-CD
(Sprague-Dawley) rats were obtained from Charles River Japan, Inec.
The animals were 5 weeks old at the time of firat dosing for the
repeated dose groups and 7 wesks old for the singles dose groups. At
the time of sacrifice, the groups for the single dosing and repeated
dosing groups were the same age (8 weeks). 7The weights at sacrifice
ranged from 285-332 g in males and 211-226 g in females.

B. METHODS

1.

Dosing Solutions and Rationale for the Doze Selectiop

The r-nlabeled and radiolabeled oral dosing solutions were prepared in
corn oil. Dilutions of the radiolabsled material wers made with non-
labeled g-tetramethrin to adjust the specific radicactivity to

4.625 MBq (125 uCl)/mg for the low; repeated, and control dose studies
or 37.0 kBq (1.0 uCi)/mg for the high-doge study. The labsled mate-
rial was dissolved in corn oil at 0.4 ag/ml for the low; repeated, and
control groups, or suspended in corn oil at 50 mg/ml for the high-
dose group.

The low dose (2 mg/kg) was selescted based on an acute oral LD,
greater than 5000 mg/kg and a 6-month subacute toxicity study in which
the no-observable effect level (NOEL) was 1500 ppm. The high dose
(250 mg/kg) was selected baged on a 6-month subacute toxicity study in
rats in which the minimum toxicity level was 5000 ppm. Decrsases in
body weight gain, increasss in absolute liver weights, and increases
in liver-to-body weight ratios were observed in both sexes.

Acclimatization and Doging

Animals were acclimated for approximately one week before the admini-
stration of the test material. Animals were housed five or less/cage
in polypropylene cages with sawdust during quarantine and acclimation.
Rats dosed with the 1*C-labeled material were housed individually in
glass metabolisa cages until sacrifice. The diet (CRF-1, Oriental
Yeast Co., Ltd,, Tokyo, Japan) and tap water were given ad libitun
throughout the study. No contaminants in the food and water wers
reportad to interfere with the study. Room temperaturs (2342°C),
relative humidity (55£10%), air exchanges (>10 air per hour), and a
12-hour photoperiod was established.
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The dosing regimens are listed below:

Sex
Group mz/kg Dose Lavel: Number
Single low M 2 5
F 2 5
Single high M 250 5
F 230 5
Repeated low* M 2 8r
F 2 gb
Control® M 2 54
F 2 54
Footnotes:

"Rats wers given an cral dose of 2 mg/kg/dsy of unlebeled g-tetramethrin in com oil at a volume
of S ml/kg/day for 14 days foliowed by & singls sdainistration of 2 mg/kg/day of d4C-g-
totramathrin on day 15.

“Three animals were designated as “spazres” to bs uassd in case a misdose occurred.

°A control group was treated oconourremtly with 5 ml/hg/day of corm oil without g-tetramethrin for
14 days and then received a singls oral gavage low-doss of 1%C-labeled g-tetramathrin.

Ytwo snimala were designated as "spares” to ba uasd in case & misdose occurred.

The test and control materials were administered using a glaas syringe
equipped with a stainless steel gastric probe.

An intravenous dose of the compound was not adauinistered because the
water solubility of the compound was very low (1.83 mg/kg 25°C).

Physioclogical conditions and behavioral patterns of the treated
animals were observed 10 minutes and 6 hours after administration of
C-1abeled ¢-tetramethrin, and at least once daily until sacrifice in
all of the dosed groups. Observations were also conducted once daily
during the pretreatment period on animals dosed with the unlabeled
¢-tetramethrin in the repeated dose group or with corm oil in the
control group.

Sample Collection

The urine and feces for individual rats were c¢ollected and pooled

6 hours (urins only), 1, 2, 3, 5, and 7 days after administration of
the 1*C-labeled material and the samples were stored at -20°C until
analysis. Duplicate aliquots of O-6-hours, 6-hours-l-day, 1-2-day,
2-3-day, 3-5-day and 5~7-day urine were radicassayed by liquid
scintillating counting (LSC). Each metabolism cage was washed with
wvater to recover 1*C (cage-wash) and duplicate aliquots were
radicassayed. Radiocactivity in the cage-wash was includad in the
urinary excretion. The O=2-day urine were combined for each rat and
subjected to TLC analysis after concentration with a rotary evaporator
in vacuo at ca,.35°C.

¢ ¥
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The 0-1, 1-2, and 2-3 day fecal samples of sach individual rat on sach
collection day were homogenized with 50-100 ml of methanol/water-=9/1
and centrifuged. Residues were Iurther extracted twice with
methanol/water=9/1. The supernatants wers obtained by decarntation and
the total voilume was measured. Aliquots of the supsrnatant and
residual precipitate wers radioassayed separataly.

The 3-5 and 5-7 day fecal samples ware each homogenized with water and
duplicate aliquots were combusted for the radiocassay. The combined
0-2 day fecal extracts for each individual rat and each extract were
concentrated by rotary evaporation or lyophilization and analyzed by
TLC.

Expired air was not collected for this study, since in a preliminary
study 0.1% of the dosed !*C was expired.

On day 7 after adminiscration of ¢ g¢-tetramethrin, the rats were
suthanized and exsanguinated and major tissues and blood aliquots were
removed for radicassay. Duplicates aliquots of blood as well as
weighed aliquots of tissue and minced carcass were combusted for
radiocassay. The remaining blood was separated into blood cell and
plasma by centrifugation and then radioassayed. Tissue residues wers
expressed as nanogram (ng) equivalents of g-tetramethrin and
percentages were calculated on the basis of tissus waights. Standard
conversion factors were used for estimating the percentage of
discribution in blood and fat.

4. Metabolite Analysis

Thin layer chromatography (TLC) in eight different solvent systems was
tested with a geries of authentic standards. Three solvent systems
used for separation of urinary and fecal metabolites were: A--benzene/
ethyl acetate (2/1); E--benzene saturated with formic acid/ethyl
acetate/diethyl ether (10/4/2); and H--ethyl acetate/acstons/water/
acatic acid (4/1/1/1). 7Two dimensional TLC was performed with solvent
system A and E for each dimension. Polar metabolites were separated
with system H.

Since no significant differences were seen in the TLC chromatograms
between individual rats in males and females of all dosage groups, the
0-2-day fecal and 0-2 day urinary extracts of the individual rat were
pooled per sex and dose group and subjected to two-dimensional TLC
analyses using solvent system A and E, then one-dimensional TLC using
solvent system H.!

1This work was not comducted in compliance with GLF; howsver, masa apectroanalyses of the purified
oatabolites wers once again conducted in complisacs with GLT in order to coufira that sass spectrum with
Non«GLF was identical to GLP snd to use the purified setebolites as suthentio standards for qualitative
analyses of metabolites.
5 M 9
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The materials and wmethods used in this study followed the protocol.

C. REPCRTED RESULTS

1.

Clinical Obgervat!ong

No clinical signs of toxicity were observed in any of tha groups
throughout the study,

Elimination and Recovery

Elimination of administered radicactivity in the urine was rapid.
Under all dosing regimens, approximately 76-94% of the adainisterasd
dose was racoversd in the excreta within 24 hours of administration
(data not shown)., Table 1 summarizes the cumulative percent of the
administered radicactivity eliminated in urine (8.5-32.4X) and feces
(65.9-91,3%) at 7 days postexposurs and the percent recovery.

When comparing sexses, the percentage of radiolabeled material excreted
in the urine of the females was greater than thac of the males. Data
from the 0-7 day (cumulative) interval indicate that there was o 32.0,
29.2, 29.0, and 20.5% increase in urinary excretion among the females
of the low-, high-, repeated, and control group, respectively, when
compared to the male rats. The percentage of radiolabeled material
eliminated in the feces was slightly higher in males (71-91X) than in
females (566-88%).

When comparing groups, the percentage of radiolabeled material
excreted in the urine was lower (9-12.0%) in the high-dose group than
the low- (21-31X), repeated (23-32X) and control (26-32%) groups.
However, fecal 1*C-excretion was greater in the high-dose group
(88-91%) than the low-(66-75X), repeated (69-78%), and control
(68-71%) group indicating that absorption had apparently besan
saturated at the high-dose level,

Iissue Distribution

Selected C-tissus residues on day 7 after administration of
radiolabeled tetramethrin are presented in Table 2. The residue
detacted in the tissues analyzed were presented in nanograms {(ng) of
tetramethrin equivalent per grams of tissue (same as ppb). The
highest radiolabeled residue levels were observed in the blood cells,
and the means for males and females, respsctively were as follows:
75.7-83.9 ng/g for the low-dose group (2 mg/kg), 4980-5340 ng/g for
the high dose group (250 mg/kg), 83.3-103.5 ng/g for the repeated low-
dose group (2 mg/kg), and 88,4~104.3 ng/g for the corn oil
pretreatment (control group). Other tissues displaying elevated
levels of vadiolabeled residue included the blood, hair, kidneys,
liver, lungs, spleen, and thyroid. There did not appear tc ' s any

10
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sex- or dose-related differences in the tissues among the low-, high-,
repeatad, or control groups.

It was reported that in all groups, <0,.5X of the administered doses
wvars found in the tissue and blaod. Data tabulating tissue levsls as
percent of administered dose were indicated to be in Appendix M.
However, Appendix M was not included in the subaission,

Metaboliun

Fecal and urinary metebolites were identifiad by radicsutography of
two-dimensional TLC plates developed with a combination of solvent
system A and E or system E and H (as dascribed in the method section).
Table 3 presents the profile of the identified and unidentified
metabolites in the feces and urine (expressed as percent of the
administered *C dose) for the four different dosage regimens, Refear
to Table 5 and Figure 1 for chemical abbraviations and metabolic
scheme,

Thirty-thras metabolites were detected in the fecal extracts by
radicautography of two-dimensional TLC plates developed with a
combination of solvent systems A and E or systems E and H, Four polar
netabolites (1-OH-5-oxo-HPA, TPI-SA, 3-OH-MTI-SA, and 1-OH-HPA), seven
leas polar netabolites (TPI, MII, THAM, THPA, 3-OH-HP-1, TCDA, and the
parent compound) were identified. The main fecal metabolites
identified wers Unknown 34 (5.80-14.82% of *C), TPI-SA (8.30-13.19%),
and Unknown 39 (2.69-6.70%). Other less polar metabolites included
TPI (0.02-1.09%), MTI (0.05~-0.40%), THAM (0.02-0.44%), 3-OH-HPI-1l
(0.01-0.36X), TCDA (0.23~0.67%), THPA (0,30-0.88X), and 1-OH-HPA
(0.61=4.22%).

The amount of parent compound in the feces was greatsst in the high-
dose group of both sexes, intermediate in the single low-doss group,
and lowest in the repeated and control group. The valuas of the
parent compounds were as follows: 12.97% (males) and 13.70% (females)
in the low-dose group; 29.73X (maler) and 34.15 (females) in the high-
dose group; 3.45% (males) and 3,85% (females) in the repesatsd dose
group; and 3.062 (males) and 3.01% (females) in the control dose
group. The absorption was apparently saturated at the high-dose
level.

Twenty-three matabolites wers detected in the urine by radicautography
of two.-dimensional TLC plates developed with a combination of solvent
systems A and E or systems E and H. The main metabolites identified
in the urine were 3-OH-HPI-1 (1,86-7.32%), TCDA (0.14-1.83%), THPA
(0.23-1,51%), Unknown 30 (0.47=2.39%), 1-OH-HPA (0.32-1.51%), and 1.5-
oxo-HPA (0.11-1.10X), No parent compound was detected in the urine.

Spectroanalysis was conducted to identify the major unknown metabo-

lites. Results indicated that Unknown 30 (in urine) and Unknown 34
(in feces) were apparent derivatives of MTI and a gig-isomer of Acid

, i1
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3-0H-NPY-SA, respectively. The chemical structurs was not definitely
detsarmined because of the instability of these compounds.

The major bilotransformation reactions of g-tetramethrin in rats were
as follows:

(1) cleavage of the estar linkage, (2) cleavage of the imide linkage,
(3) hydroxylation of the cyclohexene or cyclohexans ring of the
3,4,5,6-tatrahydrophthalimide molety, (4) oxidation at the methyl
group of the isobutenyl meiety, (5) reduction at the 1,2-.double bond
of the tetrahydrophthalimide molety, and (6) incorporation of the
sulfonic acid group to the 1,2-double bond of the tetra-
hydrophthalimide moiety. The major metabolites were ldentified as
sulfonate derivatives in feces and aleohol and dicarboxylic acid
derivatives in the urine.

CONCLUSIONS

A single oral dose of !*C-gis-tetramethrin was rapidly and almost
completely eliminated from the rat's body within 7 days of administration.
The following rscovery values wers reportad: 96.3X in males and 96,6X in
females of the low-dose group, 79.8X% in males and 100.4% {n females of the
high-dose group, 100.7% in males and 101.6X in females of the repeated
dose group, and 96.9% in males and 99.7X in femalas of the control group.
Urinary *C-excretion in females of all groups wers higher than in the
males. The amount of radiclabeled material remaining in the tissue on day
7 was generally low with residues primarily accumulating {n the blood
cells, The main metabolites wers sulfonate derivatives in fecas, and
alcohol and dicarboxylic acid derivatives in the urine,.

No dose-trelated differences in metabolic fate was observed among all
groups. Fecal excretion of the parent compound was greater in the low-
and high-dose groups (single oral dose groups) than in the repeatsd-dose
and control groups.

The main matabolic reaction was determined by the study author to be as
follows: (1) cleavage of the eater linkage, (2) cleavage of ths -imide
linkage, (3) hydroxylation of the cyclohexens or cyclohsxane ring of the
3,4,5,6-tetrahydrophthalizide woiety, (4) reduction at the 1,2-aouble bond
of the 3,4,5,6-tetrahydrophthalimide moiety, and (5) incorporation of the
sulfonic acid group to the 1,2-double bond of the 3,4,5,6-
tetrahydrophthalimide moiety.

QUALITY ASSURANCE MEASURES
A Quality assurance statement for the study was signed on August 8, 1992,

The statesment of Good Laboratory Practices compliance for the study was
signed by the study director on August 8, 1992,

O
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F. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS

The study adequately described the absorption and distribution of 4c-g-
tetramethrin. The test material was rapidly eliminated in the feces and
urine for all dose groups. Recovery of !*C labeled g¢-tetramethrin was
high (96.3%-101.6%). Individual animal data were adequately presented to
support means and standard deviations. Results of thin layer
chromatography and mass spsctrometry accurately supported identification
of metabolite.

It was reported in a previcus study that the main metabolites from the
alcohol molety of (1RS, gis)-tetramethrin in rats were 3-OH-HPI, 2- and 4-
OH-HPI.? However, in the present study, sulfonic and acid derivatives
were newly found metabolites, According to the study author the reason
for this difference appears to ba that identification of the metabolites
was not carried out extensively in the previocus studies and that many
polar metabolites remained unknown.

The metabolic pathway of radiolabeled g-tetramethrin (Study No. 2336) and
g¢-tetramethrin are comparable with moat of the material being rapidly
eliminated in the urine and feces. The amount of radiolabeled material
remaining in the tissue was low with most of the residuss accumulating in
the blood cells, '

Tha following deficiencies were noted in the final report.

¢ The statistical analyses, as described in the text, could not be
supported when data were compared among groupas,

¢ A portion of the study report was not provided for review
(Appendix M-N).

Theae deficisncies neither comprize the interpretation of the data nor the
adequacy of the study.

G. REFERENCES
Kaneko, H., at al., 1. Pesticide Sci.. §, 425-435 (1981).
Miyamoto, J., st al., Agric. Mo, Chem., 32, 628-630 (1968).
Silver. 1.5., st al., Xancbiotica, 19, 309-519 (1989).

T3, Miymmoto g% gl., H.Keneko ot al.. =nd I, Bilver gt al. i ] 3
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Table 1. Cumulative (Day 0-7) *C-Excretion In Feces and Urine (Expressed as

X of Administered Radioactivity) After Administration of A Single Oral Dose of
(1RS, ¢is) Tetramethrin in Rats*

Dose Lavel
(mg/kg)

Parameter 2 250 2% 2°
Male

Feces 75.421.51 91.3:1.71 77.7¢2.36 71.3:£2.22

Urine 20.910.3/ 8.5¢1.13 23.012.36 25 3+2.64

Total 96.3+1.52 99.8:0.76 100.7+0.25 96.9+0.90
Female

Feces 65.9+4.12 88.443,22 . 69.2:+3.61 67.5:1.00

Urine 30.7:2.00 12,042.50 32.4:2.83 32.2:0.66

Total 96,644 .64 100,442 .53 101.6x1.02 99,.7:0,94

“Daca show the mean values : 5.D. of five rats,

PAnimals wers treated for 14 consecutive days with 2 mg/kg of the unlabeled
material prior to the single dose of the labeled material.

‘Animals were treated for 14 consecutive days with 5 mL/kg of corn oil prior
to the single dose of the labeled material.

Source: Tables 3-1 through 3-4, pp. 38=61.
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Table 2
Selected }*C-Tissue Residues in Male and Female Rats on Day 7 After
A Single Oral Administration of (1RS, c¢is) Tetramethrin
PPE (ng tetramethrin equivalents/ g tissus)
2 mpry 250 mg/ky (107 ng equivelent) 2 wosxg* 2 mg/icg*

Tissus L1 Femnle Male Fomale Nale Female Nale Female
Blood Cetl B.213. % 63.949.50 49.0:8.85 53.427.66 83.3212.42 103.5217.42 88.4215.47 104.522%.27
Blood 42.1s4.84 50.424. .83 26.125.45 28.245.33 3.5 79 &3.1:13.75 51.842.40 56.519.65
Nair $.2e3.73 W5.6162.92 14.6210.72 40.2+60.99 4£.721.51 T.243.49 8.724.51 12.426.84
Cidney R Iy 16.821.19 6. 8a2.64 T.Te2.22 16.022.09 18.212.57 19.021.35 16.913.48
Liver M.41.09 9.1:0.9% . &.620.63 &.621.3% 12.601.73 11.5:1.89 14.0¢1.59 11.322.05
Lung .51 % 10.1:0.37 3. 80.99 5.620.72 7.9:0.56 11.921.64 10.5:1.1 13.226.14
Skin T.522.15 17.2a14.62 $.0¢02.81" T.h24 .07 5.722.52 16.621.41% .01 M T.521.0
Spleen . 12197 12.13.8 4.421.52 5.912.81 8.9:1.22 11.412.28 M.322.74 13.842.36
Thyroid 13.201.28° 22.3: 1.36° 7.0 96.315.057 12,7362 22.3110.82 13.7:1.03° &T.926.78

*Radictebelied materisl uss sdsinistered sfter ¥4 consecutive days of dosing with nonlsbeled g-tetramethrin st 2 mg/ky/fday.
“naciolabeied material ves aduintstered after 34 comsscutive days of dosing with corn ol at 5 ol /kg/cay.

“Figure represents mesn valuss 3 $.0. of two rats.

Stigure represents mean valune & 5.0. of three rats.

“Figure repressnts mean velur 1 5.0. of four rata.

Toelow the detection Liait

Source: Tables &-1 through 4-4, pp. 62-65.
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RS, £is) Tetrametnrin

within 2 days After Oral Administration of (1

Distribution of Metsvolites in Urine and Feces (Enpressed as Percen' of Administered Dosa)

TABLE 3.
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TABLE 3 (Continued)

2 mg/Ey 250 ng/kg 2 mg/ks Z mg/kg
(single oxal) (single orsl) {singls oral®} (single oral®}
Male Pamale Mals Female Male Female Male Fesals
Metabolites Focan Urine Feces Urine Peaces Urins Feces Urine Fecas Urine Feces Urine Fecas Urine Pecea Urine
Snknosm-353 - 0.35 - 0.34 -- 0.11 - 0.12 - 0.32 - 0.41 - 0.39 - 0.42
Uaknown-36 - 0.9 - 1.24 - 0.34 - 0.8 b 1.53 - 2.27 - 1.08 - 1.73
Uaknewn—37 3.10 - 1.8 - & 84 -— 4,72 - 2.45 - 1.75 - 2.37 - 1,54 -
I-OR-NTI-3A . - 2.45 - 4.11 -~ 4.2% - 2.82 - 3.9 -- 5.57 - 5.31 -
Unkveem-39 4.72 - 5.52 - 2.6 - &.70 - 6.10 -- 6$.17 - 3w - 3.69 -
Unicsesm—40 - - - - - - - - 0.08 - 0.06 - Q.06 - 0.07 -
Yoknowm-41 -- - - - -- - - - 0.00 - 8.01 -- 0.01 - 0.02 -
Unknowm-42 -= - - - - - - - 0.0a - 0.01 -= 0.01 - 0.02 -
Beknown-43 - - - - - - - - 0.01 - 0.06 -—- 0.02 - 9.03 -
Unknown—44 - - - - - - - -- 0.36 - 0.17 - 0.21 - 0.24 --
1-08-%-o-HFA 1.64 1.10 0.3 0.8 1.15 0.15 0.73 0.1} 1.45 0.5 0.88 0.79 1.45 0.3 1.16 90.é2
Others .01 4.17 12 S0 .30 1.72 3 2.% .73 a@ 4.0 5,38 5.97 6.10 406 6.74
Hetar Ixtrect 7.3% - 6.47 - 4.32 - 2.91 - 11.16 - 7.86 - 12.47 - 8.8 -
Umaxtract. 4.0 - 2.9 - 2.9%0 - 1.01 - 6,32 - 403 - 4,63 - 4.61 -
Total T4 20.2¢ 66,00 29.91 20.87 8.38 87.72 11.62 77.20 22.47 68.72 31.84 71.09 24.84 67.11 31,32
Valuss given as percentage of adniniatered doae
matarial was administered after 14 consecutive duys of dosing with nonlabsled g-tetramethrin at 2 mg/kg/day.
‘Radicisbeled astarial wee sduinistered aftar 14 consecutive days of dosing with corn oil at 5 ml/kgfday.
Source: Tables 5-1 through 35-4, pp. 66-6%
-t
Lo
"D
= [
i3]
O
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68 - Page
10230

Matabolism

Summary of Radiocactive Metabolires in Urine and Fecal Extracts

% of Total Administered Radiocactivity

Group Low Bigh Repeated Control
M r M r M 4 M ¥

Total
Excreted 1C 9. 2.6 9.0 100.4 100.7 101.8 96.9 9,7
Matabolitas
§"NFY (Parent) 13,0 13.7 29.7 3.2 3.3 3.9 3.1 3.0
TP 0.3 0.2 0.6 1.1 0.1 0.1 0.1 0.2
MII 0.1 0.1 0.3 0.4 0.1 0.1 0.1 0.1
TRAM 0.1 6.1 0.4 0.4 0.0 0.1 0.1 0.0
TCDA n.7 0.9 a.8 1.0 1.1 2.1 1.3 1.7
THFA 1.3 1.8 1.1 1.0 1.3 1.7 1.4 1.8
3-0B-HPI-1 4.0 7.4 2.2 3.4 3.0 6.9 4.3 5.7
2-08-API-2 1.3 0.1 0.1 0.1 0.2 0.3 0.2 0.4
1-0H-5-oxo-HPA 2.8 1.5 1.3 0.8 2.0 1.7 1.8 1.8
1=-03-HFA 1.7 2.3 4.3 3.4 3.3 2.2 1.6 3.1
TPI-BA 11.9 11.32 8.4 9.4 14.2 13.3 13.¢ 13,3
3-0H-MT1-84 A0 2.5 4.1 4.2 2.8 4.0 5.6 3.3
Identifisd

Metabolites 40.2 42.3 5.7 38.4 1.4 36,4 3.2 5.4
Unknown

Matabolites 2.7 42.0 33 36.3 30,7 3.3 [T ] 3.0
Water Extract 7.3 6.5 4.3 2.0 11.2 7.9 11.3 8.4
Unaxtractable LN ) 3.0 1.9 1.2 6.4 4.8 LN ) L
Total ".4 4.0 9.2 ”.4 ".? 100.¢ 9.9 8.4

The data show the summed amoimta of the 37 metabolites.

15
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TABLE 5. Chemical Names and Abbreviations of Tetramethrin Isomets
Identified in Urine and Feces

Metabolite Code Chemical Name

g-NPY (Parent) 3,4,5,6-terrahydrophthalimidomethyl (I8, cls)-
chrysanthemate

MTI N- (hydroxymethyl)-3 4,5,6-tetrahydrophthalimide

THPA 3,4,5,6-tetrahydrophthalic acid

TPI 3,4,5,6-tetrahydrophthalimide

TPA 3,4,5,6-tetrahydrophthalic anhydride

THAM 2-carboxy-3,4,5,6-tetrahydrobanzanide

HPT 1.2-cyclohexanedicarboxinide

TCDA Lrana-1,2-cyclohexanedicarboxylic acid

1-OH-HPI l-hydroxy-1,2-cyclochaxanedicarboximide

3-0OH-HPI-1 3-hydroxy-1,2-cyclohexanedicarboximide

3-OH-HPI-2 3-hydroxy-l,2-cyclohexansdicarboximide

1-OH-HPA 1l-hydroxy-1,2-cyclohexanedicarboxylic acid

1-OH-5-0-HPA l-hydroxy-5-ox0-1,2-cyclohexanedicarboxylic acid

TPI1-SA 1-sulfo-1,2-cyclohexanedicarboximide

Acid-NPY-SA l-sulfo-1,2-cyclohexanedicarboximidomethyl (1RS, Lrans)
=3-(2'-E-carpoxy-1’'-propenyl).2,2-dimathyl-1-cyclopropane-
carboxylate

Acid-3-0H-NPFY-SA  3-hydroxy-l-sulfo-1,2-cyclohexansdicarboximidomechyl (1RS,
trana)-3-(2'-E-carboxy-1'-propenyl)-2,2-dimethyl-1.-
cyclopropanscarboxylate

3-OH-MT1-SA M- (hydroxymethyl)-3-hydroxy-1-sulfo-1,2-
cyclohexanedicarboximide

Source: Table I, p. 56

16
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STUDY TYPE: Metabolism in rats
EPA IDENTIFICATION KUMBERS:
B.C. Cods: 069003
Tox, Chem. Numbex: 844
MRID Number: 424489-01
Study Nupbar: 2556

IEST MAIERIAL: 5.,4.,5,6-Tetrahydrophthalimidomethyl (1RS, Lrans)-
chrysanthemate

SYNONYMS : L-Tatramathrin; (£-NPY)
CHEMICAL STRUCTURE:
M\ﬁ *
HN
' *

# denotes the position of the [!'C] label
SPONSOR: Agricultural Chemicals, Sumitomo Chemical Co., Ltd.

IESTING FACILITY: Environmental Health Science Laboratory, Sumitomo Cheaical
Co., Ltd,, Oraka, Japan

AUTHOR: Kunio Shiba

I1ILE OF REPORT: Metabolism of (1RS, trans)-Tetramethrin in Rats. Study Ne.
2556, .
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DATE OF REPORT: August 5, 1992

CONCLUSIONS: The absorption, distribution, metabolism, and excretion of
trang-tetramathrin were studied in Sprague-Dawley rats administered a single
oral gavage dose of !4C-f-tetramethrin at 2 or 250 mg/kg, or a l4-day repeated
oral dosing of 2 mg/kg unlabeled tetramethrin followed by a single dose of

2 mg/kg 1*C-g-tetramethrin on day 15.

UC.p-tetramethrin was rapidly and almost completely eliminated (95-101%) from
the rats’ body within 7 days of dosing. The excretion of radicactivity in the
urine and feces was 42-71% and 29-58%, respectively. The highest radiolabeled
residue levels were observed in the blood cells. Total residues in all
tiscues at day 7 postexposure accounted for <0.4X of the administered dose.

Thirty-four metabolites were detected in the feces. The major metabolite was
idencified as TPI-SA (l-sulfo-1,2-cyclohexanedicarboximide). Twenty-two
urinery metabolites were detected as mostly alcohol and dicarboxylic acid
derivatives. The major metabolite was identified as 3-OH-HPI-1 (3-hydroxy-
1.2-cyclohcxanedicnrbOf}qP).

i

The biotransformation reactions of f-tetramethrin were as follows:

(1) cleavage of the saster linkage, (2) cleavage of the imide linkage, (3)
hydroxylation of the cyclohexens or cyclchexane ring, (4) oxidation at the
methyl group of the isobutenyl molety, (5) reduction at the 1,2-double bond of
the tetrahydrophthalimide moiety, and (6) incorporation of the sulfonic acid
group to the 1,2-double bond of the tetrahydrophthalimide moiety.

STUDY CLASSIFICATION: Acceptable, The study satisfles the requirements set
forth under Guideline Series 85-1 (and Addendum 7) for a metabolism study in
rats and, therefore, is judged to be acceptable,

A. MATERIALS
1. Test Substance

The unlabsled test material (lot number T-9101) was a white-colored
powder provided by Sumitomo Chemical Co., Ltd. The test material was
purified by Ricerca, Inc., and the purity was determined to be 98.1%,

The radiolabeled f-(tetrahydrophchaloyl-1,2-14C) tstramethrin (lot
nusber C-91.005A) was labeled with [1'C] on the aromatic ring. It was
synthesized by the Environmental Health Science Laboratory, Sumitomo
Chemical Co,, Ltd. The labeled preparation had a specific activity of
49.5 mCi/mmol (1.83 GBq). A radiochemical purity of >99% was
determined.

Synthetic (unlabeled) standards, l-hydroxy-1,2.cyclohexana-dicarboximide
(1-0OH-HPI), 1,2-cyclohexanedicarboximide (HPI), N-(hydroxymethyl)-
3,4,5,6-tetrahydrophthalimide (MTI), 2-.carboxy-3,4,5,6-tetrahydro-
benzamide (THAM), 3,4,5,6-tetrahydrophthalic anhydride (TPA) wara also

2 b 23
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synthesized by Sumitomo Chemical Co., Ltd.
2. Test Anipala

Four-to-six-week old male and female Charles River Sprague-Dawley rats
were obtained from Charles River Japan, Inc. The group mean weights of
male rats ranged from 236 g to 261 g and the group mean weights of
female rats ranged from 167 g to 212 g at the time of the radiolabaeled
dosing of t-tetramethrin.

B. METHODS

1. Dosing Solutions and Rationale for the Doge Selection

The nonlabeled and radiolabeled oral dosing solutions were prepared in
corn oil. Dilutions of the radiolabeled material were made with
nonlabeled f-tetramethrin to adjust the specific radicactivity to

4,625 MBq (125 pCi)/mg for the low-, repeated-, and control-doss studies
or 27.0 kBq (1.0 uCi)/mg for the high-dose study. The labeled material
was dissolved in corn oil at 0.4 mg/ml for the low-, repeated- and
control- groups, or suspended in cornm oll at 50 mg/ml for the high-dose
group.

The low dose (2 mg/kg) was selected based on an acute oral LD,, greater
than 5000 mg/kg and a 6-month subacute toxicity study in which the no-
observable effect level (NOEL) was 1500 ppm. The high dose (250 mg/kg)
was selected based on a 6-month subacute toxicity study in rats in which
the minimum toxicity level was 5000 ppm. Decreases in body weight gain,
increases in abaolute liver weights, and increases in liver-to-body
veight ratios were observed in both sexes.

2, Acclimatization and Dosing

Animals were acclimatized for approximately one wesk bafora the
administration of the test material. Animals wers housed five or
less/cage in polypropylens cages with sawdust during quarantine and
acclimation. Rats dosed with the 1C-lsbeled material wers housed
individually in glass metabolism cages until sacrifice. The diet (CRF-
1, Oriental Yeast Co., Ltd., Tokyo, Japan) and tap water were given

ad libitum throughout the study. No contaminants in the food and water
vwere reported to interfers with the study. Room tempsrature (23:29C),
relative humidity (55:10%), air exchanges (>10 air per hour), and a 12-
hour photopariod was maintained,
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The dosing regimens are listed below:

Dose Level: Nusber of

Group Sex ng/kg Animals
Single low M i 5
. F 2 5
Singls high N 150 5

¥ 250 s
Repeated low* M 2 ab

F 2 s
Contral® M - 5d

F 2 5d
Featnotes:

*Rats ware given an oral doss of 2 mg/kg/day of unlabeled L-tetramethrin in corn oil at a dose level
of 5 ml/kg/day for 14 days followed by a singls sdministration of 2 mg/ka/day of “c-g-
tstzamethzin on day 15,

bThres animals wers dssignsted ss “"spares” to be used in cass = misdose occurred.

€A contral group was treated concurremtly with 5 ml/kg/dey of corn oil without the added
{-t.ot.r-t.h:in for 14 days end 3/3 per sex wers then given a single oral dese of 2 mg/kg

-tetramethrin.
dTwo animals were designatsd as “spares” to bs used in vass a misdose ocourred,

The test and control materials ware administered using a glass asyringe
equipped with a stainleas stesl gastric probe,

An intravenous dose of the compound was not adminiatered because the
water solubility of the compound was very low {(1.83 mg/kg: 25°).

Physiological conditions and behavioral patterns of the treated animals
were observed 10 minutes and 6 hours after administration of *C-labeled
L-tetramethrin, and at least once daily until sacrifice for all dose
groups. Similar observations were alsc conducted once daily during the
pretreatment period on animals dosed with the unlabeled f-tetramethrin
in the rspeated doss group or with corm oil in the control group.

3. Sample Collsction

The urine and feces for individual rats were collected and pooled

6 hours (urine only), 1, 2, 3, 5, and 7 days after administration of che
14¢.1abeled material and stored at -20°C until analysis. Duplicace
aliquots of 0O=6+ hr,6 hr-l- day, 1-2- day and 2-3- day urine and the

5- and 7. day sauples were radioazsaysd by ligquid scintillation counting
(LSC). Each metabolisn cage was washed with water to recover 4C (cage
wvash), and the duplicate aliquots were radicassayed. Radioactivity in
the cage wash was included in the urinary excretion. Tha 0-2- day urine
sanples were combined for each rat and subjected to TLC analysis after
concentration by a rotary svaporator in vacuo at 33°C,

The O=1-, 1-2-, and 2-3- day fecal samples of sach individual rat on
sach collection day were homogenized with 50-100 ml of
methanol/water=9/1 and then centrifuged. Residues were further
sextracted twice with methanol/water=9/1. The supsrnatants wers obtained
by decantation and the total volume was recorded. Aliquots of tha

4 i 25

il bkl - mlﬁ:&%&mﬂm;ﬂ&ﬁ ‘s’_“’.:-“;'g;é#a,:!jl R I AU W PRI ¥: S Y- S ACT+ SUTE M A T £ e dm R thos a0 il e



D) Records Genter Series 36 clence Reviews - File U63003_0013000_05058 X010 U 68 - Page 26 © G

: 110239
GUIDELINE SERIES 85-1: Metabolisnm

supernatant and residual precipitate were radicassayed separately. The
3=53. and 5-7- day fecal samples wers esach homogenized with water and
duplicate aliquots were combusted for the radicassay. The combined 0-2
day fecal extracts for individual rats were concentrated by rotary
evaporation or lyphiliza- tion and analyzed by TLC.

Expired air was not collected for this study, since in a preliminary
study <0.1X of the dosed 1*C L-tetramethrin was expired.

On day 7 afrer administration of !'C g-tetramethrin, rats were
euthanized and exsanquinated and major tissues and blood aliquots wesre
removed for radiocassay. Duplicats aliquots of blood as well as weighed
aliquots of tissues and minced carcass were combusted for radioassay.
The remaianing blood was separated into blood cell and plasma by
cantrifugation and then radicassayed. Tissue residuss were expressed as
nanograms (ng) equivalents of f-tetramethrin and percentagess wers
calculated on the basis of tissue weights. Standard conversion factors
were used for estimating the percentage of distribution in blood and
fat.

4. Metaboilce Analysis

Thin layer chroaatography (TLC) in eight different solvent systeus was
tested with a series of authentic standards. Threse solvant systems used
for separation of urinary and fecal metabolites were: A-- benzene/ethyl
acetate (2/1); E-- benzene saturated with formic acid/ethyl acetate/
diethyl sther (10/4/2); and H-- ethyl acetate/acetons/water/acetic acid
(4/1/1/1). Two dimensional TLC was performtd with solvent system A and
E for each dimengion. Polar metabolites wers separated with system H.
Since no significant dose-related difference in qualitative analysis was
found among individual rat composites, the (-2- day urine and the
0-2-day fecal extracts of the individual rats wers pooled per sex and
dose group for quantitative analysis of the metabolites. For positive
identification of metabolites by spectroanalysis, insufficient amounts
wers available in the high-dose group. Therefore, an additional group
of rats, seven males and five females (reported in Appendix D, p. 1l4l),
were given 250 mg/kg/day of t-tetramethrin for four consecutive days.
Most of the metabolites were purified by sil:ca gel colummn
chro?lto;raphy. high performance liquid chroratography (HPLC), and

TLC.

5. Pratecol

The materials and methods used in this study were adequately described,

IThis work was net comducted Ln complisnce with OLF; howsver, mane spentromalysss eof the purified
setabolites were once agein sonducted in complience with GLY in ozder to confirm that mass spestrum with
Non-GLP was identical with GLF and to use the purifisd mitabolites as suthentis standards for qualitstive
analyses of metabolites.
LAl ‘-
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REPORTED RESULTS
1. Clinical Observations

No c¢linical signs of toxicity were cbserved in dosed groups throughout
the study.

2. Elimination and Rrvovery

Elimination of administered radicactivity in the urine and feces was
rapid. Under all dosing regimens, approximatsly 82-93% of the
adpinistered dose was recovered in the excreta within 24 hours post
adwministration {(data not shown), Table 1 sunmarizes ths percent of the
administered radiocactivity eliminated in urine (42-71X) and feces
(29-58X) at 7 days post exposure and the percent recovery.

Female rats excreted a greater percent of the adaninistered dose in the
urine than in the feces when compared to the males. Data from the

0-7- day (cumulative) interval indicate that thers was a 26.8, 26.2, and
12.4% increase in urinary excrstion among females of the low-, high-,
and repeated- dose group, respectively, when compared to male rats.
Repeated dosing of the unlabeled test material tended to increass the
percent of a 1“C-labeled radiocactivity excreted in the urine compared to
either male or female rats administered a single oral dose of 2 mg/kg
C.tetramethrin. Predosing for 14 days with corn oil prior to a single
2 mg/kg oral dome of !*C-tetramethrin tended to increase the percentage
of the radicactivity found in the urine.

3. Iissue Djscribucion

Selected *C-tissue residues on 7 day after administration of
radiolabeled tetramethrin along with the percentages of *C-distributed
in the blood are presented in Table 2, The residue detected in the
tissue analyzed were presented in nanograms (ng) of tetramethrin
equivalent per grams of tissue. The highest radiolabeled residue levels
ware observed in the blood cells, and the ranges were as follows:
34,8-45.7 ng/g for the low-dose group (2 mg/kg), 53.9-56.7 ng/g for the
repeated dose group, 47.3-60.7 ng/g for the corn oll pretreated group,
and 8090-9970 ng/g for the high dose group (250 mg/kg). Additionally,
radiolabeled residue levels in the hair and thyroid were higher than
other axamined tissues for all groups. Other tissues displaying
elevated levels of radiolabeled residue included the blood kidneys,
liver, lungs apleen, and akin.

As shown in Table 2, total residues in all tissues at day 7
postexposure, however, accounted for only <0.4% of the administered dose
in any of the dosage groups. Averags total residues were higher in rats
treated for 14 days with 2 mg/kg of unlabeled g-tetramesthrin (0.35%)
than average total residues in both the low- (0.23%2) and high- (0,28X)
single 1%C-labeled dose. Radiolabled t-tetramethrin accumulatsd more in
the blood than in any other svaluated tissue.
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4, Metabolism

Table 3 presents the amount (¥ of the administered !*C) of the pooled
(day 0-2) fecal and urinary metabolites. Thirty-four metabolites were
detected in fecal extracts by radicautography of two-dimensional TLC
plates developed with a combination of solvent systems A and E or
developed with systems E and H. (Refer to Table 5 and Figura 1 for
chemical abbreviations and metabolic scheme, respectively.) Five polar
metabolices, all sulfonace derivatives, nine less polar metabolites, and
the parent compound were identified. The major metabolite, TPI-SA (1-
sulfo-1,2 cyclohexane dicarboximide), is the result of ester cleavage of
the chrysanthemate side chain (Figure 1) with formacion of the imine
(TP1l) and sulfonation at the 1 position of the ring. Sulfonated
products are accompanied by reduction at the 1,2- double bond (Figure 1)
without ester cleavage. This occurred after hydroxylation of the methyl
group (of the iscbutenyl moiety of the chrysanthemate side chain) to the
alcohol (Alc-NPY) and oxidation of thea alcohol to the acid. The fecal
metabolites were identified as Acid-3-OH-NPY, and its sulfonated
darivatives, Acid-3-OH-NPY-SA and 3-OH-MTI-SA (after cleavage of the
ester linkage). The less polar fecal metabolites, which are minor,
include TPI (0.04-0,95%), MTI (0.03-0.44%), THAM (0.05-0.65X), TCDA
(0.16=1.21X), THPA (0.14~0,74%X), 3-OH-HPI-1 (0.14=0.42%), 1-OH-HPA
(0.19-0,74%), and 1-OH-5-oxc-HPA (0.41-1,.06X). The highest percent of
the less polar metabolites were found in the high-dose groups

(250 mg/kg). These non-sulfonated compounds shown in the metabolic
scheme (Figure 1) are the result of ester cleavage and hydroxylation of
the cyclohexane ring and cleavage of the lmine linkage. The amount of
L-NPY (parent) in the feces was considerably less in females than nmales
(4.8% versus 23.2% in the 2 ng/kg-group and 10.26X versus 20.75% in 250-

ng/kg-group).

Twenty-two urinary metabolites were detected, The major metabolite was
3-OH-HPI-1 resulting from ester cleavage and ring hydroxylation. Minor
amounts of the sulfate conjugates TPI-SA and Acid-NPY-SA wers found in
the urine. However, no unchanged L-NPY (pareant) was found in the urine.
Other urinary metabolites were various alcochols and dicarboxylic acids
resulting from imide bond cleavage and oxidation or hydroxylation. The
metabolites include 3-OH-HPI-1 (11.01-23.12X), THPA (1.69=3.24%), Acid-
NPY-S5A (1.75-4.18%), 1-OH-HPA (1.31-2.57%), Unknowm-10 (2.13-5.12%), and
Unknown-25 (2.20=4.15X). Other metabolites identified in the urine
included TPI (0.18-0.40%), TCDA (0.87-1.74%), 1-OH-5-oxo-HPA
(0.00-2.54X) and TPI-SA (0.14-1.24%).

A summary of the radioactive metabolites in the combined urine and fecal
extractions is presented in Table 4. Identification of the metabolites
was determined by TLC cochromatography. Table 5 presents names of the
metabolites found in the urine and/or feces. The parsnt compound
(£-NPY) values were highest in both zexes of the low- and high-dose
groups, and lower in the repeated and control groups. The values weres
as follows: 23.21 (males) and 4.76% (females) in the low-dose group;
20.75 (males) and 10.26X (females) in the high-dose group; 0.66 (males)
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and 1.20X (females) in the repeated dose group; and 1.80 (males) and
2.17% (females) in the control group.

As presented by the study author, the major biotransformation reactions
of t-tetramethrin in rats were as follows:

(1) cleavage of the ester linkage, (2) cleavage of the -imide linkage,
(3) hydroxylation of the cyclohexsns or cyclohexans ring of the 3,4,5,6-
tetrahydrophthalimide moiety, (4) oxidation at the methyl group of the
isobutenyl moiety, (5) reduction at the 1,2-double bond of the 3,4,5,6-
tetrahydrophthalimide moiety, and (6) incorporation of the sulfonic acid
group to the 1,2-double hond of the 3,4,5,6-tetrahydrophthalinide
molety. The main metabolites were sulfonate derivatives in feces and
alcohol darivatives from the 3,4,5,6-tetrahydrophthalimide molety in
urine.

D. STUDY AUTHOR'’S CONCLUSIONS

The study author concluded that at all tested dose levels, !'C-
tetramethrin was rapidly and almost completely sliminated from the rat's
body within 7 days of administration, Radiolabeled residues on day 7
postexposure were generally low with residues primarily accumulating in
the blood cells. The main metabolites ware sulfonate derivatives in
feces, and alcohul and dicarboxylic acid derivatives postcleavage of the
imino bond in urine., Some sex-rslated differences in metabolism wers
noted. Females showed higher radioclabel levals in blood, blood cells,
kidneys, and spleen of the low- dose group and in blood of the high dose
group than males. Urinary excretion of radiolabel was higher in the
females than in the males of the low-, high-, and repeated doss groups.
Spectroanalysis and chromatography adequately reflected the identity of
the metabolite characterization.

No marked difference in metabolic fate was observed among all dosed
groups. A higher percentage of the administered doss was excrasted in
the feces of the low- and high doss- groups (single oral dose groups)
than in the repeated and control dose groups.

The main metabolic reactions were determined by the study author to be
as follows: (1) cleavage of the ester linkage, (2) cleavage of the
iwide linkage, (3) hydroxylation of the cyclohexane ring of the 3,4,5,6-
tetrahydrophthalimide molety, (4) oxidation at the mathyl of the
isobutenyl group in the chrysanthemic acid, (5) reduction at the 1,2-
double bond of the 3,4,5,6-tetrahydrophthalimide molety, and (6)
incorporation of the sulfonic acid group to the 1,2-double bond of the
3,4,5,6-tetrahydrophthalimide molety.

E. QUALITY ASSURANCE MEASURES

A Quality assurance stateament for the study was signed on August 5,
1992,
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The statement of Good Laboratory Practices compliance for the study was
signed by the study dirsccor on August 5, 1992,

F. REVIEWER'S DISCUSSION AND INTERPRETATION OF RESULTS

The study adequately described the absorption and distribution of 'C -
tetramethrin in rats following oral exposurs. The data indicate that
radiolabeled g-tetramethrin is rapidly eliminated in the feces and urine
for all dosing groups. Recovery of 14C labellsd g-tetramethrin was high
(94.4-100.4%). Individual animal data wars adequately presented to
support means and standard deviations.

It was reported in a previous study that main metabolites from the
alcohol moiety of (1RS, trans)-tetramethrin in rats were 3-OH-HPI, 2-
and 4-OH-HPI, However, sulfonic acid derivatives and ester linkags-
retained metabolites were found as major metabolites in tha present
study. The reason for this difference appears (according to the study
author) to be that identification of the metabolites was not carried out
extensively in the previous study and that many polar metabolites
repained unknown.

The following deficiency was noted in the final report:

¢ The statistical analyses, as described in the text, could not be
supported when data wers compared among groups.

This deficiency neither compromise the interpretations of the data nor
the adequacy of the srudy.
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TABLE 1, Cumulative (Days 0-7) }C-Excretion In Feces and Urine After

A Single Oral Dose of t-[Tetrahydrophthaloyl-l,2-4C]
Tetramethrin to Rats

Dose Lavel (mg/kg)

Parameter 2 250 28 2®
Male
Feces 53.0s3,55 57.9:5.64 38.9+5.79 33.642.61
Urine 42.3x4.73 43,045.50 62.523.94 59.9+4.30
Total 95,3¢2.49 101.021.65 101.423,92 98,5+1.92
Female
Feces 37.843.70 60.626.32 29.0:1.31 37.526.02
Urine 57.8+3.87 58,3+6.04 71.411,60 62.315.91
Total 95.6+1.62 98.9+1.57 ‘ 100.4+0.79 99.9:1.35

Data show the mean values : S.D. of five rats.

*Animals were treated for 14 consecutive days with 2 mg/kg of the unlabsled
material prior to the single oral dose of labesled material.

bAnimals were treated 14 consecutive days with 5 ml/kg of corn oil prier to
the single dose of the labeled material.

Source: Tablas 3-1 through 3-4, pp. 59-62.

i 37

10

LR . g s T TS N S ST . " . PR b . I oo .o fbtn bl ead TR ) 2 Ldpive
FIRTNUT ” il SR TR kmi'!fmﬂm‘i@ﬁtmiﬂ e e, AL Bt e b Do ihton Selbaib et i




i ecords C.enter series cience Reviews - Flle

age 320

LD

o0

o CUIDELINE SERIES 85-1: Metabolism

o

|

- Table 2. Srlected 14C-Tissue Residues in Male and Female Rats on the 7th Day After

Single Oral Administration of g-[Tetrahydrophthalolyl-1,2-14C] Tetramethrin
PPB {ng tetramethrin equivalents/ g tissue)
2 moskg 250 mgrkp (30°ng equivaslent) 2 wgrig* 2 wmyrig®
Tissus Male Female Hale Fegzie Male Fomale ele Fomsle
8lood Cell 36.842.23 45,724 ST 80.9118.51 . T:23. 7 53.9:5.04 56.7:4.38 47.326.00 &0. 741801
Blood 16.212.5%6 23.8:2.7% 38.0:5.6% 50.5210.47 25.254.18 29.113.23 &35.661.96 5.5310.96
Hair 43.9+18.64 50.2455.32 B.7TT.Th 17.8212.60 18.223.75 40.0229.77 55.9585 .67 20.5:17.72
Kidrey 3.910.34 4.9:0.27 7.021.58 8.321.34 6.720.50 6.720.99 $.821.10 5.600.85
Liver Y 62147 3.1:0.35 6.021.24 5.821.15 §.420.22 4. 51:1.5% 3.720.30 3.5:0.59
Lung 4.0£1.60 $.120.63 6.921.49 ¢.422.05 5.2+0.66 5.921.% 4.220.49 4.620.50
Skin 21.429.99 20.T+13.41 13.129.82 8.7:6.04 14,9¢7.13 3632111 BT W 10.2210.64
Spteen 4.020.51 6.1£1.05 7.7¢2.08 9.621.96 $.5:0.63 T.121.62 6.060.58 6.620.57
Thyroid 18.826.45 57.1:29.0% 22.2+9.36 58.7e24.67 29.117.1% 60.4420.56 15.642.96° &4 . 250.92
Residues Expressed ge Percent of Adwinistered Doss

Blood 0.052 0.077 0.090 0.124 0.077 0.0856 0.074 0.976
Totat? 0.22% 0.232 0.271 0.29% 0.3%9 0.339 0.3 0.21%

‘fadiclebeled material wes administered after 14 consecutive day doses of nonlabeled g-tetramethrin at
2 mg/kg/day.

Bpadiolabeled material uss sdwinistered sfter 14 consecutive day doses of corn oil ot 5 ml/fky/dey.
“Figure represents mean values & S.D. of two rats.

“Total represents the values of all tissues evalusted.

Source: Tebles 4-1 through 4-&, pp. 83-66
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2 mg/kg

(single oral®}

2 my/kg

{single oral®)

230 mg/ky

After Oral Administration of {-Tetrsmsthrin®
(single oral)

Distribution of Metsbolites in Urine and Feces Within 2 deys

TABLE 3.

Gegot1n

2 mg/kg
(single oral)

Famale

Mals

Female

Famale

Mals

Female

Malse

Focea Urime

Urine

Fecas

Feces Urine

Fecea Urine

Faces Urine

Feces Urine

Fecma Urine

Faces Urine

Matasbolites

2.17 -

1.80

1.20

L-NFY

e.02

-29
~1
-30

0.01

0.07
0.03
0.33

0.13
0.903
0.95

0.19

0.40

g.31

0.04

0.10 0.20

0.31

0.07

0.26

0.907
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0.20
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2.02

*LH

0,34

2.42

0.53

1.6

0. 42

0.91

-20
-3l
-23
-23
-24

0.4

t.02

-

1.3¢

1.2¢

1.23

1.02

0.42

- i.2)

1.7

0.35

2.1%

.37

1.1y

1.37

-= 0.57

1.43
0.43

0.23

1.18

0.8
10.75

1.7%

17.02 0.3

0.72
0.14
1

13

2.

2.

1.6%
2.46

&.43
1

1.23
2.70
1.63

0.81
z2.28

-

0.39 13,40

2.350

~23
~26

TPI-SA
3-0B-MTI-SA

12
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TABLE 3 (Contioued}

2 mg/%g 250 mg/kE 2 wg/hg 2 ng/ry

{aingle oral) {single oral) (single oral®) (single orsl®)

i3 Male Fomals Male Female fale Female Mele Femals
Matabolites Feces Urine Feces Urine Feces Urine Fecas Urine Faces Urine Faces Urine Feces Urina TFecea Urine
Unknown-28 1.43 -~ 1.3 -- 1.13 - .15  -- 1.98 -— 1.27 - 1.62 - 1.1 -
Unknown-31 - - - - 0.14 -- 0.07 - - -- — - - - - -
Unknown-32 - --  0.04 - 0.04 - 0.04 - 0.0 .- - - - - -= -
Unknown-33 - - - - 0.05  -- 0.04 0.04 - - - - - - — --
Unknown-34 -- - - - 0.08 -- 0.06 - -- -- - - -- - -- -
Unknown-35 - - - - 0.08 -- 0.06 -- - - - -— - - — -
Unknown-36 - - - -- 0.04 - 0.04 - -- - - - - - - -~
Unknown-37 - - - - 0.0% -- .06 - - — - - - - - -
Unknown-33 -— - - - 0.02 - 0.06 - - - - - - - - -
Others 1.78 &4.00 1.5 570 3.3% 429 298 5.82 1,34 6.40 0.5 6,320 1.2+ 5.85 1.00 6.2%
Unextract. 6.25 - 5.m - 8.50 - 7.80 -- 5.97 - 415 - 6.05 - .37 -

56.50 42,38 29.36 57.42 30.63 61.80 20.60 TO.46 W41 W00 37.28 61. 18

Total 52.67 41.72 37.44 57.907

*Values given as percentage of adainistered dose
"Radiolabsled asterial was administered after 14 consscutive days of dosing with nonlsbeled {-tetzamethrin st 2 mg/ky/day.
‘Rediolabaled materisl was administered after 14 conascutive deys of deaing with comn oil at 5 al/kg/day.

Source: Tables %1 through 5-4, pp. €7-70
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Table 4. Sumsary of Radiosctive Metabolites in Urine and Fecal Extrects Combined®

I of Total Administered Radiocactivity

Low Righ Repaated Conitrol

Doss Groups ] r M r ] r H r
Total
Excreted 15C 5.3 95.7 m.0 985 101.4 100.3 98.35 9.9
Mstabolites
§-NPY (Parent) 23.2 4.8 0.8 110.3 Q.7 1.2 1.0 2.2
TP Q.5 0.4 1.1 0.6 ¢.3 0.4 0.5 e.4
MTI Q.3 0.1 0.4 0.2 0.0 0.0 0.1 0.1
THAM 0,2 0.1 0.7 0.4 0.1 8.1 0.1 0.1
TCDA 1.2 1.4 1.2 1.5 2.5 2.5 2.5 2.9
THPA 2.2 2.8 2.6 3.3 2.9 2.0 3.5 2.9
3-OH-HPI-1 13,5 17.1 13.4  135.5 15.7 23.3 11.2 12.¢
3-0H-API-2 0.7 0.5 0.5 0.3 0.5 0.8 0.¢ 1.0
1-0H-3~cxo-APA 2.0 3.0 1.7 1.8 3.4 1.3 3.2 6.7
Aclid-NPY-8A 2.4 3.3 3.5 4.1 3.2 2.9 5.0 4,1
1-0H-HPA 1.7 2.2 2.4 3.1 3.1 2.7 2.9 2.7
A-3-OH-NFY-BA 1.1 1.1 1.7 1.1 0.7 0.6 0.9 Q.9
TRI-8A 11.1 14.2 1.4 6.9 20.0 13.7 18.9 12.¢
3-08-MTI-8A 1.5 2.8 1.6 1.2 2.1 2.3 2.4 2.5
Tdentified

oatabolites 61.6 53.8 3.0 50.5 55.3 54,6 33.6 50.%
Uknewn

metabolites 26.5 3%.9 31.4 k] -1 3.1 40,3 37.8 42.3
Unextractable 6.3 5.8 .0 7.8 6.0 4.2 6.1 5.4
Total 94,4 4.5 98.9 95.2 100.4 9.1 97.5 98.5

Data shows the sum of ths amounts of 33 metabolites.

Bource: Tablea 5-1 through 5-4, pp. 67-70
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TABLE 5. Chemical Names and Abbreviations of Tetramethrin lsomers
Identified in Urine and Feces

Metabolite Code Chemical Name

*L-NPY (Parent) 3,4,5,6-tetrahydrophthalinmidomethyl (1RS, trang)-
chrysanthemata (Parent)

*MTI N- (hydroxymethyl)-3,4,5,6-tetrahydrophthalimida

THPA 3,4,5,6-tetrahydrophthalic acid

TPI 3,4,5,6-tetrahydrophthalimide

*THAM 2-carboxy-3,4,5,6-tetrahydrobenzamide

TCDA trans-1,2-cyclohexanedicarboxylic acid

3-OH-HPI-1 3-hydroxy-1,2-cyclohexanedicarboximide

*%3.0H-HPI-2 3-hydroxy-1,2-cyclohexansdicarboximide

1-OH-HFA 1l-hydroxy-1,2-cyclohexanedicarboxylic acid

1-OH-5-0-HPA l-hydroxy-5-oxe-1,2-cyclohexanedicarboxylic acid

TPI-SA ' l-sulfo-1,2-cyclohexanedicarboximide

Aclid-NPY-SA 1l-sulfo-1,2-cyclohexanedicarboximidomethyl (1RS, Lrans)
«3-(2'-E-carboxy-1'-propenyl)-2,2-dimethyl-1-eyclopropane-
carboxylate

~ #*Acid-3-OH-NPY-SA 3-hydroxy-l-sulfo-l,2-cyclohexanedicarboximidomethyl (1RS,
trang)-3-(2'-E-carboxy-1'-propenyl)-2,2-dimechyl-1.
cyclopropanecarboxylate

*3-0H-MTI-SA N-(hydroxymethyl)-3-hydroxy-1l-sulfe-1,2-
cyclohexanedicarboximide

* Datected in the feces only
** Detected in urine only

Source: Table I, pp. 57
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GUIDELINE SERIES 85-1: Metabolisa

FIGURE 1. Proposed Metabolic Pathway of 1 RS trang-Tetramethrin in Rats (refer to
Table 5 for the chemical names of the metabolites)
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