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The absorption and distribution of imiprothrin ([2, 5-dioxo-3-(2-propynyl)-1-imidazolidinyl | methyl
(1R)-cis, trans-chrysanthemate) were studied by dosing (I1R)-trans- or (1R)-cis-| imidazolidinyl-5-
C ]-imiprothrin orally to male and female rats at 1 (low dose) and 200 mg/kg (high dose). “C-
Concentrations in blood reached maxima within 5 hr after dosing the frans-isomer and decreased rapidly
thereafter. In the rats treated with the cis-isomer, the concentrations in blood reached a lower peak
within 9 hr after administration and decreased more gradually as compared with the rats given the
trans-isomer. *C-Concentrations in tissues decreased along with the decreases in the *C-blood levels in
all treatment groups, these in each tissue 72 hr after administration of the cis-isomer being higher than in
the trans-isomer case. Metabolites identified in the blood were 2, 4-dioxo-1-(2-propynyl)-imidazolidine
(PGH), 5-hydroxy-2, 4-dioxo-1-(2-propynyl)-imidazolidine (PGH-OH) and 2, 4-dioxo-imidazolidine
(hydantoin, HYD) in the low dose groups, whereas PGH was mainly detected in the high dose groups for
both #rans- and cis-isomers. No parent compound was observed in any dose group. No marked
sex-related differences appeared in the absorption and distribution of the trans- or cis-isomers within
either dose group. These results suggest that imiprothrin is readily absorbed into the rat body, metabo-
lized rapidly and excreted after distribution to tissues.

INTRODUCTION

Imiprothrin  [S-4056F, S-41311, [2, 5-dioxo-3-(2-
propynyl)-1-imidazolidinyl | methyl (1R)-cis/trans-
chrysanthemate], a pyrethroid insecticide with strong
knockdown activity, comprises two geometrical isomers
[(IR)-cis- and (I1R)-trans] in the ratio of 1:4.)
Biotransformation and excretion of imiprothrin have
been studied in rats treated orally with the trans- and
cis-isomers at 1 and 200 mg/kg,? and both compounds
were found to be almost completely eliminated from the
body within 7 days. The major biotransformation reac-
tions of imiprothrin in rats are 1) cleavage of the ester
linkage, 2) cleavage of the imido methylene linkage, 3)
hydroxylation of the imidazolidine ring, 4) dealkylation
of the 2-propynyl group and 5) oxidation at the @-trans-
methyl group in the isobutenyl side chain, and almost all
metabolites were established to be cleaved the ester link-
age.

The present study was conducted with the objective of
elucidating absorption and distribution characteristics in
rats following a single oral administration of (1R)-trans-
or (1R)-cis-[imidazolidinyl-5-1*C]imiprothrin.

MATERIALS AND METHODS

1. Chemicals

Unlabeled (1R)-trans-imiprothrin (96.9% purity) and
(1R)-cis-imiprothrin (94.9% purity), (1R)-trans-
[imidazolidinyl-5-1*C Jimiprothrin  (1.95 GBgq/mmol)
and (1R)-cis-[imidazolidinyl-5-*C Jimiprothrin (1.95
GBq/mmol) (Fig. 1) were synthesized in our laboratory.
The labeled preparations were purified as previously
described.?? The radiochemical purity of the com-
pounds was established to be >97%.

14C-Labeled standards (PGH: 2, 4-dioxo-1-(2-
propynyl)-imidazolidine, PGH-OH: 5-hydroxy-2, 4-
dioxo-1-(2-propynyl)-imidazolidine, and HYD: 2,4-
dioxo-imidazolidine) (Fig. 1) used in the present study
were purified from urine of rats administered (1R)-cis-
[imidazolidinyl-5-"C]imiprothrin.?

2. Thin-layer Chromatography (TLC)

TLC analysis was conducted similarly as described
previously by Saito et al.®» Pre-coated Silica gel 60 F,,
chromatoplates (Art. 5715, 20X20 cm, 0.25 mm layer-
thickness, E. Merck, Germany) were used for purification
of *C-labeled compounds, determination of their radio-
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Fig. 1

chemical purity and analysis of metabolites in blood.
The following solvent systems were used in the present
study : (A) n-butanol/acetic acid/water (6/1/1, v/v);
(B) ethyl acetate/ethanol/water (7/2/1, v/v); and (C)
benzene/ethyl acetate (4/1, v/v). Radioactive
metabolites on TLC plates were detected by X-ray films
(SB-5, Kodak, U.S.A.) exposed for about one week at
4°C and then developed with a Model M6B processor
(Kodak).

3. Treatment of Animals and Sample Collection

SD male and female rats (male 225-259 g, female 164~
196 g) were purchased from Charles River Japan Inc.
(Kanagawa, Japan) at 6 weeks of age and acclimatized
for 1 week before use. Animals were given pellet diet
(CRF-1, Oriental Yeast Co., Ltd., Tokyo, Japan) and
water ad libitum throughtout the study.

For determination of **C-levels in blood, groups of five
males and five females were given a single oral dose of
(1R)-trans- or (1R)-cis-[imidazolidinyl-5-**C ]imiproth-
rin at 1 (low dose) or 200 mg/kg (high dose). Corn oil
was used as the vehicle and given at 5ml/kg. Blood
samples were collected with a capillary from the retro
orbital plexus under anesthesia with diethyl ether 1, 3, 5,
7,9, 12, 24, 48, 72 and 144 hr (only animals in the high
dose group at 144 hr) after administration, and being
immediately placed into heparinized tubes.

For the examination of *C-tissue distribution, groups
of three males and three females were given a single oral
dose of (1R)-trans- or (1R)-cis-[imidazolidinyl-5-**C]-
imiprothrin at 1 (low dose) or 200 mg/kg (high dose) as
described above. The animals were then sacrificed by
collection of blood from the abdominal aorta under
anesthesia with diethyl ether 0.5, 3, 18 and 72 hr after
administration of the low dose, and 1, 6, 24 and 72 hr
after administration of the high dose. Fifteen (female)

* :1C Labeled position

Chemical structures of *C-labeled (1R)-trans- and (1R)-cis-imiprothrin, and their metabolites.

or fourteen (male) organs/tissues except gastrointestinal
tracts were immediately removed for assessment. The
collected blood was immediately placed into heparinized
tubes, and separated into blood cells and plasma by
centrifugation.

4. Radioanalysis

Radioanalysis was carried out similarly as described
previously by Yoshino et al.¥ Radioactivity in blood
extracts was quantified by liquid scintillation counting
(LSC) with a Tri-Carb® 2500TR Liquid Scintillation
Counter (Packard, U.S.A.) using Emulsifier Scintillator
299™ (Packard) as the scintillator. Samples of whole
blood, blood cells, plasma, organs/tissues and unex-
tractable blood residues were combusted with a
Tri-Carb® 307 Sample Oxidizer (Packard) or a Tri-
Carb® 306 Sample Oxidizer (Packard) followed by
LSC. Carbo-sorb® CO, and Permafluor® E (Packard)
were used as the *CO, absorbent and the scintillator,
respectively.

5. Analysis of Metabolites in Blood

For the !C-tissue distribution study, blood was
extracted three times with five-fold volumes of methanol
containing 0.01% of unlabeled imiprothrin (cis/trans =
1:4). The extracts were concentrated in vacuo, and the
metabolites in the extracts were identified by TLC co-
chromatography under solvent systems A, B and C using
14C-labeled standards according to the previously de-
scribed method.>® Quantification of metabolites in
blood was conducted by TLC with solvent system A.
Individual radioactive areas on silica gel plates were
scraped and radioactivity determined by LSC as de-
scribed previously.?
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RESULTS

1. ' C-Concentration in Blood

1“C-Concentrations in blood in male and female rats
treated with single oral administrations of *C-labeled
(1R)-trans- and (1R)-cis-isomers at 1 mg/kg (low dose)
or 200 mg/kg (high dose) are shown in Fig. 2. The
maximum time (7., hr), maximum concentration
(Grax> ppm) and the biological half-lives (7},,, hr) from
12 to 24 hr are shown in Table 1.

For the low dose group given the trans-isomer, the

(A) Low dose

Trans Cis
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59 24 @ 7 R @ 7
Time after administration (hr)

(B) High dose

maximum concentration occurred at 3 hr in males and
females (0.43 and 0.47 ppm, respectively), declined grad-
ually to 9 hr after administration, and then rapidly there-
after. The biological half-lives from 12 to 24 hr after
administration were calculated to be about 6.4 hr in both
males and females. For the low dose group given the
cis-isomer, the peak concentration occurred 5 and 9 hr
after administration in males and 1 and 7 hr after admin-
istration in females (the maxima of 0.29 ppm in males
and 0.30 ppm in females) and then decreased. The
biological half-lives from 12 to 24 hr after administration
were about 11.8 and 9.1 hr in males and females, respec-
tively.

For the high dose group given the trans-isomer, the
peak 'C-concentration in blood occurred at 5 hr (123
ppm in males and 110 ppm in females) and high levels
were then maintained until 12 hr after administration,
followed by rapid decrease. The biological half-lives
calculated from values between 12 and 24 hr were about
6.5 and 6.7 hr in males and females, respectively. For
the high dose group treated with the cis-isomer, the
concentration reached a peak 9 hr after administration
(82 ppm in males and 89 ppm in females) and then
decreased relatively gradually. The biological half-lives
calculated from the values between 12 and 24 hr after
administration were about 8.1 and 7.2 hr in males and

Trans Cis females, respectively.
500 5001

!
= . 2. Metabolites in Blood
£ 100 . . . .
§1 The concentrations of the metabolites in blood for
£ trans- and cis-isomers are shown in Tables 2 and 3,
o 104 respectively. The parent compound was not observed in
3 any treatment group. The major metabolites in the low
g dose group given the trans-isomer were PGH-OH, PGH
-4 . . .

B+ A S w e h 114 and HYD. The maximum concentration of PGH-OH

Time after administration (hr)

Fig. 2 'C-Blood levels after a single oral administra-
tion of “C-labeled (1R)-trans- or (1R)-cis-imiprothrin
to male (O) or female (2) rats at 1 (low dose) or 200
mg/kg (high dose).

The data are expressed as the mean+S.D. of five ani-
mals.

Table 1

was found at 3 hr in males and 0.5 hr in females (147 and
137 ppb, respectively). The concentration of PGH rea-
ched a miximum 0.5 hr after administration in both
males and in females (175 and 199 ppb, respectively).
The concentration of HYD reached a maximum 3 hr
after administration in males and 0.5 or 3 hr after admin-
istration in females (49 and 39 ppb, respectively). The

Maximum times ( Tj,ax), maximum cocentrations (Gpax) and biological half-lives (T,,) of “C in blood after

single oral administrations of (1R)-trans- or (1R)-cis-[imidazolidinyl-5-'*C]imiprothrin to rats at 1 (low dose) and 200

mg/kg (high dose).

Tnax, hr (Gnax ppm)

T, hr (12-24 hr)

Dose Trans Cis Trans Cis
M F M F M F M F
Low 3 (0.43) 3 (0.47) 5 (0.29) 1 (0.30) 6.4 6.4 11.8 9.1
9 (0.29)» 7 (0.29)
High 5 (123) 5 (110) 7 (82) 9 (89) 6.5 6.7 8.1 7.2
9 (82)

3 Two peaks were observed.
M : male, F: female.
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Table 2 Concentrations of metabolites in blood after single oral administrations of (1R)-trans-[imidazolidinyl-5-C]-
imiprothrin to rats at 1 (low dose) and 200 mg/kg (high dose).

Low dose (ppb)

High dose (ppm)

Metabolite 0.5 hr Jhr 18 hr 72 hr 1 hr 6 hr 24 hr 72 hr
M F M F M F M F M F M F M F M F
PGH-OH 78 137 147 132 ND®» 7 N.D. N.D. 3 2 2 6 1 1 0 N.D.
PGH 175 199 99 113 N.D. 4 ND. ND. 40 16 61 54 32 0 N.D.
HYD 48 39 49 39 ND. ND. ND. ND. 4 2 3 2 1 ND. 0 ND.
Unidentified 62 59 90 82 8 9 4 4 14 7 19 19 4 3 1 1
Unextractable 10 14 16 9 9 1 4 2 1 1 3 3 2 1 1
Total 375 447 401 375 17 21 8 6 63 27 89 84 11 2 2

8 Not detected. M : male, F : female.

Table 3 Concentrations of metabolites in blood after single oral administrations of (1 R)-cis-[imidazolidinyl-5-*C]imiprothrin
to rats at 1 (low dose) and 200 mg/kg (high dose).

Low dose (ppb)

High dose (ppm)

Metabolite 0.5hr 3hr 18 hr 72 hr | hr 6 hr 24 hr 72 hr

M F M F M F M F M F M F M F M F
PGH-OH 42 43 63 60 3 2 0 ND? 2 1 7 2 ND. 1 N.D. 0
PGH 81 81 45 41 3 N.D. 1 N.D. 14 17 23 37 N.D. 2 N.D. 0
HYD 42 69 27 49 N.D. ND. ND. ND. 2 2 5 2 ND. ND. ND. ND.
Unidentified 70 91 59 108 5 6 2 5 7 10 23 11 N.D. 4 N.D. 1
Unextractable 30 22 71 53 72 45 35 27 3 2 8§ 3 N.D. 5 N.D. 3
Total 266 307 264 311 83 52 38 32 28 32 66 57 N.D. 11 N.D. 4

2 Not detected. M : male, F: female.

Table 4 “C-Concentrations in tissues after a single oral administration of (1R)-trans-[imidazolidinyl-5-**C]imiprothrin to rats
at 1 mg/kg (high dose).

14C-Concentration (ppb)

Tissue 0.5 hr 3hr 18 hr 72 hr
Male Female Male Female Male Female Male Female

Adrenal 262+116.6 4191+346.9 2514953  272+60.0 21+54 29+7.8 12+20 12434
Blood 375+89.8  447+399.0 401+46.4 3751756 1708  21+53 8+ 1.1 6£0.7
Blood cells 315+£72.6  382+347.7 346+41.7  317+73.0 13+09 17+43 9+0.6 7404
Plasma 427+106.0 5244776 4541408  429+84.7 20+1.5 24+64 T+1.2 5+0.9
Bone 159+447  195+175.1 165+29.2  154+31.2 14£27 18%3.6 10+£0.4 T+1.2
Bone marrow 313+61.6  368+319.9 325+319 296+61.9 2+25  28%+57 8+0.9 7+0.6
Brain 157+26.7 228+211.2 171+9.3 158+30.6 9+0.7 15+42 2+04 2+04
Fat 63+29.3 25942473 89+62.6 56+26.3 619 6+1.1 5+1.6 S+3.1
Heart 2671627  4041320.6 276+347  242+40.1 27+289 14442 6+0.9 5+1.2
Kidney 570+ 151.0 848+637.7 768+54.5  619+99.5 34+24  46+14.7 16£32 16x2.0
Liver 425+69.3  505+394.6 337+234  309+38.3 45+31.1 66+13.5 25407  23%4.1
Lung 269+71.1  3801286.6 259+20.3  261+17.0 15+1.5 18+33 8+2.1 7+1.3
Muscle 259+58.5 375+311.0 266+21.0 2554587 9+0.5 16+44 6+0.5 6+1.5
Pancreas 283+954  446+229.1 246+229 1824137 15407 21%6.6 74£2.0 715
Skin and hair 229+58.5  307+271.7 269+47.2  256+55.0 544204 1121356 16+28 45+128
Spleen 285+65.7 438+308.8 283+239 2354377 15+£1.3 19£5.1 9+1.5 8+1.8
Testis 161+36.8 — 271+5.1 — 11+1.2 - 5+£0.7 —
Ovary — 495+313.5 — 227+17.1 — 26+1.8 — 9+1.5
Uterus — 447+299.4 — 240+28.0 — 26+3.4 — 9£19

Data are expressed as the means+S.D. of three animals.

major metabolites in the low dose group given the cis-
isomer were PGH-OH, PGH, and HYD as in the group
given the trans-isomer. The concentration of PGH-OH
reached a maximum 3 hr after administration in both
males and in females (63 and 60 ppb, respectively). The

concentration of PGH reached a maximum 0.5 hr after
administration in both sexes (81 ppb) while that of HYD
reached a maximum 0.5 hr after administration in both
male and female rats (42 and 69 ppb, respectively).

The main metabolite for the high dose group given the
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Table 5 '*C-Concentrations in tissues after a single oral administration of (1R)-cis-[imidazolidinyl-5-**C]imiprothrin to rats at
1 mg/kg (low dose).

14C-Concentration (ppb)

Tissue 0.5 hr 3hr 18 hr 72 hr

Male Female Male Female Male Female Male Female
Adrenal 331+123.9 309+14.2 165+254  200+16.9 52+11.3 27+18.1 29+29  30+3.8
Blood 266+90.3 307+12.1 2644473  311+17.3 83+19.2 52+18.1 38+2.5 32+45
Blood cells 198+67.0 238+11.7 195+32.7  215+475 50+11.4 321106 31+2.1 26+33
Plasma 294+115.0 360+36.6 337+48.1  374+276 115+30.2  73+£27.2 43+2.1  36+52
Bone 102+432  116+11.2 120+26.6  127+15.7 53+10.7 35+11.3 33+49  30+39
Bone marrow 194+65.7 231+164 182+24.3 2294229 67+11.6 54+16.4 27430 29+47
Brain 87+329 105+4.6 91+17.8 112+15.9 8+1.8 7£1.5 4+0.6 525
Fat 34+10.2 64+22.5 33+7.6 44+22 141+3.0 9+45 10+0.5 9+1.6
Heart 2254450  255+8.1 144+264  202+284 29+6.1  20+6.6 18+1.1 17£23
Kidney 83711948 853+96.8 518+91.8  6411+36.8 90+17.2 64+21.0 47170 45+6.5
Liver 801+258.3 683+65.5 403+37.0 4841+80.8 195+53.5 143+39.8 70£30 73x124
Lung 254+89.3  265+9.7 162+239  172+62.8 46+84 37+115 26+44 25132
Muscle 175+67.1  225+9.6 135+21.4  192+439 2158  15+27 14+05 14+34
Pancreas 305+131.7 2454269 145+18.9  178+11.8 41+88  31%10.2 1834  17+2.7
Skin and hair 172+62.6  199+6.0 156+28.8  189+31.0 52+10.7 30+6.6 40+32 37176
Spleen 264+90.8  240+9.4 149+23.5 1841214 41+64 27174 2129 22423
Testis 104+42.6 — 1401+22.6 — 21£5.0 — 11+1.0 —
Ovary — 246+19.4 — 219+39.9 — 43+16.2 — 30+5.3
Uterus — 224+174 — 201+6.2 — 33+6.6 — 35+6.9

Data are expressed as the means+S.D. of three animals.

Table 6 C-Concentrations in tissues after a single oral administration of (1R)-trans-[imidazolidinyl-5-*C ]imiprothrin to rats
at 200 mg/kg (high dose).

14C-Concentration (ppm)

Tissue 1 hr 6 hr 24 hr 72 hr

Male Female Male Female Male Female Male Female
Adrenal 59+20.7 37+17.0 73+8.1 691226 23+251 9424 2+05 3+1.5
Blood 63+21.1 27+89 89+24.4 84+3.8 11+5.9 8+2.9 2+0.2 2+0.1
Blood cells 50+18.9 25+1.0 71+18.7 68+4.6 10+4.6 7420 3403 3+0.1
Plasma 71+26.3 37+3.0 103+28.4 95+2.3 13+7.4 8+3.5 1+0.3 1+0.1
Bone 27+9.3 16+6.5 38+10.8 38x75 T+2.7 4+1.7 2103 1+0.1
Bone marrow 50£19.3 33119 79+20.4 84+12.3 10+5.5 7+3.1 1+0.3 1£0.1
Brain 42+17.4 28+11.6 71+22.0 71+2.8 8+4.6 6+2.6 0£0.2 1+0.3
Fat 14+1.2 24+30.2 13+1.6 16+5.0 1+0.7 1+0.6 1+0.2 1+0.7
Heart 56+21.5 29+4.2 75+17.7 73£39 12+11.4 5126 1+0.2 2+1.0
Kidney 101423 54+9.2 114+233  107+£8.7 20+9.6  15£55 2+0.5 5422
Liver 734235 40+7.0 82+14.2 79+3.8 21112 12429 4+0.7 7£3.6
Lung 59+20.7 28+5.0 75+10.8 72+29 14+124  6+2.7 1+0.2 2+1.4
Muscle 54+18.4 37+17.0 771+21.2 76+ 1.4 8+5.2 6x2.8 1£0.1 1+1.1
Pancreas 81+36.6 66+79.0 58+11.1 74420.1 10+6.3 6+24 1+0.3 2+1.0
Skin and hair 43+17.6 29+11.5 71+14.4 60+0.6 15+£2.7  21£13.0 5+1.6 5+3.9
Spleen 6616.0 51+445 691137 72+8.8 11+6.1 61+2.5 1+0.4 2+1.0
Testis 45+18.0 — 82+22.5 — 10+5.7 — 11+0.1 —
Ovary — 49+34.1 - 73+3.0 — 7+3.1 — 3+14
Uterus — 44+22.1 — 74+7.0 — 7+3.0 — 3+24
Data are expressed as the means £ S.D. of three animals.

trans-isomer was PGH, the maximum concentration 3. *C-Concentrations in Tissues

occurring 6 hr after administration in both males and
females (61 and 54 ppm, respectively). The main
metabolite in the group treated with the cis-isomer was
also PGH, its concentration reaching a maximum 6 hr
after administration in both males and females (23 and
37 ppm, respectively).

14C-Concentrations in selected organ/tissue samples
are shown in Tables 4 to 7. For the low dose group
given the trans-isomer, the concentration reached a
maximum 0.5-3 hr after administration in all samples of
both sexes (Table 4). The concentrations decreased
rapidly in the tissues along with the decrease in blood
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Table 7 “C-Concentrations in tissues after a single oral administration of (1R)-cis-[imidazolidinyl-5-*C]imiprothrin to rats at
200 mg/kg (high dose).

14C-Concentration (ppm)

Tissue I hr 6 hr 24 hr 72 hr

Male Female Male Female Male Female Male Female
Adrenal 29+13.1 514240 60+9.5 60.2+28.0 11+1.2  10+23 5+1.3 2407
Blood 28+ 11.1 32+1.2 66+12.6 56.5+20.3 1619 11x3.1 7+1.3 4+0.8
Blood cells 20+8.5 22+14 5249.7 439+16.7 9+1.3 8+1.5 6+0.5 4+0.6
Plasma 33+134 38+2.6 80+153 66.8+24.2 21422 13442 7+1.6 4+0.9
Bone 12+6.3 12+£0.7 31£5.8 20.1£9.0 10+£0.2 5+1.4 713 3+0.7
Bone marrow 22+10.0 25+1.4 58+11.3 49.6+18.5 13£09 10+29 5£1.2 3+1.1
Brain 17£10.3 28+4.7 48+109 46.1+19.0 3£1.0 5+14 1£0.2 0+0.0
Fat 5+1.6 50+66.0 11+0.7 27.0£30.8 3+07 2+0.6 2+0.6 0+0.2
Heart 26+74 50+9.0 55+16.7 522+19.3 7+1.0 T+22 3109 1£0.3
Kidney 77+46.6 66+13.2 108+10.3 90.2+31.8 21+34  194£7.0 T£1.5 3+0.6
Liver 69+18.6 95+27.3 90+22.3 83.3+4l1.1 37+36 2180 1429 4+1.6
Lung 27+5.8 48+34.6 63+219 63.7+19.4 1014 8+24 S£1.1 1£0.6
Muscle 21+94 26+6.5 55+8.0 492+18.1 6+1.0 617 3+£03 1+£0.2
Pancreas 35+19.9 43+23.5 51+99 114248938 10+1.9 8+29 4+09 1+£04
Skin and hair 21+8.6 23+1.9 47+9.7 46.2+16.1 14+2.1 2737 10£2.2 9+19
Spleen 28+13.9 30+11.5 54+10.2  69.5+40.0 9+1.1 7+23 4+10 1£04
Testis 15+6.2 — 56+11.2 — 5+1.1 2+04 —
Ovary — 40+15.6 — 540115 — 9+2.8 — 2+0.6
Uterus — 39+14.8 — 56.1+22.0 — 8+2.8 — 2+0.5

Data are expressed as the means+S.D. of three animals.

levels. The concentrations at 72 hr were 45 ppb or less
in all samples. For the low dose group given the cis-
isomer, the concentration also reached a maximum 0.5-3
hr after administration in all samples of both sexes
(Table 5). The concentrations in both males and
females decreased more gradually as compared with the
trans-isomer case, but values 72 hr after administration
were less than 73 ppb in all samples.

For the high dose group given the trans-isomer, the
maximum concentration occurred 1-6 hr after adminis-
tration in all samples of both sexes (Table 6). The
concentration decreased along with the decrease in the
blood levels. The concentrations 72 hr after administra-
tion were 7 ppm or less in all samples. For the high
dose group treated with the cis-isomer, the concentration
reached a maximum 1-6 hr after administration in all
tissues in both sexes (Table 7). The concentration then
decreased with that in the blood, values at 72 hr being
less than 14 ppm in all samples.

DISCUSSION

In our previous rat metabolism study of imiprothrin,?
radiocarbon was almost completely eliminated from
male and female rats given a single oral dose of (1R)-
trans- or (1R)-cis-[imidazolidinyl-5-1*C ]imiprothrin at
1 or 200 mg/kg within 7 days. In addition, *C-tissue
residues on the 7th day after administration were gener-
ally low in all treated rats. The main excretion route
was urine, and more than 89 and 83% of dosed radiocar-
bon was excreted into urine from the frans- and cis-

isomers, respectively. Moreover, parent compounds
were observed only in the feces, and the amounts were
very low (less than 2.3% of dose), suggesting that almost
all of the dosed compounds was absorbed, although no
bile excretion study was conducted. In the present
study, *C-blood levels become rapidly elevated in rats
treated with the trans- and cis-isomers, indicating rapid
and complete absorption of imiprothrin.

The time-courses of the *C-blood levels were similar
for males and females for each dose while *C-blood
levels of males were slightly higher than those of females
24-144 hr after dosing of the cis-isomer, showing no
marked sex-related differences in absorption of imiproth-
rin isomers. However, *C-blood levels with the cis-
isomer decreased more gradually than with the #rans-
isomer in line with the previous studies of other pyreth-
roids such as tetramethrin,® cyphenothrin” and
phenothrin.” In our previous metabolism study,? uri-
nary excretion of the frans-isomer was slightly higher
than that of the cis-isomer, and the amounts of urinary
ester type cleaved metabolites (PGH-OH, HYD and
PGH) for the trans-isomer was larger than those for the
cis-isomer. In addition, ester metabolites (o-trans-
carboxylic acid-type metabolites) clearly appeared in the
urine of rats treated with the cis-isomer. These results
may be mainly due to a difference in esterase hydrolysis
activity between trans- and cis-isomers, which is well-
known to occur with many pyrethroids.> ~'V In the
present study, the major imiprothrin metabolites in blood
were ester cleavaged type metabolites, and therefore, we
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conclude that the cis-isomer is metabolized slowly and
retained longer than the trans-isomer.

In the blood metabolite analysis, no parent com-
pounds were detected at any time point in either treat-
ment group, indicating rapid biotransformation of imi-
prothrin isomers. For the low dose groups, levels of
PGH, PGH-OH and HYD were all appreciable in the
blood whereas the main metabolite in blood after high
dose administration was PGH. The results are consis-
tent with the remarkable increases in the proportions of
PGH in the urine of rats treated with the high dose of
both isomers in the previous study.?

14C-Concentrations in selected organ/tissue samples
reached maxima 0.5-3 and 1-6 hr after administration in
the low and high dose groups, respectively. The concen-
trations then decreased along with the observed decrease
in the *C-levels in the blood, suggesting that imiprothrin
or its metabolite(s) are easily distributed to many tissues.
The fact that concentrations in tissues of rats treated with
the cis-isomer were higher at 72 hr than those in the
respective tissues of rats treated with the frans-isomer,
indicate a more gradual decrease in line with the cis-
isomer “C-blood levels.

In conclusion, the findings in the present study suggest
that both imiprothrin isomers are readily absorbed,
metabolized and rapidly distributed and excreted from
rats.
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