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   The absorption  and  distribution of  imiprothrin ([2, 5-dioxo-3-(2-propynyl)-1 -imidazolidinyl] methyl

(IR)-cis, trans-chrysanthemate)  were  studied  by dosing (IR)-trans- or (IR)-cis-[imidazolidinyl-5-
i`C]-imipiothrin

 orally  to male  and  female rats at 1 (low dose) and  200mg/kg  (high dose), i`C-

Concentrations in blood reached  maxima  within  5 hr after  dosing thc trans-isomer and  decreased rapidly

thereafter. In the rats  treated with  the cis-isomer, thc concentrations  in blood reached  a  lower peak
within  9hr  after  administration  and  decreused more  gradually as  compared  with  the rats given the
trans-isomer. i`C-Concentrations

 in tissues decreased along  with  the decreases in the i`C-blood  levels in
all  treatment  groups, these in each  tissue 72 hr after administration  ofthe  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-djoxo-imidazolidine
(hydantoin, HYD)  in the low dose groups, whereus  PGH  was  mainly  detected in the high dose groups fbr
both trans- 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-4056E S-413Il, [2,5-dioxo-3-(2-
propynyl)-1-imidazolidinyl]methyl (IR)-cisltrans-
chrysanthemate],  a pyrethroid insecticide with  strong

knockdown  activity, comprises  two  geometrical isomers

[(IR)-cis- and  (IR)-trans] in the ratio of  1:4.i)
Biotransformation and  excretion of  imiprothrin have
been studied  in rats treated orally  with  the trans- and

cis-isomers  at  I and  200 mg/kg,2)  and  both compounds
were  found to be almost  completely  eliminated  from the
body within  7 days. The major  biotransformation reac-

tions ofimiprothrin  in rats are  r) cleavage  of  the ester

linkage, 2) cleavage  of  the imido methylene  linkage, 3)
hydroxylation of  the  imidazolidine ring,  4) dealkylation
ofthe  2-propynyl group and  5) oxidation  at the o-trans-

rnethyl  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-

er(IR)-cis-[imidazolidinyl-5-i`C]imiprothrin.

        MATERIALS  AND  METHODS

1. Chemicals

  Unlabeled (1R)-trans-imiprothrin (96.9% purity) and

(IR)-eis-imiprothrin (94,9% purity), (IR)-trans-
[imidazoiidinyl-5-i`C]imiprothrin (1.95GBq/mmol)
and  (tR)-cis-[imidazolidinyl-5-i`C]imiprothrin (1.95
GBq/mmol)  {Fig, 1) were  synthesized  in our  laboratory.
The labeled preparations were  purified as previously
described.2) The radiochemical purity of  the com-

pounds was  established  to be >97%.

 
i`C-Labeled

 standards  (PGH: 2,4-dioxo-1-(2-

propyny])-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  (IR)-cis-
[imidazolidinyl-5-i`C]imiprothrin.2)

2. 71hin-tayer Chromatqgraphy (Tl[LC)
 TLC  analysis  was  conducted  similarly  as described

previously by Saito et at,3) Pre-coated Silica gel 60 F2s4
chromatoplates  (Art, 5715, 20x20cm, O.25mm layer-
thickness, E. Merck, Germany) were  used  fbr purification
of  

i`C-labeled
 compounds,  determination of  their radio-
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Fig. 1 Chemical structures  of  
i4C-]abeled

 (1R)-trans- and  (IR)-cis-imiprothrin, and  their metabolites.

chemical purity and  analysis  of  metabolites  in blood.

The fbllowing solvent  systems  were  used  in the present
study:  (A) n-butanol/acetic  acid!water  (6/1/1, v/v);

(B) ethyl  acetatc/ethanollwater  (7/211, v/v)  ; and  (C)
benzene!ethyl acetate  (411, v/v).  Radioactive

metabolites  on  TLC  plares 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, T)'eatment of Animals and  Sample CollectiOn

  SD male  and  female rats (male 225-259 g, female 164--
196g) were  purchased from Charles River Japan Inc.

(Kanagawa, Japan) at 6 weeks  of age and  acclimatized

for 1 week  befbre use. Animals  were  given pellet diet

(CRF-1, Oriental Yeast Co,, Ltd,, Tokyo, Japan) and

water  ad  libitum throughtout the study.

  For dete[mination of  
i`C-levels

 in blood, groups of  five

maies  und  five females were  given a  single  oral  dose of

(1R)-trans- or (1R)-cis-[imidazolidinyl-5-i4C]imiproth-
rin  at  1 (low dose) or 200 mg/kg  (high dose). Corn oil
was  used  as  the  vehicle  and  given at 5mVkg.  Blood
samples  were  collected  with  a  capillary  from the retro
orbital  plexus under  anesthesia  with  diethyl ether  1, 3, 5,

7, 9, i2, 24, 48, 72 and  144 hr (only animals  in the high

dose group  at 144hr) after adrninistratiQn,  and  being
immediately placed into heparinized tubes.

  For the examination  of  
i`C-tissue

 distribution, groups
of  three males  and  three females were  given a single  oral

dose of  (1R)-trans- or  (IR)-cis-[imidazolidinyl-5-i`C]-
imiprothrin at 1 (low dose) or  200 mglkg  (high dose) as

described above,  The animals  were  then sacrificed  by

collection  of  blood from the abdominal  aorta  under

anesthesia  with  diethyl ether  O.S, 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)

or  fourteen (male) organsltissues  except  gastrointestinal
tracts were  immediately removed  fbr 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-CarbO 2500TR  Liquid Scintillation

Counter (Packard, U.S.A.) using  Emulsifier Scintillator
299'M (Packard) as  the  scintillator. Samples of  whole

blood, bieod cells,  plasma, organs/tissues  and  unex-

tractable blood residues  were  combusted  with  a

Tri-Carbcu 307 Sample Oxidizer (Packard) or  a  Tri-

CarbO 306 Sample Oxidizer (Packard) fo11owed by
LSC. Carbo-sorb@ C02  and  Permafluor@ E (Packard)
were  used  as the '`C02

 absorbent  and  the scintillator,

respectively,

5, Analysis of Metabolites in Blood

  For the i`C-tissue
 distribution study,  blood was

extracted  three times with  five-fbld volumes  of  methanol

containing  O,Ol% of  unlabeled  imiprothrin (cis/trans =

1:4). The extracts  were  concentrated  in vacuo,  andthe

metabolites in the extracts  were  identified by TLC  co-

chromatography  under  solvent  systerns  A, B and  C using

]`C-labeled
 standards  according  to the previously de-

scribed  method.2･5)  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.3}

NII-Electronic  
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                  RESULTS

1. i`C-Concentration
 in Blood

  
i`C-Concentrations

 in blood in male  und  female rats
treated with  single oral  administrations  of  

i`C-labeled

(IR)-trans- and  (lR)-cis-isomers at 1 mg/kg  (low dose)
or  200 mg/kg  (high dose) are  shown  in Fig, 2. The
maximum  time  (71,,., hr), maximum  concentration

(q,., ppm)  and  the biological halfllives (71,,, hr) from
12 to 24 hr are shown  in Table 1.

  For the low dose group given the trans-isomer, the
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Fig. 2 i`C-Blood
 leyels aftcr a  single ora] administra-

tion  of  
i`C-labeled

 (1R)-trans- or  (1R}-eis-imiprothrin
to male  (O) or  female (A) rats at 1 Clow dose) or  200
mg!kg  (high dose).

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

maximum  concentration  occurred  at 3 hr in males  and

females (O.43 and  O,47 ppm, respectively),  declined grad-
ually  to 9 hr after administration,  and  then rapidly  there-

after. The biological halfilives from l2 to 24hr 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  S and  9 hr
after  administration  in males  and  l and  7 hr after admin-
istration in females (the maxima  of  O.29 ppm  in males
and  O.30ppm  in females) and  then  decreased. The
biological halfllives from 12 to 24 hr after administration
were  about  li,8 and  9.1 hr in males  and  females, respec-
rively,

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

peak 
r`C

£ oncentration  in blood oocurred  at 5hr (123
ppm  in males  and  110ppm in females) and  high levels
were  then maintained  until I2hr after administration                                            ,

fo11owed by rapid  decrease. The biological halfllives
calculated  from values  between 12 and  24 hr were  about

6.S and  6.7hr in males  and  females, respectively.  For
the high dose group treated with  the cis-isomer,  the

concentration  reached  a peak 9hr after administTation

(82ppm in males  and  89ppm  in females) and  then

decreased relatively gradually, Thebiological halfilives
calculated  from the values  between 12 and  24hr  after

administration  were  about  8.1 and  7.2 hr in males  and

females, respectively.

2, Metabofites in Blood

  The concentrations  of  the metaboLites  in blood fbr
trans- and  cis-isomers  are  shown  in Tables 2 and  3,
respectively.  The parent compound  was  not  Qbserved  in
any  treatment group. The major  metabolites  in the low
dose group given the trans-isomer were  PGH-OH,  PGH
and  HYD.  The maximum  concentration  of  PGH-OH
was  fbund at 3 hr in males  and  O,5 hr in females (147 and
137 ppb, respectively).  The concentration  of  PGH  rea-

ched  a miximum  O,5hr after administration  in both
males  and  in females (175 and  199ppb, respectively).

The concentration  of  HYD  reached  a maximum  3 hr
after administration  in males  and  O.5 or  3 hr after admin-
istration in females (49 and  39ppb, respectively).  The

Table 1 Maximum  times (71,,.), maximum  cocentrations  (q.,.> and  biological halfilives {71,,) of  
`"C

 in blood ai'ter
single oral administrations of(1R)-trans-  or  (IR)-cis-[irnidazol{dinyl-5-i"C]imiprothrin to rats at  l (low dose) and  200
mg!kg  (high dose).

T;..., hr (q... ppm) 71n, hr Cl2'24 hr)
Dose 7)ans cis T7ans cis

M F M F M F M F

Low

High

3 (O,43)

S {123)

3 (O,47)

5 (110)

5 {O.29)9
 (O,2g)n)
7 (82)9
 (82)

]79(O.30)(O.29)a)(89)6.4

6.5

6,4

6.7

11.8

8.l

9.1

72

a)
 Two  peaks were  observed,

M:  male,  F: female.
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Table　2　Cencentrations　of 　metabolites 　in　biood　after　single　oral　administrations 　of （1R）−trans−［imidazolidinyl−5−14C ］−

imiprothrin　to　rats　at　 1 （10w　dose）and　200　mg ／kg 〔high　dose）．

Low 　dose（ppb） High　dose（ppm ）

Metabolite 0．5hr 3hr 18　hr 72hr lhr6hr24hr 72hr

M 　 　FM 　 　F M FMFM 　 F 　　M 　 F　 M 　　FMF

PGH −OHPGHHYDUnidentified

UnextraClable

78　 B7175

　 19948

　 3962
　 5910

　 14

14799499016132　　ND ．a〕　 7

113　　 N 、D．　　 4
39　　 N ，D．　 N ．D ．
82　 　 　 8　 　　 9

　9　　　 9　　　 1

N ．D ，　 N ．D ．
N ，D ，　 N ．D ．
ND ．　 ND ．
　4　 　 4

　4　　 2

2
／
0271

30414

，
1

　

4
　

1

21

つ

J93

4U

　

l

64T29

つ
」

　

5
　

　

1

DDD11NNNOOO　

　

n

12

　

’

　

　

　

32

　

　

N

13142

Total 375　　447　　　401　　37517218663 　 27　　89　84　　11　　 822
a 〕 Not　detected，　 M ； male ，　F ；female，

Table　3　ConcentratLons　of 　metabolites 　in　blood　after　single 　oral 　adrninistrations 　of （1尺）−ciS−［imidazolidinyl−5−
1“C ］imiprothrin

to　rats　at　l （low　dose）and 　200　mg ！kg （high　dose），

Low 　dQse〔ppb） High　dose（ppm ）

Metabolite 0．5hr 3hr 18hr 72hr lhr6hr 24　hr 72hr

M 　 　FM 　 　FMFM F M 　 F　 　M 　 FMFM F

PGH −OHPGHHYDUnidentified

Unextractable

42　 4381

　 8142

　 6970
　 9130

　 22

3570

／
i

6425760　　 3　 　 2

41　 　 3　 N ．D ，
49　 N ，D ．　 N ．D，
108　 　 5　　 6
53　　 72　 　45

　 0

　 1ND

，
　 235

N ．D ．a ｝

ND ．
N ．D ，
　 527

2　 1　 　 7

14　17　 23
2　 2　 　 5

7　 10　 23

3　 2　 　 8

2　 ND 、　 　 1

37　 N．D ．　 2
2　 N ，D ．　 ND ．
11　 ND ．　 4

3　 N．D ．　 5

N ．D ．　　 O
ND ．　 　 O

N ．D ．　 N 、D ，
N ．D ，　 　 l

N．D ，　　 3

TOtal 266　　307　　 264　　3118352383228 　32　 66　57　 N ．D，　 llND ， 4

u 〕 Not　detected．　 M ： male 、　F ：female．

Table　4　14C −Concentrations　in　tissues　after　a　single 　oral 　administration 　of （IR）−trans ・［imidazolidinyl−5−
14C

］imiprothrin　to　rats

at　 1　mg ！kg （high　dose）．
i4C −Concentration（PPb）

Tissue 0．5hr 3hr 18hr 72hr

Male Female Male Female MaleFemale MaleFemale

AdrenalBloodBlood

　cells

PlasmaBoneBone

　 marrow

BrainFatHeartKidneyLiverLungMusclePancreasSkin

　 and 　hair

SpleenTestisOvaryUterUS

262± 116．6
375±89．8
315±フ2．6
427±106．0
159：ヒ44．7
313±61．6
157±26．763

±29．3
267±62．7
570± 151．0
425±69，3
269±7Ll

259± 58．5
293±95，4
229± 58．5
285± 65、7
161：：36、8

419± 346，9
447± 399．0
382± 347．7
524士477、6
195± 175．1
368± 319．9
229± 21L2

259± 247．3
404± 320．6
848± 637．7
505± 394．6
380± 286．6
375± 3且1．0
446± 229，1
307± 271．7
438± 308．8

495± 313．5
447± 299．4

251± 95．3
401± 46．4
346± 41．7
454± 40．8
165± 29．2
325± 31，9171

± 9．389
± 62．6

276±34．7
768±54．5
337±23．4
259±20．3
266＝ 21．0
246± 22，9
269±47，2
283±23．9
271± 5，1

272：ヒ60．0
375± 75，6
317± 73．0
429± 84．7
154± 31．2
296± 61．9158

± 30，656r26
．3

242± 40．星
619± 99、5
309± 38．3
261：ヒ17．0
255±58．7
182± 13．7
256±55．0
235±37．7

227±17，1
240±28．0

21±5．417
士O．813
±0．920
土 1．5

【4±2．722
±259

±O．76
± L927

±28934

±2．445
± 31．115

± 1．59
±0．515
±0．754

：ヒ20．415
± 1，311
± 1，2

29±7，821
± 5．317

±4．324
± 6．418
± 3、628
± 5．715
± 4．2

　6± 1，114
± 4246

± 14．766
± 13518

± 3．316
± 4．421
土 6．6

［12± 35．619
± 5」

26± 1．826
± 3．4

12±2，0　　　12± 3．4
8± L 星　　　6±0，7
9：ヒ0．6　　　7±0．4
7± 1，2　　　5±0．9
10±0．4　　　7土1．2
8± α9　　　7±0，6
2± 0．4　　　2±0．4
5± 畳．6　　　5±3，藍
6± 0．9　　　 5± 12

且6± 3．2　　 16± 2，0
25± 0．7　　　23± 4．1
8± 2」　　　7± 1．3
6± 05　　　6± 1．5
7± 2．0　　　　7± 且．5
16± 2，8　　　45± 12．8
9± 1．5　　　　8± L8

5±0．7　 　
−

　 − 　　　　9± 1．5

　　　　　　9± 1．9

Data　ure　expresged　as　the　means ± S．D ．　of 　three　animals ．

m 勾or　metabolites 　in　the　low　dose　group　given　the　d∫−

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　a費er　 administration 　 in　 both
males 　and 　in色males （63　and 　60　ppb，　respectively ），　 The

concentration 　of 　PGH 　 reached 　 a　maximum 　O5 　hr　a仕er

administration 　in　both　sexes （81　ppb）while 　that 　of 　HYD

reached 　a 　maximum 　O5 　hr　a食er　administration 　in　both
male 　and 丘｝male 　rats （42　and 　69　ppb，　respectively ），

　The　main 　metabolite 　fbr　the　high　dose　group　given　the

N 工工
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Table　5　
14C ・Concentrations　in　tissues　a瓩er　a　single 　oral 　administration 　of （IR）−c誌一［imidazolidinyl−5−

14C
］imiprothrin　［o　rats　at

lmg ／kg（10w　dose）．
L4C −Concentration（ppb ）

Tissue O．5　hr 3hr 18hr 72hr

Male Female Male Female MaleFema ］e MaleFemale

AdrenalBloodBlood

　cells

PlasmaBoneBone

　marrow

BrainFatHeartKidneyLiverLungMusclePancreasSkin

　and 　hair

SpleenTestisOvaryUterUS

331± 123．9　　309± 14．2
266±90、3　　　307± 12．1
198±67．0　　238± 11．7
294± ll5，0　　360±36．6
102±432 　　　116±11．2
194±65．7　　　231± 】6．4
87士 32．9　　　105± 4．6
34± 10．2　　　　64±22．5
225± 45．0　　　255± 8，1
837± 194，8　　853±96．8
801± 258．3　　683± 655
254189．3　　　265± 9．7
175± 67，1　　　225± 9，6
305± 131．7　　245±：26．9
172±62．6　　　199± 6．0
264±90．8　　　240± 9．4
104±42．6246

± 19．4
224± 17．4

165±25．4
264±47、3
19S 士32．7
337± 48．1
120±26，6
182± 24．39

】± 17．833

±7．6144
± 26．4

518±91．8
403± 37．O
l62±23．9
135± 21．4
145＝ 18，9
156±28．8
［49±23，5
140±22．6

200± 16．9
311± 17．3
215±47，5
374±27．6
藍27±15．7
229±22、9
112 ± 15．944

＝ 2．2202
±28．4

64置±：36．8
484±80，8
172±62．8
亅92±43．9
178± 11．8
189±31．0
184±2L4

219±39．9
201±6．2

52士 1L3 　　27± 18，1
83± 19，2　　52± 1＆1

50± ll．4　　32± 10．6
115± 30，2　　73±272
53± 10．7　　35± 11、3
67± 11．6　　54± 16．4

　 8± 1．8　　　　7± 1．5
14± 3．0　　　9±4．5
29± 6．1　　　20± 6．6
90± 17．2　　64± 21．0
195± 53．5　143：ヒ39．8
46± 8，4　　　37± 正1．5
2且± 5．8　　 15± 2．7
41± 8．8　　31± 102

52± 10．7　　30± 6．6
4藍± 6．4　　　27± 7、4
21± 5．043

± 16．233
± 6．6

29±2，9　　　30± 3．8
38±25　　　32± 4．5
31±2．1　　　26± 3．3
43±2」　　　36± 5．2
33±4．9　　　30±3．9
27±3．0　　　29± 4，7
4±0．6　　　 5± 25
10士O．S　　　9± L6
18± 1．1　　 17± 2，3
47±7．0　　　45± 6．5
70：ヒ3，0　　　73：ヒ12．4
26±4．4　　　25ゴ： 3．2
14＝ 0、5　　14± 3．4
18：亡3．4　　　i7± 2，7
40±32　　　37±7，6
Zl±2．9　　　22±2．3
11± 1，030

± 5，335
±6．9

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

Table　6　
14C −Concentrations　in　tissues　after　a　single 　oral 　administration 　or （旦R）−trans−［imidazQlidjnyl−5・

1
℃ ］imiprothrin　to　rats

at　200　mg ／kg （high　dose）、
1
℃ ・Concentration（PPm ）

Tissue 1hr 6hr 24　hr 72hr

Male Femaie Male Female MaleFemale MaleFemale

AdrenalBloodBlood

　ce盈ls

PlasmaBoneBone

　 marrow

BrainFatHeartKldneyLiverLungMusclePancreasSkin

　and 　hair
SpEeenTestisOvaryUterUS

59±20．763
±2Ll50

± 18．971

士 26．327
±9．350
± 19，342
± 17．414
± 1256

±2正．5
】Ol±42，373

± 23．559
±20．754
土 18．481
± 36．643

± 17．666
± 6．045
± 18．0

37± 17．027
±8．925
± LO37

±3．Ol6
± 6，533
： 11．929
＝ ll．624
＝ 30229

±4．254
± 9．240
±7．028
±5．037
± t7．066
±79．029
± 11．551
± 44．5

49± 34．r44
± 22．1

73± 8．189
± 24．471
± 18．7

103：ヒ28．438
± 10．879
± 20、471
± 22．0

且3± L675

± 17．7
1量4＝ 23．382

＝ 14275

＝ 10．877
± 2【．258
± II，171
± 14．469
± 星3．782
土22．5

69± 22．684
± 3．868
± 4、695
± 2，338
土 7．584
± 12，371
±2．816
± 5．073
± 3．9107
± 8．779
± 3，872
±2976
± 1474

±20」
60±0．672

±8．8

73±3．074
±7，0

23±25．1　　 9± 2．4
11±5．9　　　8：ヒ2．9
星0± 4．6　　　 7± 2，0
13± 7．4　　　8土 3．5
7± 2．7　　　　4土 1．7
10± 55 　　　7± 3．1
8± 4．6　　　　6±2．6
1±O．7　　　1±0．6
12± ll．4　　　5±2．6
20± 9，6　　　15± 5．5
21± ］1．2　　12±2．9
且4± 12．4　　 6±2．7
8± 5．2　　　6 ＝ 2．8
10±6．3　　　6±2．4
15±2．7　　　21± 13．O
l1±6、1　　　6±2．5
10± 5．77

± 3，17
±3、0

2±0．52
±O．23
±0．31
土0．32
土0．31

±0、30
±021
±0．2

】＝ 022

±0．54

±0．71
±O．21
±0．11

±O．35
± 1．61
±0、41
± 0，1

3± 1．52
± 0，13
± 0．ll
± 0．11
± 0．11

± 0．ll
± 0．31
± 0．72
± LO5

± 2．27

±3．62
± 1．41
± 1．12

±1．05
± 3．92
±1．0

3± 1．43
±2．4

Data　are 　expressed 　as　the　means ± SD ．　of 　three　animals ．

trans−isomer　 was 　 PGH
，
　 the　 maximum 　 concentration

occurring 　6　hr　after 　administration 　in　both　 males 　and

females　（61　and 　54　ppm ，　 rcspectively ），　 The　main

metabolite 　in　the　group　treated　with 　the　cis−isomer　was
also　PGH ，　its　concentration 　reaching 　a　maximum 　6　hr
a食er　administration 　in　both　males 　and 　females（23　and
37PPm ，　respectively ）．

3．　 14C −Concentrations’〃 Tissues

　
L4GConcentrations

　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 　O．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　艮 C・Concentrations　in　tissues鹸 er　a　single　oral 　administration 　of （lR）−ciS−［Lmidazolidiny1−5−
14C

］imiprothrin　to　rats　aI

200mg〆kg （high　dose），
1’IC −Concentration（PPm ）

Tissue lhr 6hr 24hr 72hr

Male Female Male Female MaleFemale MaleFemale

AdrenalBloodBlood

　cells

PlasmaBoneBone

　mar 「ow

BruinFalHeartKidneyLiverLungMusclePancreasSkin

　 and 　hair

SpleenTestisOvaryUterUS

29± 13．128
± ll．120
± 8，533
± 13．412

士6，322
± 10，017
± 10．35
± 1．626
± 7．477
± 46．669
＝ 18、627
エ 5，821
± 9，435
± 19．921
± 8，628
± 13．9t5
±6，2

51± 24．03Z
土 L222

± 1．438
± 2．612
± O，725
± 1．428

士4，750
± 66．050
± 9．066
± 13．295
± 27．348
± 34．626
± 6．543
± 23．523
± 1．930
士 11．5

40± 15，639
± 14．8

60± 9．566
± 12．652
± 9．780
± rs，33i
士5．858

± 11．348
± 10．911
±0．755

＝ 16．7
108± 10．390

±22．363

±21．955
± 8．051
±9，947
±9．754
± 10，256
士 112

60．2 ：ヒ28．0
565：ヒ20．3
43．9：ヒ16．7
66．8±242
20．1±9．049
．6±185

46，1± 19．0
27，0±30．8
52．2±19．3
90．2±3】．8
83．3±41．1
63．7±19．4
49．2± 18．1
114．2±89，8
46、2± 16．1
69．5±40．0

54．0± 11．5
56」± 22．0

il± 1．216
±1．99
± 1．321
±2．210
±0．2t3
＝ 0．93
± 1．03

± 0，77
± 1．021
± 3，437

±3，610
± 1．46

± 1．OlO
± 1．914
± 2．19

± 1．15
± 1．1

10± 2．311

±3．18
± 1．513
± 4，25
± ！．410
± 2．95
± 1．42
± 0．67
± 2．219
± 7、021
± 8．08
± 2．46
± 1．78
±2．927

±3．77

±2．3

9±2．88

±2．8

5± L37

± L36

± 0．57

±1．67
± 1．35
」：】．21
± 0．22
±0．63
±0．97
± L514

±2．95
士 1．13
±0，34
±0，910

± 2．24
± 1，02
± 0．4

2± 0，74
±0，84

土0，64
±0，93
±0、73
±1．10
±O．00
± 0．21
±0，33
士 0．64
± 1．61
± 0．6

【± 0．21
± 0．49
± 1．91
± O．4

2± 0．62
土 0，5

Data　are　expressed 　as　the　means ± S．D ．　of 　thr  animals 、

1evels，　The　concentrations 　at　72　hr　were 　45　ppb　or　less
in　all　samples ．　For　the　low　dose　group 　given　the　cis−

isomcr，　the　concentration 　also　reached 　a　maximum 　O．5−3

hr　 a 仕er　 administration 　 in　 all　 samples 　 of 　both　 sexes

（Table　5）．　The　concentrations 　 in　both　males 　 and

females　decreased　morc 　gradually　as　compared 　with 　the

trans −isomer　case ，　but　values 　72　hr　after　administration

were 　less　than　73ppb 　in　all　samples ．

　　For　the　high　dose　group　given　the　trans −isomer，　the

maximum 　concentration 　occurred 　 l−6　hr　after　 adminis −

tration 　in　 all　 samples 　of　both　 sexes （Table　6）．　The
concentration 　decreased　 abng 　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 　 l−6　hr　a仕er　administration 　in　 all

tissues　in　both　sexes 〔Table　7）．　The　concentration 　then

decreased　wit．h　that　in　the　blood，　values 　at　72　hr　being

less　than　I4ppm 　in　all　samples ．

DISCUSSION

　　In　our 　previous　rat　metabolism 　study 　of　imiprothrin，
2〕

radiocarbon 　 was 　 almost 　 completely 　 eliminatcd 　 from
male 　and 　female　rats 　given　a　single　ora ｝dose　of （IR）−

trans− or （1ノ〜）−cな一［imidazolidiny1−5−
14C

］imiprothrin　at

lor　200　mg ／kg　within 　7　days．　In　addition
，

且4C −tissue

residues 　on 　the　7th　day　after　administration 　were 　gener−

ally 　low　in　 aH 　treated　rats．　The　main 　excretion 　route

was 　urine ，　and 　more 　than　89　and 　83％ ofdosed 　radiocar −

bon　was 　 excreted 　 into　 urine 　from　 the　 trans− and 　 cis一

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 ，

14C −blood　levels　become　rapidly 　elevated 　in　rats
treated　with 由e　trans − and 　cis−isomers，　indicating　rapid

and 　complete 　absorption 　of　imiprothrin．

　　The 　tlme −courses 　of 　the 且4Gblood
　levels　were 　similar

f｛）rmales 　 and 　fヒmales 　f（〕r　each 　dose　while 　
14C −blood

levels　of　males 　wcre 　slightly 　higher　than　those　of 　females
24−144hr　 after　dosing　 of 　the　 cな・isomer

，
　 showing 　 no

marked 　sex −related 　di仔eτences 　in　absorption 　ofimiproth −

rin 　isomers．　However，且4C −blood　levels　with 　the　cな一

isomer　 decreased　 more 　gradually　than　 with 　the 　 trans−

isomer　in　line　with 　the　previous　studies　of　other 　pyreth−

roids 　such 　as 　tetramethrin
，

6｝ cyphenothrin7 ｝
　and

phenothrin，η　In　our 　previous　metabolism 　study ，

2 ）uri・

na τy　excretion 　of　the　trans−isomer　was 　slightly　higher

than　tha正 of　the　cis−isomer，　and 　the　amounts 　of 　urinary

ester　 type　cleaved 　metabolites （PGH −OH ，　 HYD 　 and

PGH ）fbr　the　trans−isomer　was 　larger　than　thosc　fbr　the
cis−isomer．　In　addition

，
　 ester　 metabolites （ω

一trans−

carboxylic 　add −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．
517 − 11 ｝ In　the

present　study ，　the　major 　imiprothrin　metabolites 　in　blood

were 　ester　cleavaged 　type 　metabolites
，
　and 　thereft）re

，
　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　Iow　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 ．2）

　
14GConcentrations

　in　selected 　organ ／tissue　samples

reached 　maxima 　O．5−3　and 　l−6　hr　after 　administration 　in
the　low　and 　high　dose　groups，　respectively ．　The　concen ・

trations　then　decreased　along 　with 　the　observed 　decrease
in　the　14C −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　wlth 　the　trans−lsomer ，

indicate　a　more 　gradual　decrease　in　line　with 　the　cis−

isomer　 l4C −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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要 約

　イミプロ ス 1丿ン異性体の ラ ッ トに おけ る代謝 ：吸収

　と分布

　　　　　　　　　　 斎藤幸
一

， 金子秀雄，冨 ヶ 原祥隆

　　　　　　　　　　　　　　　　 中塚　巌，山田宏彦

　新規 ピ レ ス ロ イ ド系殺虫剤イ ミプ ロ ス ］1ン ［2，5−dioxo・

3・（2・propynyl）−1−imidazolidinyl］methyl （IR）−ciS，　trans−chry −

santhemate の trans お よ び cis 体の ア ル コ
ー

ル 側
L4C

標 識

体 を雌雄 ラ ッ トに 1お よび 200mg ／kg の 割合 で 1 回経 口

投与した，血 中の
14C

濃度は trans体投与群 で，投与後5 時

間以内，cis体投与群で は投与後 9時間以内に最高値に達

し，その 後，減少 した．trans 体投与群は cis体投与群に 比

べ 最高値は高値を示 したが ， その 減少は速や か であっ た．

組織中の
1
℃ 濃度は 血 中

1
℃ 濃度 の 推移 とともに減少 し

た．投与後 72時間目の 各組織 中の
14C

濃度は，　eis体投与群

は trans体投与群 に 比 べ 高値を示 した，血 液中の 代謝物分

析 の 結果，低用量群 で は お もに ，
1）エ ス テ ル 結合 の 開裂，

2）イミドメチ レ ン 結合の開裂，
3）イ ミダゾ リジ ン 環の 水

酸化，4＞2一プ ロ ピ ニ ル 基の 脱離 を認め た が，高用量群で は

エ ス テル 結合の開裂が 主反応で あ っ た．イ ミプ ロ ス リン の

ラ ッ トに お け る吸収，分布 に は顕著な性差は 認め られず，

また，イ ミプ ロ ス リン はラ ッ トにおい て速や か に吸収，代

謝，分 布さ れ，そ して ， 体外へ 排泄され るこ とが 明 らか と

な っ た．
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