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AZNIRL 2 ik

B3R SEioe

HH EF*

BEE DLAATEINLV(BLIMZ) DT v b, THFBLIOR MIBITAERS, KBS I
MOMMERET L, EWHEZHO L. BRAICHERS Sz BLIMZ 12, WTFhogiEics
WTHERLPIAB S A, 24 BT 90% LA L OBSTRES RSN CHR S . ER3 L, 7o B
X Ue b TIRBET A7 VK (R-COOH), ZD ¥ )V 0 » BEFaE1K (R-COOH-Glc) 3B & UEsED I 7 F 4
F (1), 7H¥FTIZR-COOH, BELEIDMKHY (R-CH,COOH) BL U1 Thotz. Thbb, IMZ
ORBIMHOBR T A7 L% 6 B L, EBLUBHIvEtIETH L L EZZ LN/, FHEE
BizT v PCIRBEREZBLUHFEEROWMETH 7203 L, YV HFBLUE FTIIERBART
Hotz. F7:, T v FORICER LICBEHEOILER, REMEDOATH /2L L), hofH

WABANBATL 2V Z LRI S N7,

I. #&

4 F <XV (3] (BI-IMZ) {EHE, T
RV TEXE Y ZBRBZR) A A=Y v 7% H

i

DR, BRILEREES FORREZ M~ D@ A
PEshTwas,
HWEHUATHL 7V E =)L (FMZ) (X "CHE
WO PET AL LTSN T E . 72, FMZ
BEETRANY YT TEY » REHNC L 585D
B L OTHRIE oS EEZ BRI, HEEEL

* BARA Y7 1Y v 7 AR AR
*x TURR K SR S0 ot 97 BE A B 2 S
R BHERAESIALVEF L ¥ —)
ok EHERKF
it 7 4H24H
BB 7478148
BURIGESRIE | T B~ mmdesh 3-1 (3 299-02)
HAXT 74Ty 7 AR EH
R 7R FT
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(HZE%E 32: 1037-1043, 1995)

THRERCEPEROBERECHERA STV
ZEbHY, TOEYHREIZOWTIIFFEMIZHR
HERLRINTWES, —J, BLIMZIZDW T
SPECT A& LTE L L TRRKTHZEL 2 Sh
TWbb0D, EYERRICET 2 HEIIHRAS
NBDHETEH B9, BLIMZ % F\ "C-FMZ [F
2 BZR DEBMFEM % 175 9 2 TIIEDEHEE,
FICRBCHTIHNREBLILEHPLETH
5.

4[], BLIMZ IESHEROBIEERKER 2 5 I28
1 FEERRBRICB W TE O MR % 2 IMZ
DEABEL L URBIOVWTRFT 2T 72D
THET 5.

1. #MHEEHE

1. &% #

IMZ 3 & UF IMZ Dfi = A 7 )V {k (R-COOH), IMZ
DKEALAR (R”-OH) Z0 > 2tk h AFL, R-

COOH 7' ') 3 — VEET A 7 L4k (R’-CH,COOH)
13 R-COOH & h &R L THRERICHt L. %
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72, PLIMZ BL U SLIMZ I b Y TF OV R X
EMEE I ROBREICL VIR, BRL
THW/. 727201, BLIMZIZ2WTIE I hIZEE
AR R/INL TR, 2LIMZ B L U '21-
IMZ DEBGHEEZZNENREBRIZB W TH
91 TBg/mmole 3 & UF 81 TBg/mmole T& - 7C.
BEHLFERIME I Z N F N 94% B L 1°97% UL E
Tho:.

2. FRBEORE

1) T MBI AR

Sprague-Dawley AT v b (150~213 g) I24&
FEHEIZBWT 11.1 MBq @ PI-IMZ % B#IRM
HE L7, 5%, FEORMSIZBWTHEKE
RS DBz & ) ERL, FERBSFLMEL
7o, BEBFICBIABARREL S Y IV F v A
TF AT, £REEL%IX5E (%ID)
THH L =5).

Q) THFIIBITLRE

AABEEEER R (1.77~2.12ke) | JHRE BB
2B\ T 111 MBq @ PI-IMZ % B ## R AR5 L,
Hry=wh A7V THRSER> L 1EEOY
AFIv A X=VFNELE. 12, 5%
6, 24, 48 BLIU T2 BMICA S T4 v 74 X —
THRIEL. B LEICBV T EERSSICEOHE
B(ROI) %iXEL, ROINDOA Y » MEL DY, %
&E% % ID THHIE L7 n=5).

3. invivo ICH T3 KB DRI

(1) REoOFR

BmEAVREBTIE, EEOKBAICBNT
REL - B L CREEIERE L n=3). £
72, 7v MIowTid, BEEICR)ZFL Y
Fa—TEFBALCMEAKEZNZEHEL, &K5%3
B THIRELL BB 4Rtk & L7 (n=3). & |
IZDWTIXE 1| HIERRERER? T3 5 N2l (n=
4) BLUR n=6) KL L. oL, &
WL (T v P BLOTHF) ICIRKIBET
#HOIMERDEDII NaF BEWERML, BIK
T RTHICHET 5 F TKRGRE L.

I (58 (3,000 rpm) (& D) IMAE & I ER
oL, MmEEERALE LA, JRBLUMETIZ

32 % 9 5 (1995)

045um D7 4 V¥ —TAHBLAF & L7

¥72, v M2 11.1 MBq @ 'SI-IMZ % R &k
MNix5 L, EEORMaICBWTERL, MEiH
MU LIRS A Y/ =)V 10ml Z 40
ACKEV2FHA XL, D 1ml &R L5
BEL., ZOLBEKEGEAY — V1 ml T
W, B EE L EiE RO BiEICE b TR
EL7:. ZokE, HE~NORSTREMTIFIZH
98% Tdh - 7.

) DA

M B & CRRBEHEFER RS D5, &
Bru<brI 7L To7. CDEE, B
FGEEE, E& LTREEL ) IEEEORESHL
ZFHRS OFEIIOVTHEZET 5 B CRRE - F
VT T EZT KR (90: 10 : 1)
v, AW rRFEITLIEHTIOORV A -
FERE - KR (65:35:5) ¥V /-. BH%, &
BAR EOREHEE S VA2 0< s ST LAF ¥ v
FERVCEE LRET 57, #BKY —E /MR
YR LA— sz VBRI o FL—arho s
y—(7TuhHE) FRNLEZ L TRET AD, F
RRNAFARA=TTFIAF— (ELEET 1
VAR FRAWE Z E TR L. F1o, (i
WHE % FERE IR L, SR EOBSTREDILE &
UV 7 > 7TEREHI L DR L 7CIREY RO E %
HET 5L cHEMORIExXIT-o 7C.

PR B & OB LR D 5T, &
BEAE7 O T 7ECENTo. TDE
&, WA A T LE L THEMRERS T L (ODS) &
Hvy, B8R E LTF MY Y — VARTER (pH 2, A
Va2 % ) — VIR (60 : 40) X 7z,
Bt DBy FL—Yar Ay s —
(RAYTEST #8) T17o 7. 7, ZHEPE K
FHommL, o< b7 54 LOBSEEE -2 D
FLiE & SRIVRINE — 2 OB % i3 5 2 & T
HYOREERITo 7.

4. MAEPICH TS invitro TOREM DRSS

(1) HEOFR

7 v bBIUE bOMEE (N5 ) 2.5
m %237°C TI00E7TLAvFax—arlL
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Table 1 Biodistribution of '?*I-IMZ in rats (n=5)

% 1D

Organ

5 min 15 min 30 min 1 hr 3hr

6 hr 12 hr 24 hr 48 hr 72 hr

Brain 27£0.1 3.6%05 34%x02 28%04
Blood* 6.0+0.7 45%0.6 25+0.2 12%02

L. Int** 1.9+0.3 21%04 14+03 12%03

1.0£0.3
1.0+0.2
S.Int.** 7.940.7 17.3+£2.5 30.3%£3.1 40.5£44 356=%55

04+0.2 0.0£00 00x0.0 00%£0.0 N.D.***
09+02 07+02 02%£00 00£00 N.D.
33+08 1.0£01 04%£0.1 0.1x00 N.D.

1.9%+12 389%57 175126 13%£09 0.1%0.1 N.D.

Urine 27+1.2 158%27 32.7+3.6 39.3+4.8 53.8%52 504%50 54.8+74 60.0%£33 569+39 61.3£59

Feces  0.0%£0.0 00%x00 0.0%00 0.0%+0.0

0.0£00 02%02 2041140 36.0£3.7 419140 37.9£59

* Assumed to be 6.4% of the body weight , ** S. Int.: small intestine, L. Int.: large intestine, *** not determined

Table 2 Biodistribution of '?I-IMZ in rabbits (n=15)

% 1D
Organ - - -
S min 30 min 56 min 6 hr 24 hr 48 hr 72 hr
Brain 44106 42105 37104 0.5%+0.2 0.1£0.0 0.1£0.0 N.D.*
Urine 6.2%+1.2 26.6+3.7 46.6+4.0 82.8+6.6 89.7%0.7 90.1%+0.5 90.0+0.7
Feces 0.0+0.0 0.0+0.0 0.0+0.0 0.9%0.2 2.81+0.8 38+1.1 45+13

* not determined

721%, 1.85 MBq ® ILIMZ L7z, Thx
37°CTA v Fax—arylL, EFEOEETO.I
mlZEDKEGEAY =L 03 ml) INZIEHEL
7o, WL BELCILEBEREDOKEG A Y / — LT
v, ®ULEET RO LEFICAEDETHEE L
n=3).

Q) ATk

BEHMEFERBE S OSATIE, Rk #ER 7 o~ b
75 73EICE 0T 7.

m. # &%

1. RANEHEEDIRET

) I v MBI ARE

Table 1 |2 BILIMZ DN & RT. Bi~D
WATREEM L, &R5% 15 FIIHKD 3.6%L %
D, ZORIERHBEICRD LIEE LA, Mg+
DRgHEEIL, HEHERPTITRY LIEK L. £
7z, MEB X KB~ ORETREERIX, Fhth
REZIBEBLUV6BMICBREYRL. 2h
HRBL, EhAORGHEETEHIEREML, &
5% 24 BHICBVTHA0% 1EL. —H, R
PADRETEESEM IR R A TH D), H5H 24 BF

B BWTH 60% 1 HEL 7.

Q) THFIIBIT AR

Table 2 |2 "PI-IMZ DHFEANGA ZRT. BHND
BTREERIL, 5 EEZ LD 44% LHEFETH
N, ZORILEBIEEICRD Lk Lz, ki
BRI T v PERLZDFERBRTH Y, RP~D
BT REBEME X F 514 24 BERTIC BV THI 90% 1 2aE
L7z,

2. invivo IZH T 3 RKBMDIEFR

(1) MBS FERIBSY

Table 3 (ZIMAEPBEHLFERIR T DS FER &
T~

BLIMZ DXBHIER 2 TH ), FhMmiEP K
SHEEREE, S v b TW-R-COOH B & U
BoavHxzA+ > (B (P117), 7HFT PIR-
COOH, 'BI-R’-CH,COOH B £ U LI~ TH o 7.
%598 Tid "B-R-COOH & ']-R’-CH,COOH 7%°
FTHAHH, EEMICBL2EmLA. F
E MIBWTIIERBRLE 211 LnEE LB
KEEDOBEHLEMK S DSRO LNz, T OS
X, ZRTTESICT VI )MASEE ST 2]
R-COOH & 72 o7:. FMZ THEINTWwAE b
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Table 3 Metabolites of '*I-IMZ in plasma
Time after  Radioactivity Radioactive components (%)
injection  inplasma(%ID) '#[-IMZ '?I-R-COOH '"I-R’-CH,COOH '*I-R”-OH 12311 Unknown
Rats (n=3)
S min = 322144 56.6+5.6 0.0£0.0 41125 7.1x24 0.0£0.0
30 min — 8.2*1.3 67.3%+1.7 0.9+0.2 2.1£0.3 21.4+23 0.0£0.0
3hr — 1.9%+0.7 5.1£1.0 0.7£0.6 04+06 91.9%25 0.0£0.0
Rabbits (n=3)
30 min = 27.7£43 36.71£4.0 15.8%+3.6 24+1.2 17.3£2.0 0.0£0.0
1 hr = 15.6+5.6 333+5.7 139%1.3 2.7+0.8 345%15 0.0£0.0
3hr = 52%25 69128 3.0+0.5 0.5%0.8 84.5+5.8 0.0£0.0
Humans (n=4)
5 min 49.2+3.8 17.0x39 0.0£0.0 0.0£0.0 8.7x25 252452
85128 4.2+13)* (1.4%0.5)* (0.0+0.0)* (0.0+0.00* (0.7+0.2)* (2.2£0.8)*
30 min 14.2%+32 33.3%29 0.0£0.0 0.0£0.0 9.7£3.6 42.8+3.1
7.5+2.4 (1.1£04)* (25£0.7)* (0.0+0.0)* (0.0x£0.0)* (0.7+0.1)* (3.3x1.1)*
60 min 13.4+3.8 34.6£8.7 0.0+0.0 0.0£0.0 11.6£3.1 40.5+8.8
53%23 (0.7+0.)* (1.9£1.0)* (0.0+0.0)* (0.0+£0.00* (0.6+0.2)* (22£1.0)*
* expressed as % ID
Table 4 Metabolites of '*’I-IMZ excreted in urine
5 v g 1 1 g
Tiste afl Radloact(;\{lly . Re'ldloacnve components (%)
injection  SXCTetedIn iy vz wypcoon | FRT O wppeon WLl Unknown(l) Unknown (2)
urine (% ID) CH,COOH
Rats (n=3)
3hr == 0.0+0.0 84.112.1 14105 12103 104+1.9 0.0+0.0 28106
24 hr = 0.0+0.0 544138 0.0£0.0 0.6x1.1 45.0%+3.4 0.0+0.0 0.01+0.0
48 hr = 0.0£0.0 22.2+6.1 0.0+0.0 0.0+0.0 77.816.1 0.0+0.0 0.01+0.0
Rabbits (n=23)
24 hr = 0.0+ 0.0 58.1+£40 26.7%53 0.01+0.0 15113 0.0£0.0 0.0+0.0
48 hr == 0.0+ 0.0 55.2+45 240153 0.0£0.0 20.8+3.5 0.0+0.0 0.0+0.0
Humans (n=6)
0-3 hr 0.0£0.0 47.0+42 0.01+0.0 0.01+0.0 5409 15106 46.2+3.7
627173 (0.0£0.0)* (29.4%33)* (0.0+0.0)* (0.0£0.0)* (3.420.7)* (0.9£03)* (29.0+4.2)*
3-6hr 0.0+0.0 439149 0.0+0.0 0.01+0.0 13.8+33 25105 3981238
17.5£22 0.0+0.0)* (7.7£1.5* (0.0+0.0)* (0.0£0.0)* (24104)* (0.5%0.1)* (7.0£0.8)*

* expressed as % ID

KB AHY 2 MET DL, TORSIE Pl
R-COOH ® 7' )V 7 u v Eia &k ('21-R-COOH-
Glc) TH A EHESI NI,

() RFPBFHLFRIBS

Table 4 (ZJRPBIHLFERE S O FHTFER = R
¥
WTNOBWREIZ BV T L RE(LERIZHEE S h

3, FLRPHBEHMEFENES LT v b T PIR-
COOH B L " BL-[~, 4 FTB.R-COOH, 'JI-
R’-CH,COOH B XU 1], ¥ b T BI-R-
COOH, "2II- BLURFEDOH T THo72. T
DRSS, BIEE FEREOEBIZ X D 'B1-R-COOH-
Glc ThH s LHEFESNT.
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Table 5§ Metabolites of '2’I-IMZ excreted in rat bile (n=3)

Time after

Radioactive components (%)

injection 3 IMZ

IZ[.-R-COOH '¥I-R’-CH,COOH

Z.R”-OH LS Unknown (1) Unknown (2)

3hr 0.0£0.0 57.7x1.7 28%25

0.0£00 178*14 3.8+0.2 18.0£1.0

(3) BRI R LFER RS

Table 5 {27 v MIBIT 2 8HFHREHEFER L
DOFHARERERT.

AR R bR 1E, £ & LT P1-R-COOH,
DL B L OKRFIZE DS (unknown (2)) 2 5 -
72. FMZ THESRATWS T v MBI a10H
WP ABET S L, ZOS bHEIE S R PIR-
COOH-Glc Th b LHfEE SN,

4) B BEHLFER RS

7 v F ORICER L BETREDILERE, &5
%305BIUIEBMIIBNT, FhEFh8TL
02%, BLU97.4+12% DREAKRTH - 7.

3. MA&EHBICH T B in vitro TOREMDIRET

v bOMEH T, @3 EEE T P-IMZ
WEETH>7-DIZH L, T v MIWEH TIEI-
IMZ 13 & b THERDIZH L »I-R-COOH &
Tolz. TOEE, BLIMZ OHEKFERERITH TS
NTHo:.

Iv. # =

9 FBITTHTFOVTRIZBVTY, Kt
DS EIE I E FEIBED IER S TH Y, KRS
%24 BT 90% DL LSRN R S 7. 7,
WFHROBREIIZ BT L EIRAES S 7z 2
IMZ EER» Iz ZT. Z0LE, %
RS I CH A L Z 2 OoNDH, F v ML
WHICBW T PP TRE 572\ IMZ
ORI AT VLRI A EAHB L. Zhid
RO LTy MUEFICFET ST T —
LIZEBbDTHY, v bTIIFMZ DFER
i, MEbHESE LTHES LTV H0
EHHIN S,

IMZ O E 2#%E, 5~ b TIER-COOH, I~
B LU R-COOH-Glc L #E SN HILFERE, 7HF

N
’\T\/{»cooczns
c
o Tom
IMZ

Nr \/{‘COOH Nr\/{fcoocmcoou
soflve
1 o \CHJ I o \CH;,
R-COOH
N COOH
r\{*COO o
N
ol
<o,
sl
i NcHy

R-COOH-Glc.
Scheme 1 The possible metabolic pathways of iomazenil.

R'-CH,COOH

Tl¥ R-COOH, R’-CH,COOH 3L U1-, b T
i3 R-COOH, I~ 8 X ' R-COOH-Glc &HEE SN
BtFETHo7. o, WThogwEIZBEY
THFMZ™ FREICHE X F VRO TEFE D H
ot Thbbt, IMZ OKB#IET Y +BX
e FTIRIFIZFEBETHRI AT VLEZFD TV Y
O UEaE, T FTIEBEI AT VL e RIS DRk
fERETHAHLEZ 5N (Schemel). 72, 7
FXFEGUCELS &, 1) %57 48 Befl] £ TIZEFIR
WG SN RETEEDH 90% AR PHER S 1,
CHIZEENS I- ORFEED, KERETRE
DHI9% LEHETELZ &, BLU2) H5HE,
EHPICBEHMEFEHNREPE L TEEINS T 3K
KTH5% Tho72Z &L, HEINIZIMZOD
—ERIIKRAHER TR I v LS D Z EHRES
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172 (Scheme 1).

FMZ O #IE, e OB IUT v M TI3,
FELTUREIATVEBI ORI AT VERD 7V
7o VEAREHRE SN TwWAZ ELD, ZO
W& T IMZORBERIIFMZ LRI TH S &
HEINSE., —F, VHFIIBVTIMBEFIZEE
B 5 N5B FMZ DR IEB T A T IVERD A T
HbE, MZ EZELDIERVPBESN TS,
L Lahs, DHRGBENERLIE LY, ¥
FFIIBIT D IMZORBERHPFMZ EE LD
IS TR S TR W I8 L,

T/, T FORICER L BRSO LER
1, 97% LA EDSRELIKCTH o 72, e e TH AR
BB R LT RED 96% L EASRE(LAD T
HH, FMZ TRELL2AHWTHLBH LA TV
RIZBICERE LWV L ERTWEZ EX D,
IMZ O # L L TEH SN/ R-COOH, R’-
CH,COOH, R-COOH-Glc B & U1~ i3V h B
WHEICBVWTHRABITE T, REMBKTHS
IMZ O & HSHLHE — R P % 88 LN~ 173 %
borEZLNT.

B OPEMEHIE Y FB I bTIREE
LCTERBRTHLDIIFL, T v b TIER-COOH
IEBRE A B L OHBER O %2 5, R-COOH-
Glc (ZfFEE R LR S /o, T 7, REMEK
OHFHITHOBYEICBVTHROLNE
o 72. R-COOH-Glc DHE#ERE T F TIXEIR
%, 7V PCIIFEERE R AHMEEELC
A, THIETFMZ THHRESI N TWE LI H IV
70 EBIAEEROBHBITH IS FEDO WV S ED
FEL, ShOMETRLD-O LRSI
5.
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Summary

Pharmacokinetics of '>’I-Iomazenil, a Benzodiazepine Receptor Seeker

Hirokatsu YosHiMura*, Akiyoshi Y anar*, Hiroki Matsumoro*, Keiko Ipa*,
Miki Kurami*, Yoshiharu YoNEKURA** and Kanji TorRIZuKA***

*Central Research Laboratory, Nihon Medi-Physics Co., Ltd., Chiba
**Department of Brain Pathophysiology, School of Medicine, Kyoto University, Kyoto

(Biomedical Imaging Research Center, Fukui Medical School, Fukui)
**k Fukui Medical School, Fukui

The biodistribution, metabolism and excretion of
123]-ijomazenil have been studied in rats, rabbits and
humans following i.v. administration. In all the spe-
cies, 'PI-iomazenil was rapidly metabolized and more
than 90% of the administrated radioactivity was ex-
creted within the first 24 hr. Dominant metabolites
were acid metabolite (R-COOH), glucuronide of the
acid (R-COOH-GlIc¢) and free iodide (I7) in rats and
humans. On the other hand, R-COOH, oxidative me-
tabolite (R-CH,COOH) and I~ were found in rabbits.
Thus, the possible metabolic pathways of iomazenil

were hydrolysis, oxidation, conjugation and deiodina-
tion. The radioactivity was excreted into both urine
and feces in rats, while primary route of excretion in
rabbits and humans was from the kidneys. At 3 hr after
injection, more than 97% of the radioactivity in rat
brain was found in the form of the parent compound.
This result indicates that metabolites of '*I-iomazenil
do not cross the blood-brain barrier.

Key words: '?’I-iomazenil, Metabolism, Animal,
Human.
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