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1) R o ER

Hauger 513 o FEICHE © T Sprague-Dawley
S5 v b (B 210~240 g) o fEHEK 2 ki 40 fiF R o
0.32M v a IR AN, By 2 —RKxEd S
A —CHEREL 72, ZDFEYV R — % 1,000g,
10 pflEDL L, 2o BiEE 27,000 g, 20 S3fiEd
2IToTHELRI_Lvy KB 032M ¥ a5
FRICIRFN U 72 23 & TR & & 27,000 8, 20 43 [H]
BWHLE. 2OV y bEKEG 40 FE D 50mM
b Y BN (PH 7.4) ICFHRRE LY 7 h V' —
AP & Fe. Pe HEOF VN7 ERIZ
Lowry 19 T{T o 7.

2) fafnIzER

50mM kY z#EE#K (pH 7.4, £FARER)
» 5V IZFERE IMP (300 oM, FERF RS
HIER) 100 pl, &4 DEE (0.75~30 uM) » 125]-
IMP (5 + I &, 250~340 mCi/mmol) 100 u/, ¥
X OV P2 43T (& > % 7 B 310~405 pug) 400 ul %R
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A LKE 0~4°C) Iz TI04MHA v Far—v 3
VLT, I RTZ 7 AN— « 7 4 )% — (What-
man GF/B) T3 188 L, 5 m/ OFEERICT 2 [H
YLz, 207 V7 —OREEA— by T
NyvFLv—varvhvrz—(7ain il ARC-
305) IZTHIE L. 7238 RAUHREA X 300 uM 3k
B IMP OfFET LIEFET COREN E L
LTRwb.

3) BEEEBR

125 IMP # ZAYFE A & 509 [HE 3 2 FREIEA
DYEEE (ICs0) ZMRET L7z, BV ZEH IE M s
¥ IMP, F—3 0y, 2 E~r v (Ds, Sz #HEHAD,
ruaY F—) (D2, Sz FEHLAD, 2-Amino-6, 7-
dihydroxy-tetralin (ADTN, Dz ##EHi%]), £ r b=
v, rE ey S HRAD, /AT FrdY
v, SEVEY (@ AT FLF Y vHERAD B
IOL-SAEI VBT H » . FiEEEL O
B (1uM~50mM) ® EiEAIZ &2 SOmM + Y
2 #21E 1% (pH 7.4) 100 ul, 125I-IMP P57 (200 nM)
100 ul 38 X O P2 43HE (& v ¥ 7 B 250~400 ug)
400 ul ZEASL, KECTIONEA v a—v

23 % 11 & (1986)

3y Ltk MFIERLFERICS T2 7 74 5—
7 4 vE— TGRS, L, T OBHER
F—hUTAYUFL—va vy s —ITH
E L. sk, fIFIFEER, PLEERL LIC3EE
BRETVE DG ERD .

2. HMRITHAHE

Sprague-Dawley 5 v b (#f 220~230 g) (z 125]-
IMP ¥k 25 wCi (925 kBq, 94 nmol) # E##k &
DEAL, 24, 304y, 1R, 3 Mg, 6R:fE
BIXO2MBERBICEILT O MEER L.
H L 72idicokim o 10 55 0.32 M v = FEIRTR &
mz, Ry 2 —BrxEYFAF—CHEREL, T4
By Ay aTEBLTHREY 2 — bEERL
7. Z OFREYF— b % De Robertis!®» 0 5%
ICHEL THE L7 (Fig. 1). £4HIC S Eh 5K
A —PbYZAYUFL—va AT E—
(7 = 7§ ARC-305) THIEL, FHHEOZKEE
xRt g 1g Yeh OBV AHLR (9 dose/
AR T4 /es 18, AT XD A ARRLERT)
PHEELRL., KIC Lowry I ik v 7 v s &
BREL, &8y BAEEY ) OB Y AHER

10% (W/V) homogenate in 0.32 M sucrose
centrifuged at 1,000 g for 10 min.

Nuclei and Cell debris Supernatant (SI)
(rn 12,300 g for 20 min.
]
<+ 1%

Crude synaptosome
(P2)

l

Osmotic shock
20,000 g for 20 min.

— 1

100,000 g for 60 min. Supernatant
(MD)

Synaptic Supernatant
vesicles (M3)
(M2) 0.32
0.8
0.9
1.0
1.2 )

Density gradient
50,000 g for 120 min.

Supernatant (S2)
100,000 g for 60 min.

Microsomes Supernatant
(P3) (83)

A (Myelin, fragments of nerve ending)

B (Synaptic membranes)
C (Mitochondria)

Fig. 1 Scheme summarizing preparation of subcellular fractions of brain.
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Fig. 2 Saturation analysis and Scatchard plots of 125]-IMP binding to crude synaptosomal

fraction.
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X—x: Ketanserin

O—0O: Dopamine
A—n: Noradrenalin
H—N: ADTN*
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Fig. 3 Inhibition of 125]-IMP binding to crude synaptosomal fraction by various drugs.

*2-amino-6, 7-dihydroxy-tetralin
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fEx DWEEED 1BLIMP % v fafnEBR 0k
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IZRT. IMP 3R L IHEZREISES R W T RAE
Rey, "aRY F—Lx3Emhotz. ZOMOIE
FIPEERRIZFEL, 2 r€y v,
JNVTRVvFYy, 3EVEY, Er b=y,
a3 UEE, ADTN OJETEL -7z,

F—r3y,

L-

23 & 11 & (1986)

Table 1 Competition by various agents for 125[-IMP

binding
Drug 1Cs0 (M)
IMP 25
Spiperone 60
Haloperidol 60
Ketanserin 1,800
Dopamine 4,200
Noradrenalin 7,400
Yohimbine 7,400
Serotonin 8,300
L-Glutamic acid 9,200
ADTN 10,300
2. HMRTL%E

BEDAEAEY 7 ) DELY AHE US55
FIIBA R KRG L, PHELEERETT ) &

109 ;:; ;&E%:%&:Sﬁtml
1A= s
o] ﬂ“‘\z S
ﬂ |
I —
ool N |y N
5 010 i
I~ N
g | i
f; 0.05 1 \ !
T
o1 [ f I
0.005: \l!
0.002 r v . “ l

1 2 3

T T T
4 5 6 24

Time (hours)

Fig. 4 Subcellular distribution of 125I-IMP in brain. Values represent mean4-SD (n=3).
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®--@ MI-A fraction
(myelin, fragments of
nerve ending)

M1-B fraction
(synaptic membrane)
M1-C fraction
(mitochondria)

M2 fraction
(synaptic vesicles)
M3 fraction
(supernatant fluid)

4 dose/subcellular fraction/g organ
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Fig. 5 Subfractional distribution of 12I-IMP in crude synaptosomal fraction of brain.

Values represent mean+SD (n=3).
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0.504-0.02 33 X 00 0.025+0.01, M2 (v + 7° 2 /INi),
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MYIA#AFRE Fig. 6 BXOTITRT. #5244
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23 % 11 5 (1986)

2.00 ®—@® nuclear fraction
O—0O crude synaptosomal
fraction
P A—A  microsomal fraction
1.00 A—A supernatant fluid
Iy § ]
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Fig. 6 Relative specific activity of 125]-IMP in subcellular fractions of brain. Relative
specific activity is expressed as ratio to specific activity (9 dose/g protein) of
brain homogenate at 2 minutes after administration. Values represent mean+SD

(n=3).

FHTRRFERYICIE & A EBLITFED D iz b o 7z,

Iv. &= =

Bl 1231-IMP A3 7 Je T ik . 7 0 7 R ) &
LTEBERTWS R, R IIHEKD micro-
sphere ¢RI TH 5. bbb IMP A
TR B ICBITL, Lo b RN ICE
T 23kdnbw s ER/NERT (chemical
microsphere) & L T microsphere ¥ 23GHRHE T
B2, o X IR RG22 B H
& LT, 1) pH shift JEHI & L<{ER, 2) JEE@E M
Ok KRBT £ 7213, 3) FER RATHIAT AR
2L OREANEZ A TWS, pH shift KA,
i pH @ 7.4 T3 IEERERARANE TRERR I &
BBT+ % 2N pH 0470 TIRAEL, K

EYEICEALT % 7o IR /M I Ik & 3 Ak
WICERT % &SI ES <19, Kung 520
12 pH shift X THB 70T N, N, N-
Trimethyl-N- (2-Hydroxy-3-Methyl-5-Iodobenzyl)-
1, 3-Propanediamine (HIPDM) %3 5 Bt ¥ IfL 3 4
A=V U rHIE LTRLENRTE Y, HIPDM &
IMP ' pH I X 3 R OZE(L, BAKARE,
R (MERERX IMP 0B A5 WD) 7z 823
BLlLTWa 7, IMP oEfticit pH shift
DEFEPEAELTWREHEEL TW3B. LiL
Loberg?? 3 Kung 5 »FiE+ % pH shift IXAJD
%,/ Mgtk pH shift A SHESH S E X Y
ZBICEN e, TN RREIER O i< pH
shift $&EHAT 2 ICIEN S % LBRTWS,
IMP 4 [REEkDFfH CHE® pH shift AL 3wz
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®--® MI-A fraction
(myelin, fragments of
nerve ending)

O--0 MI-B fraction
(synaptic membrane)

A--A  MI-C fraction
(mitochondria)

A--A M2 fraction
(synaptic vesicles)

O--0 M3 fraction
(supernatant fluid)
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4
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Fig. 7 Relative specific activity of 12[-IMP in subfractions of crude synaptosomal
fraction of brain. Relative specific activity is expressed as ratio to specific activity
(% dose/g protein) of brain homogenate at 2 minutes after administration.

Values represent mean+SD (n=3).
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Tix IMP 227 I UZEKUSAORFICLRERL
TW52E2»DFHEZ T & ¥ LR ofiRic i3 mE
BbdrLEIDLS.
ZzrTthhvbhiz, flvF 7Yy —oRELD
IBLIMP #A&7 v &4 B XU in vivo HIFEAHEZE
REITY, UToFmREH 2. Thbb 13-
IMP #&7 v £ A4 OFESR, Bmax 13 15.7 nmol/ mg
Z2vy, KalZ 56 M Thotz. ZhbDfElX
Howlett 5290 SH-z2t~_uvd Wk v b
AR 1 3 F 2 BBAERE A EIALD Buax 280
fmol/mg # 27, Ka31l pM I X OMEEFESES
BB D Buax 700 fmol /mg # %27, Kq 325 pM
LHRELWEETH 7. Licl->T IMP @
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W7y PORKERWTERL 25, IMP 2IE
FEICRFTINILTE 2 KB+ 5 Z L 2 FE» B ledic
i3, B3 A ORFFHFHIELT Buax 8 & O
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WIZ IMP LESEL & DBRE M B 1o, FE
B IMP, WHREEWR £ 7213 2 oFEHAlic
X% IMP LMy 7 by — L4 E OFEAIEE
PEREFARI. 20FER, HEZE © v IMP
TH ICs0 25 25uM (FEF L7V & v KIEEE 200
nM) LIHE T 3720 CHIBEESLEL L, IMP
BEOBRMEIENEWLS. L2L IMP 2k
NWTRERR Y, ~NeXRY K= HELE I
Wzt L, ZofoIEANZFEL, FEhick 3
ERREMNED bhic. Lo T IMP &,
MRLIEVR L T ORERE OFEED X D I3IfE
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IZER L 7R s E o T b BLERN R O TR
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23 % 11 & (19806)
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1-@- cm—ca-N( IMP
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F '@“ CO—CH:—CHz—CH:—T‘D(\’I;H
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©

Spiperone

OH
F-@— CO—CH:—CH:—CH:—N : Haloperidol
Cl
N
H 9] {
N—CH:—CH:
F co N Ketanserin
o
HO CH2—CHe—NH;
Dopamine
HO

OH

|
HO CH—CH:—NH»
HO

Fig. 8 Structure of IMP, some agonists and antago-
nists of neurotransmitter.

Noradrenaline
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Summary

Binding Sites and Subcellular Distribution of
N-Isopropyl-p-(I-125)Ilodoamphetamine
in the Rat Brain

Hirofumi Mor1*, Kazuhiro SHIBA*, Shiro Tsuir**,
Hiroshi MATSUDA** and Kinichi HiSADA**

“Radioisotope Center, ** Department of Nuclear Medicine, School of Medicine, Kanazawa University,
13-1, Takara-machi, Kanazawa 920, Japan

N-Isopropyl-p-(I-123)Iodoamphetamine (IMP) is
a radioactive tracer with high lipophilic properties
that has turned out useful for the assessment of
regional cerebral blood flow using single-photon
emission computed tomography. In this study the
binding sites and subcellular distribution of IMP
in the rat brain were assessed in order to elucidate
the mechanism for localization of IMP in the brain.

Binding assays showed that specific binding of
1-125-IMP (IMP binding) in crude synaptosomal
fraction was saturable with an apparent dissocia-
tion constant, Kq of 56 xM and an estimated
maximum number of binding sites, Bmax of 15.7
nmol/mg protein. These very high density binding
sites suggest that IMP binding may be associated
with the high-capacity, relatively non-specific
binding sites rather than any previously described

amine receptor site.

The pharmacological experiments demonstrated
that IMP binding to crude synaptosomal fraction
was inhibited by various drugs. The presence of
both of the benzene ring with halogene at the para
position and the N region of the amine, and the
distance of these functional groups might be related
closely with IMP binding. Furthermore, it was
suggested that the synaptic membrane has relatively
high density of binding sites for IMP, since the
subcellular fraction study showed that the synaptic
membrane fraction had higher specific activity
(% dose/g protein) than other fractions.

Key words: N-isopropyl-p-lodoamphetamine,
Binding assay, Subcellular distribution, Synaptic
membrane, Brain.
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