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SPECT (2 & A F—/33 ¥ D, &K E &L, EElbtD7zHD
5. IBZM DA & T v NN EjRE
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m# IEAIH

EE 12.IBZM |3 F—%3 > Do ZEGER(LO 20 2% Shiz SPECT fi#lAITHY, T TIZZD
BERIEAARLZ LN TWS., FHNCE S F—1I v Do ZEKEREDCERE L B & L ERARE00
2 1BLIBZM &/ L, v MERATON, EFRBOFEFIE(EIZoVTHRI L. ERFFOBRLA
LLTr e Io-TEAV, HREHEEMIERE 80~90% Th v, Mbtbiaay 4iEs: 8l BT 94.7%
LRIFTho72. T v MNE~OTIFETEE (%% dose/g) 1#FE 60 12T, #dfk 1.72, KRNEKE 0.75, 7

043 THotz. »eRY R—A#EFEIZL3HEE

FHERBRIZ T 1BLIBZM #iE 60 /3% DFRgRE~D £ 17

TGO 40.9% 120 L, BEAE F—RIy De ZEE~ORENFEE L R L. BEEL/NHOE
FEHIIRERTE L DAt A nh, BLIBZM 2k % SPECT Tot My F— 53 v Do ZEEOERLIC
BRI EZ VW ATRIZI I OEZEET ISNEN DD EEXD.

L FL&®IC

123]-(S)-(-) - 3-iodo-2-hydroxy-6-methoxy-N-[(1-
ethyl-2-pyrrolidinyl)methyl]-benzamide (IBZM) (x
single photon emission computed tomography
(SPECT) (2 kX 5 F— %3 v Do ZEAKFEHLE B
Byl LT 19894 Kung 5D 12k W EIS Shiz ik
FHEVH U FTH B, FTTIRECRICTIThh 3
WERRRGIZD 12 kv 2 DR, BREGERS
h, NvFr b rBERSY, =% Y VRS,
PSS DOFESS 72 & o R RFFIC v T o

* SEAFEF IO RES S .

kTR RE T AE R HURRE SR E

*** Department of Nuclear Medicine, Mount Sinai
Hospital, University of Toronto
W QAR AV T 4 Uy 7 A SR R TR
ZR 64 1A7H
BT 64E3A11LE
IR RSE | BHIFRE 2-174 (8 514)
ZEKFEEMBRHE
7 %

(B2 31: 513-519, 1994)

ELROMS.

SPECT iz X %5 bt MMOZEAEEBRILIZBWT,
TREOERILIEETHD LELLNSLD, £
REBTFLLESTIEAELY, Bvws ) Fr Fo
PRIC oW T O+5 i BRI S SNETH 5.
ARG D BEE PI-IBZM 24Kk L, F—r2 3
D FREOERERBLAHEL LT, Z0Fy
NN T DA, BRREELE IS WTIRET T 5
TLTHD.

I. 5 *

1B5[-IBZM &4FkD 7 v —F ¥ — b % Fig. 1 {T5R
4. FEHE 3 BZM 3 Toronto X % Mount Sinai
SRR BREL 2 Pennsylvania k%20 Dr. Kung X
DREA LI op iRk E 2. 11 (NEN 5
—{LEF3ER) T ok Kung 510 oFEICHEL
TIT-72%%, BMEHIE L GREFBO»Db YT m
73 v-T v, RIESKMHE pH 3.0, KUSREHE
#2454k L. =F AT 57— MO T B-IBZM
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Rz Ltk Y MiEOSHELRA. =F

NTEF—FEBRBELLT, R=N—rr=}/

7 7 4 12X 5 HUHEERME OB 2 1T o 7.
VA 2E RS v+ (200-250g) = W\ T

1-125
~-——NaH2PO: (pH 3.0)
~<—BZM

~&— Chloramine T

Reaction (2 min)

~€——Na25:205

~¢——NaHCO3
Extraction by ethyl acetate

Evaporation

Dissolution in ethanol
Fig. 1 Flow chart for labeling of 125I-iIBZM.

31 % 5 5 (1994)

1B[-IBZM DfiiN T DEE X AT L7, HERREEC
Ty bREESHICEEL, WIIBZM 10 1Ci
(0.37 MBq) = B#filk: v 51, 3,5, 10, 15, 30,
45, 60, 90, 120, 180, 300 41z T=— 5 L FR ik T
CEFFE L7z, BMERIEEH, 2Ebickil, ST
THGME, KNEE, %5, PNROSEZITV,

EEREFMESR v=arhvrz— (7 ah ARC-
301B) o THRAHEMEZ FHAIL, HBERICHTLH
LERY ) OERESR (7 dose/g) 2 K wiz. &
B S~TICD 5 v F & v, mean£SD # sk
7z. 125 IBZM #E.7% 30, 60, 120 43 THFEE L,

WELTIME s 94422y boTERIZAS 4
AL, 254 K75 2IcBE, X#B741n (=
=h=ruF—r 5P FS5T7T7408) 12280
FIBEHE L TA— V47 22 ER L. F1,
~e Y K — (1 mg/ke) % 125[-IBZM # 5. 15
ARNIFEL, BAMEERRLZIT- .

m. # B

1) IZLIBZM O& K
18] 12 X 5 BZM fZHRIc B Lz fix 121 &

Table 1 Regional uptake (9% dose/g) of 123I-IBZM in rat brains (n=>5-7)

Min after injection

3 5 10 15 30
Striatum 2.06+0.53 2.39+40.32 2.91-£0.13*%** 2.044+0.53%*%*  1,9440.18%**.}
(1.39) (1.33) (1.68) 1.77) (2.51)
Cortex 2.344+0.78 2.3940.41 2.614£0.07%** 1.754+0.45** 1.24£0.12%**
(1.57) (1.40) (1.51) (1.52) (1.60)
Hippocampus 1.434+0.45 1.594-0.33 1.96+0.28 1.3340.35 1.064-0.09
(0.96) (0.91) (1.13) (1.16) (1.37)
Cerebellum 1.494+0.45 1.744-0.32 1.744+0.11 1.15+0.30 0.78+0.08
Min. after injection
45 60 90 120 180 300
1.81£0.23***,1 1.7240.19%**.1+  1.344-0.29*%**.F 0.98-4+0.23***.F 0.404+0.17***F 0.18£0.07***}
(3.00) (4.00) (5.08) (5.71) (8.31) (10.7)
1.004-0.10%** 0.75-0.09%** 0.46+0.11* 0.31+0.11%* 0.094-0.05 0.0340.02**
(1.64) (1.73) (1.72) (1.63) (1.64) (1.52)
0.904-0.11%%** 0.7540.09%** 0.504£0.12%* 0.330.10* 0.10--0.05 0.034-0.01*
(1.49) (1.74) (1.88) (1.76) (1.94) (1.70)
0.60+0.05 0.43-+0.06 0.27+0.07 0.194+0.07 0.06+0.04 0.02+£0.01

( ); Region-to-cerebellum uptake ratios. *; p<0.05, **; p<<0.01, ***; p<0.001 vs. cerebellum. T; p<0.001

Vs. cortex
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DRICZBIBL TR 605 TH o7, HE1L
ZHILRIL 80~90% Th -7z, BRER D K
{LEAIMEEE IR 95.1% Th Y, =% ) — VTR, &
BRTFIZT 1 BT 95.0%, 24 A % T 94.09%, 81
A#%T947% L, BETH»7x.

2) 121-IBZM ORA DT & REE(L

BRI, KINEE, %, /T o 1%1-1BZM
D EEER T OERR S Table 1 1253 L, # DR
M L% Fig. 2 155/, WFROEALIZ T L4

S'O‘i‘ —O— Striatum
5 A —*— Cortex
25 l —o— Hippocumpus

Cerebellum

% dose/g

T T T T T T =il
0O 30 60 90 120 150 180 210 240 270 300

Time (min)

Fig. 2 Time curves of regional 125I-IBZM uptake
(% dose/g) in rat brains (n=5-7 per time
point). The striatal 123]-IBZM uptake was of
2.99% at 10 min which decreased to approxi-
mately 19 at 120 min postinjection.

= .
N 121 —o—  Striatum
z ——  Cortex
& 101 —0— Hippocampus
-
E
3
© 6
L
2
5.2 4
o ©
= o 2 a—F— =
[ 8 ¥
® a
@ s 0 T T T T T T T T

T
0 30 60 90 120 150 180 210 240 270 300
Time (min)

Fig. 3 Time course of regional uptake of 125]-1BZM
normalized to cerebellar uptake. Striatum-to-
cerebellum uptake ratio was 1.7 at 10 min
which increased to 5.7 at 120 min.

R E 10~154cTr—r LY, 1545#%k
DRI L LB ICED L. UL, #EEix 10
LB 300 BV ETHAKEIVLEEOH
#£5E% = L (p<0.001), # 5.4% 60 4y 1= T 1.72%
dose/g TH Y, /NED 0.439; dose/g D 4.0 {5 TH
oz, KIMEE~DEFEL /PR LTHEED
B % R L7272’ (p<0.001~0.05), #&efk~n 4
BERIEE IOHLUFETIIRMEEICHLTLE
EOEETH -7 (p<0.001). #EREHYL E£HRO
B IALIC X 2 ER AL, BREEKOBDIR
BT L T/hE o, LIedio T, #
SEDEERIEESZ 0N T/HR D 5.1 5T
HY, &HIC1204MzT 5715, 1804y ic T 8.3
f&, 300 4312 T 10.7 £ &, #inA Ao h iz (Fig. 3).

120 min

Fig. 4 In vivo !%]-IBZM autoradiographs showing
coronal section of rat brain. The striatum-to-
cortex ratio of 123I-IBZM uptake significantly
increased with time.

No haloperidol injection
O Haloperidol injection
*, p = 0.006
>
@
1]
e}
°
o .
> %
7
7 % 7
Cortex Hippocampus Cerebellum
Fig. 5 Regional uptake of 125[-IBZM at 60 min with

and without haloperidol in rat brains (n=3 per
time point). Nonradioactive haloperidol injec-
tion (1 mg/kg, iv) 15 min prior to 125]-IBZM
injection reduced striatal uptake significantly
(p=0.006).
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A= FSVF T HICTLRMEE CHLTH
ERIZEWERBERD b, B/ KINE
BHIZ 30402 T 1.4, 604312 T 2.5, 12043 12T
3.0 L, BERL L bl 7= (Fig. 4).

3) naxRY F—LICLBEAAERER
ruY F— L O#EE Iz X v 1B-IBZM 0
GE~DOHEERIHL 60 %I THEELHD
40.9% L A& (n=3, p=0.006) |Z L, KREE
B, BRLTERAEOEMEL k-7 (Fig. 5).
—7, KWEHE, &, PRETEH»REeHE
EFRLhAENof. Ledt>T, FHOBEE
K=y De ZRE~DERIER1ZERE% 60
M TRFERD 591% Th - 1=.

Iv. % =

RN=% ) U, FEWHEE, ~vF U b UE
RS, Mc OBMRBICT, WRAEKOER
RHESAICRI S b T v 7z 2%, 1983 45 Wagner
51D A3 11C-N-methylspiperone |z X % positron
emission tomography (PET) Tt D F—
v DeZREOEBLIZRIIL, & b invivo
TORMVAREL o7z, FRUR, B4 0ZR
KOEBILPIBMESH T VBRI, 2 H 50D
%<3 PET # il b D ThH 5. PET (i34
RiEREZLEL L, BEROE»L b ZOHKITIT
[RFEAS 0, SPECT iz X % A E L D 72 o
DY H Y FORFRRIIThbh Tng L1516,

F—r3 v De Z A EBRIL D72 » o PET,
SPECT iV # > FKi3BfE ¥ T 1C-N-methylspi-
peronell), 77Br-p-bromospiperone!?, 123[-IBF18),
1231.2"-jodospiperone!® & LR R bh 5. *
NHiE, AR VBIUZOEERE LRV X
7 I FROBEHEIZKAITE 325, piEEIHRE
U TRBRARAESEL, r b2V RAK
LDOHEANRLNDZ L, MNICTERICETS
DI ES 2% 0REEF + 5. 2-IBZM
ERVXTIFROLEHTH Y, PETICTER
FRIGH &h Tw3 UC-raclopride!® L JELIL 724k
Sppedez R4 12LIBZM i3+ T KE, b T4,
FRIMZ B W TERIGH &N TWAE 2, bAETIR

31 % 5 & (1994)

SPECT (= k 2 féZ A RE G ARAI 0L F ki
<, TELZRETREOEREIEEIRS. b
PE T, BIMP, 9mTc-HMPAO 452 & )
SPECT (Z & 5 f¥MLi DRETH BEA IZfThiu T
B0, HixiE nvFr boBBRIIBVWTIESR
FRUART DRI (2 2 b2 B & 272 W S B4R AR
TD F—,93 v Do ZRAORD B 1B-IBZM T
EA S Y, MZEEREGRLEOBERMERE TS
nTns,

BZM (35 T2, ¥ v MEO 2k ) kR
BAEE LIS 1B THEHTRET b 5 25,
AR EIZ SO AT L IRETH 5. ABF
2D AHD—-o1% BZM % 125 |2 THE# L, Z0
i, BFoILR, HEEXMX S LIV HSME
HRRER, LEMENET S L TH o2, Kung
510 pAEE B s S0o—2 3 BLAI L LTIE
Bt bV iz w533 0-T2RAWEZ L TH
5.r7w7 3T amhrieAlcd DL Dk
Ao a3 — FEERIZAVWLATWS, LaL, 7
m 7 I -T ZEIRIE: - THILWE 0 BliL &
MaERTAEASROR, ZTNEHVWTORIE
TR RRE L ETH S, Kung 520 0
BticcbrzesIv-Ticka8RTlR, KiE
FERAA 2 08l Biz e 3 &, BIRISHIERZ RGN
528, Fl, Mxzs7mwsI-TORICE-
T, R, MAHbERME CELrRoh, =
O, BEEEEE A WS, RIS OREL
Hl S 3 3512508 L 7o kR L e L A At B
BRI ENRTESLLTWS., LaL, BEE
IR HFEWETofifnrs v, Mkt anae
DR EZET SRICRBEL 5. 22T, b
hbhizzesIv-TEHWTEHZ2T-.
FHETRLUERIGEECT, ZoESRIREFT
HY, FE Wz LARERT. RELRERS
oIz AT 7 — M THRERE B L
7ot TATUHTATINEERSERKBICR
T ) ABEKELTREFELEZETHS. Z0
WMEIZX Y, REFEBEBRNOKIOREETESK
I Lie, 2oz &8, WIIBZM ofist{b
FRME S ER S BB VKT LAaAr o EHE T
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H5LEX, WIEHTOERERCEFNTH-
7z, kB, ZomFE TR 1P-IBZM & JEiEH
HIERAD BZM o3BT 5 LA TEARW. L
»L, BZM ORABRIHEANDVEL, i, %
DEFES IBZM X 0 JER RN 720, SR
Thlthorlz.

NOEBILE B9 & LU EEERER O
CEFHEEIZ o MMEMEBEELT, &
HEEU EOERENEO AL THS. FH
DI~ DERR T, —fi%iz SPECT Hi&0fTbi
2EE#%3045X ) 12000z T, BFx
HERERE LN, BRILEYTH S 2 LIRS
N7, iz, F—r3 v Do ZHREEE DKV
M4, KBEEY LT, BEECEEOEEM
BRoN, F—,3v Do ZHEE~O BROFEE
#xL7z. Kung 59 035y b TORGTIR, #
SRl ~DHEMPT EEH 30 22T 1.999% dose/g
Th D, A (1.947; dose/g) LA DE T &
o7z, ¥7z, Kung 59 @4 iz THLBRaLTE
Y, 1231-IBZM #E1% 120 4> &% L TN O
BEHEEZ BEEHM Tz itk vk d - HBE
&N 493 TH Y, FBRF G L A
DfE* L. —F, £ hTO SPECT ik 51
273, 12LIBZM 54 60~120 23 D%z T
WK KINEEH I 1.55+£0.059, 1.58--0.069,
17420119 ¥ s TH Y, KGR (@5
#% 604y, 904y, 120432 h Z 4 2.29,2.91, 3.16)
CHUTEE TS o7, BREE L W fERIZERIC
W& B~ OB EIRICTERLEITD
213, SPECT Diyfigre, #MaBHIIRORES
PDECRIE IS LEXLN, SOITIREFPLE
s Bbh3.

TFr T = oRTERERI TS v RY R
— iz A EAHERBR L VRbeFFOT v b
UTD F—r v D ZEE~DRFEROFE G T H
B 60 402 THMER D 591 Th ot Eiz,
HAMHERBRI VEONBEAEOER RN
ALY LRINEE, BHEOEMEIZIEAS
(Fig. 5), SPECT = TIHRERIFEE DS RENL &
LT/MEE Y bR BEZ V2 5P ES T

il

FHIOEER T KNEE, BRI THL/MNE Y
bHHORMEE T L, 15T -7k (Table ).
ruRY F— itk 5 EEEERR TR RMNEE,
BEOEMBORT IEZS ¥ (Fig. 5), zhbd
DMPLICHEER F—3 v De ZRE~DKERA
BRREEWEEZLNS., Som 52D 125 IMP
X35 v hTORMTREBROKMEZE /N
Rt ix 1.59, #R&ME /M 151 T Y, KRR
NOFERAEEDOLIZE—F L. oz L
XY, ERENFESIMOEOMMLE TS Z
ERHRSh, ZEEOERICEEL T MM
DB EETINER DS LEDRS.
ERBOBREE NN, 5 vid, BEE/ K
PR W e 2B Tb—B Lk b,
BERI L & Lol 7 (Fig. 3). LkdioT,
SPECT i THREME/ RIMEERE S XY EEE
HICRRERE* JIET 2RISR RERORGR
Hz2EETILERDD, SHLIZRMPLELE
Zbhs.

V. # 5B

1) 1BLIBZM DA EIT-72. * ORE#HIR
12 80~907; L RIFTH D, MEHMLERMEZ &
RRIE#I2T 95.1%, 81 BRI T Y4 TYULERETH
of:.

2) BL-IBZM 0 F v b RGE~DEMR T #
54 604 1= T 1.7240.19% dose/g + SPECT i
BBl -ERB/EraRL, /K (04340069
dose/g) L L THEIZHETS Y (p<0.001), B
i K= De ZER~DRRIOFEAEZTRL
7=.

3) ~eRY K=k 3EAHERRICT 12I-
IBZM D#defh~ D& 40.9% 12 L, #ik
ik K= 3 v Do ZEEK~ DRI IEBEH%
60 S22 THEMES D 59.1% T » 7.

4) BRERMEIPREOETERL T BRI E L
Boh, SPECTIZTRK—123y Do Z 5k 2
EEMICHETT 2EICHBEL 2 LBbhik.
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HEE © BZM 24848 LT /277 £ £ L 7= Pennsylvania
K% Dr. Hank F. Kung, Ph.D., RicZH V=72
% % L 7= Toronto X % Dr. James R. Ballinger, Ph.D.
RS WIZLET. i, ERFEIOVWTIERW
72 & E LB — bR A R ZErT, 5 A
FEIERH L ET.
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Summary

In Vivo Characteristics of IBZM in Rat Brains: An Agent for Quantitative
SPECT Imaging of Dopamine D, Receptors. Preparation of
12SI.IBZM and Its Biodistribution and Kinetic Properties

Kaname MATSUMURA*, Hiroshi ToyaAMa**, Hiromichi NAKASHIMA¥,
Masanori IcHISE*** Miki KURAMI**** Tsuyoshi NAKAGAWA¥*,
Hisato MAEDA**, Akira TAKEUCHI** and Sukehiko KoGa**

* Department of Radiology, Mie University School of Medicine
** Department of Radiology, Fujita Health University School of Medicine
*** Department of Nuclear Medicine, Mount Sinai Hospital, University of Toronto
****Contral Research Laboratory, Nihon Medi-Physics Co., Ltd.

123 - (S) - (-) -3-iodo-2-hydroxy-6-methoxy-N-[(1-
ethyl-2-pyrrolidinyl)methyl]-benzamide (IBZM) is
a CNS dopamine D2 receptor imaging agent for
SPECT and has already been used clinically in the
United States, Canada and Europe. However,
methods of quantitative SPECT measurement of
the D2 receptor density have not been well es-
tablished. We performed in vivo biodistribution
studies of 125]-IBZM in rat brains as the first step
toward establishment of a basis for quantitative
SPECT imaging of D2 receptors in humans. 125]-
IBZM was prepared by the chloramine-T method.
Radiochemical yields were 80 to 90%; and radio-
chemical purity was 94.7% on day 81 after label-
ing. At 10, 30, 60 and 120 min after injection of
the radiopharmaceutical, the percent uptakes (%
dose/g) in the rat striatum were 2.9, 1.9, 1.7 and 1.0,

respectively. These kinetic data were considered
suitable for SPECT imagings. Pretreatment with
haloperidol (1 mg/kg) blocked specific striatal up-
take and there was a significant reduction in the
uptake to 40.99% of the unblocked uptake at 60
min after injection (p=0.006). The regional IBZM
uptake ratio of striatum-to-cerebellum increased
steadily from 1.7 at 10 min to 5.7 at 120 min. This
suggests that SPECT imaging must be done during
fixed time after tracer injection for the semi-
quantitative ratio to be meaningful.

Key words: 125].(S)-(-)-3-iodo-2-hydroxy-
6-methoxy-N-[(1-ethyl-2-pyrrolidinyl)methyl]-ben-
zamide (12°5I-IBZM), Single photon emission
computed tomography (SPECT), Dopamine D2
receptor, In vivo biodistribution.
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