(F %)

13

N-isopropyl-p-['#I]iodoamphetamine (‘*I-IMP) & & O

¥4+ 3
J3 BT i I 97 43

g W M A
SN S T
e N e
W OET BH ORIk

K LA
Kb WP I
FHNEAT  HE R

v 27 SPECT % Hl\W 7z /i il it & (% B & O
Al ESB % O SR EIEOR S

P.M. BLOOMFIELD*

FEEs IBIIMP X4 14 3 v 7 SPECT # i\ 7= weighted integration method (= X 2 il i i ik
(rCBF) ihif§ 45 X O Iy it Mg fiL it 20 Ao Uik o0 gl G b ke DI L, (LA ET AR 2 2 v i — b X v

FEFATHDH., AL

% rCBF (3 150 Bz K (H2!%0) # v 7o PET i & % rCBF & XU fH[3# (r=0.91

(p=0.001), Y=0.88X—1.05) #/rL* DA JtkrvRiE . £, Ak b rCBF L 'BIIMP %1 +

3 v 7 SPECT TOJE#ih ki & % rCBF (2 & < —B LA O %>

H_/)’ﬂ .mi‘?lt éil‘o&: 3=

VoS— b AV b EFAMRNCAE e 1231-IMP O retaining rate constant (k3) (X iR Bt oo ED,
IBLIMP O TORBEMITTHETALELTOD 2 2 3= XAV P ETFAOEUYEP RS R, Fie,

Ty PO 004 AL 92 73 P 804 AR S B TS Af % /0% U ARE 2 B R PH C ik rCBF & Y7,

LAz i Ltz &5 rCBF

Lo tissue viability “E& Gl @A kT L Ex Bt

L FL®IC

1980 4 {= Winchell & (= & - T % & ALz
N-isopropyl-p-['231Jiodoamphetamine ('231-IMP)
o PIEIEER A R s X OAREE ~ o w5 v RN
PEL v P %4 LYY, Single photon emission
CT (SPECT) (c 31 2 i b v—4 & L TIAL<
BARICER S Tws, £, Kuh®, KEY 5
I2°X v, microsphere model (2 J-5 < Jypid i i

ROTRALLBESh Y, BLIMP gL
ﬁJi G microsphere model @ Z Y4, ik s h T

* BRI AT A DFE & v 2 — R R
LR U S 7R T RO AR B o7
ZHF 446 1) 29 H
AR © 44710 J1 14 01
IR SR 2 BRI T BKA SR HIRY 6-1 (2 010)

FKH B BAIMAT BEZE & v 2 — K sg FE
fhom A

(f5pRe 300 13-23, 1993)

W50 T, iRk O o 12B-IMP o
HY L A3 {E4E L7, microsphere model 2 35 < Ji)
WMmﬁﬁmm Al BT, W ETIMIL R R 23

WS 5 2 LGS LTV D10,

F 7z, MR 0 1BLIMP o JEniti L 28
BLEETALQary A=k Ay MET L) IS
W IEBE I/ R & % hPTiK L R o E R
m%ﬁ%&ntwamwmaﬁﬁﬁﬁﬁﬁ<mm
% Tz @ Sy PTG L S A o> i o0 R 13 SR T 43
75,

—75, weighted integration method (X » 2 =
vR— AV hEFALOETARBIBIVLE R,
L7222 - CHEEERmG A mEcHESh TWw S
ZEARERT NS,

Ao B, BI-IMP XU F A+ v’
SPECT # v /= weighted integration method (Z

% Iy PN L 35 B T 45 k. OF S T i o 97 ) i i 3K
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ﬁ‘mlulL'nI %fi T5ZLThH.

. MREILVHZE

1. xt %
REGE, AEIIRIE 2 4], (8P RE g 2
B X OEHEE 1 Flo it S ) (Table 1).
2. BILIMP 44 + 3+ %7 SPECT 2R\ 1
weighted integration method 35 & 7 Table look
up method (C& 2 BRI RERES L U'H
P Bd 1 % 3 B 76 BB R D &R EH EUE
Figure 1l (5p+ k97 2av —h AV FET
WEARGE L 7.
Cau(t) : AJBE CRBFZE TRt I2 B3 58)
IR&f R BEEEIC Z DRI TO A 7 4
=R E R L TH)
Wi €12 334 5 IHLRRS N Rk b RT3
BE
ki o ML A it~ o RT BT O B E
¥ (m//m//min)
ke @ ffRE 2> & AN~ RIBITO # KT
¥ (m//m//min)
=12 L, i s X O o RTBREE I W
b RIBHEAEHOHE H .
¥ 7=, JptiKfLEis 2 f (m//m//min), '23I-IMP
o PIRFETR R4 E, 21-IMP o distribution
volume # Vo(ml/ml) L 32 &, WOBELERY

- -
- = U

Ci(t) :

NEZD,
ki=E-f
Va=ki/ke

ZZ ik E=1 kLY,
X5z, B[-IMP o partition coefficient # 2

304 145 (1993)

RN IS (AE T 2 ML O I % a(g/ml) L+
&.&,

Vy—a-a
L0 Ao RMILE s ECER & E A0z
TH’«]‘?)‘, o (X SPECT o F R JEIMRREIC &

W NGO R & 5 T
Hmﬁl%aiﬁﬂ('l\lfiyk'llm RI 2#“.{]%'{@}1%‘;‘[?512?2{{: dC,(v)/
dt

dC,(t)/dt =ki1C.(t)—kaC\,(t) (n
LEEh, ZhEfl,

Cu(t)=k1Cu(t)xexp(—kat) 2)
PEMrN L. 22T, rFESEESE LT
SPECT mﬁuﬁzum#mc:ﬁm (FA4+3v7

W) o T, 2 FEEO M R R R ER Wat), Wa(t)
% (2) OIICF L, scan PIED H T E TS
T3 & ‘(k}tff;?v Y 1)

S; W1(D)Cy(0)dt = ki SOT Wi(O)Ca(t)rexp(— kat)dt
(3a)

capillary

L

brain tissue

Ca(t)
k1

VY ooy

A model to describe the 123I-IMP Kkinetics in
the brain. k1 and k2 denote influx and outflux
rate constants in the brain respectively. rCBF
corresponds to ki, and the regional distribution
volume (Va) corresponds to a ratio of ki/ka.

Fig. 1

Profile of subjects

(ml/g), ¥ AFED RN X % tissue fraction (B
Table 1

Subject  Age/Sex* Dmgnosns
1 63/M chromc cerebral mfarctlon
2 79/M acute cerebral infarction
3 74/F acute cerebral infarction
4 70/M chronic cerebral infarction
S 26/M healthy volunteer

*M; male, F; female, **MR ; mitral regurgitation

Heart and Lung disease Smoking
n.p. t
n.p. t
MR**  chronic heart failure -
n.p. 5
n.p. s

Presented by Medical*Online



I FOT A AL DA B o {52 s o O Fey PO VA L 9 70 L i (2 oD vl ke | B D i 7 15

SZ\Vzﬂ)C}(Udl;fklsz\V2ﬂ)C;(U*exp(»—szdt
(3b)

el :’C(i, Wl(t):I, Wz(t):l &F‘H‘/\f:'
2T, Ga)Rofuz 3b) XojuT # h #
nEs L,

gTW(UC(UM/qTW(UC(Um
0 1 b 0 2 b
::{SZ\Vlﬂ)Ch(U*CXp(A*kzﬂdt
/Ewmncn»um-kmm} )

BN, Ho U Cut) 23 HzobhsoT
TW T ~
go l(t)C.,(t)dt/j0 Wa(t)Ci(t)dt (ot % ke @
T NAMMERTE 5.

T

[y Wivcundt /[ wacuwde 1 41+ <

7 SPECT I4Emif5ic 5.2 & - i & e U 7c
A0S (EA T ##4 (weighted integration))
FTH2ZEICEVRDOLNLDT, ZOF—T Lk
D ke DfEA k@ 0 L (Table look up method), =
D ke iz 3a) 2 & 7213 3b) U XA L C ka fifi
+ie b B IFTIMIALAR 23k AL 4.

IO HEE, UNIX 99— 25— 3L 30
TITAN-750 }-Gfibiriz.

3. 12BL.IMP 54+ 3 4 7 SPECT 2B\ 73
BYRN_FECLZ2BBLFEDOHE
REOZYM & RS 520, QA KL X
CHBT2XY QRickiIs 2 >0 R ak
BLO ke DfliE /b REOFHE L ko,

ENGRRE A J O

4. 3 AL N—F AL PEFLRER

123 IMP 0 4N TORBO RN ICE T 5 220
W=t A P ETNO ZYMEL HEET L 720,
Fig. 2 lci k945 3 a L — AL FEFALE
BE LIk T >, 22T,

Ca() + ATJBAEL (RBFZETIRBRL t ISk 2 8)
fR&ifi RLGEEEIC 2 DBZIToA 7 4
= it ERE L CTHEL)

Co(t) - IEZ t 123513 2 IGHE AR M st R
13

capillary

Ca(t) A

k1 k2

' Ce(t)

precursor pool

k3

v

Cm(t)

metabolic pool

Chb(t)

brain tissue

Fig. 2 This is the 3 compartment model to describe
the 123]1-IMP kinetics in the brain. ki, k2 and
ks denote influx, outflux and retaining rate
constants in the brain respectively. rCBF cor-
responds to k.

Cult) = W4 4233 2 ML I UL 1K
k7" —nip R
Cun0) = HEA €IS 450 2 IRHLAR B I Bt [
&7 — e R
ko o LA IN 20 0 BGRLRRGEZ BEE RS IA 7" — 1~
RI1 #47 o #4 & # (ml/ml/min)
Ko @ IMEHLRRIERERTEAUAR 7" — L s S LN ~ D
RI #4170 # w3k (m//ml/min)
ks : eHLRREERERTELA 77— v 2 & iR ACE
PEEE 7 — v~ @ R B 1T o 58 B
(m//ml/min)
ferE L, b X OTRRLE0R o RIBEE VA
L RIERFHIEHOME H 7.
IR N EOEREERE RTSA (A 7" — L b 36 & OV L
BN A EE R E 7 — v p o R PRI o B ]
Ak dC.(t)/dt, dCw(t)/dt (FIKD L HicFKEN S.

dCe(t)/dt =ki1Ca(t)—(ka+ka)Ce(t) (5)

dC(t)/dt=ksC.(t) (6)
7z,

Cu(t)=Ce(t)+Cmlt) 7)
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(5) B LV (6) R H M L

Ce(t)={ki1/(k2+k3)}

* {(ke—ka)exp(—(kz+ka)t)} *C.(t) (8)
Cm(t)= {kiks/(k2+k3)}

« {1—exp(—(k2+ka)t)} *Cq(t) 9)

T, FEEE>YRT.
B XBI® O KXE () KITKRALT,
Co(t)= {k1/(ke+k3)}
« {ks+kaexp(—(ka+ka)t)} *Cu(t) (10)

N"ELNS.

Zo (10) X2k b K< HH T 5 & 95 (10) K
BT 2 3 ook ki, ke, ks Dfia /i
DFEFHEICE VR,

5. Positron emission tomography (PET) J|%E
A X 5 ST N LB R L o g o 7o w,
SPECT Jlig » i PET (H2%0 K — 5 = # i
F— 7 TF 7T 7 ik, scan [ : 90F)!12 (2
& % I IR R o JE E AT - 7. B A
Headtome 1V (Full width at half maximum: 4.5
mm). JE &7 14 2L OM line | 7mm X Y 6.5
mm o 14 2 5 4 2 (254 &)E 9mm, 9.5

mm) (& L.

6. SPECT A%

1Z1-IMP 222 MBq o e (1 53§D s &
[lEC # 4 + 3 v 7 SPECT i % A& L 7.
scan (¥, 2 45r[H% 10[a], 4 5[ % 1014, 1053 &
3EIOF0NHE T H 5. AT Headtome 11
(Full width at half maximum: 8 mm). #|E 2 7 A
Zi% OM line # JL#Eic 7, 42, 7T mm D% 2 5 4
2 (27 A4 AE 1Tmm) KFEEL. ZhbHD R
T4 AFEREN, DRV~ v, RS R
Lk, CEIIEPLD L SV S

RIS, 121 IMP B EE IR X D RN BIRIR
MEfF-7. LD 7 a b =2— i3, FEREGE%
2RETRHISHIL, 2% SHETIHIONT &,
EHILZORIOGETIH I T LiciRMm L, Pk
124y, 144y, 174%, 204y, 2543, 304y, 404%, 50
4y, 605y, 704y, 804y, 905pcHM L. Zh b
ORI AR EHT g RL & 7 >+ 2 Well 5

30 % 1 5 (1993)

vrFL—varhv sl ClEL, iz
DL TOA 7 7 7 — 1 hliiE % F U T AT
L LCERI L.

SPECT (2 & % il iz, SPECT #ff & Well
My o FLr—varhvr s loliT cross
calibration #4f7vy Well Blo o F L —2 307
YEDON Y MEICHRE L 7ofiE L.

£ 7z, W IEREE loem o [Ig—7 7 »
FAEHWTIT- 2.

PET i & it pff » 1 #% 45 & 08 SPECT i & IRf
(1BL-IMP LRI, S5, 10, 20, 60 531%) 1243
TR » 2 5347 % 1TV, PaCOq (2 K & 75 ZEHh o
Bz LR L.

7. ERER

PET ojilijf4 7>, SPECT O ifgD 15 2 7 14 212
IS5 2T A4 2 &BNL, ZoliHomg LT,
IR ER 38 & OVANIM B BT 0 463800 - BELO U 2 (B0
L beige - fgd L 7.

RO 1231-IMP SPECT, PET L 4, 12 /)il
Hagk I & OVAIN L 45 3% (ACA gk, MCA anterior
trunk J§, MCA middle trunk %, MCA posterior
trunk Ji§, PCA #i%) o 120870 & @ L7z, B
B o K& & R, MM ER T E RS 32 mm
DO, ACA B ¢ H{E 16 mm o g, MCA
anterior trunk Jg{1s £ 8 PCA I 16 mm < 32mm
OKiHI%, MCA middle trunk < 16 mm ~ 48
mm o K513, MCA posterior trunk Jg ¢ 16 mm x
64 mm DMK TH %.

. # £

. KX v RSN BLIMP 5 (5 3y
7 SPECT | X % Jy I ALt e i 5 s & OF iR 1=
G & A7 TN A B 3 (V) o i % o 5]
¥, ZAcsbit s PET (X % JEmbL it b i
% L L 4, ic Figs. 3a, 4a, 5a (2733, Fig. 3a (3 {g
#GRE# B (Subject 5), Fig. 4a (3 2044 19 bli 2k 51
(Subject 2), Fig. Sa (3 MBI ZE ] (Subject 4)
<& %. F1-, Figs.3b, 4b, 5b (o Z 41 v o3l
o 1BLIMP ¥ 4 + 2 v 7 SPECT ¥ — # O 4%
frame %, !'2L-IMP ##H#% Omin 5>+ 20 min,
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-

IMP SPECT IMP SPECT
CBF Vd

Fig. 3a These images are rCBF image by H21°0-PET
technique, rCBF image and Vq image by the
present technique of the healthy volunteer
(Subject 5). Low values of Vq was observed in
bilateral occipital lobe.

0-20min  20-40min

40-60min  60-90min

Fig. 3b These images were obtained by adding frames
of dynamic SPECT of the healthy volunteer
(Subject 5). Early images are similar to rCBF
image by the present technique in pattern,
and delayed images become similar to Va
image. This clearly indicates a significant
clearance of 123[-IMP from the brain.

20 min %% 40 min, 40 min %>% 60 min, 60 min
225 90min O TERAEFRIME L THE-HKRE,
AR & 2 RPN L R i R 3 & OF R BT L v o>
FOESE R & L bR,

*R* |

PET CBF

: )
IMP SPECT IMP SPECT

Fig. 4a

Fig. 4b

CBF Vvd

These images are rCBF image by H2!50-
PET technique, rCBF image and Va image
by the present technique of the patient with
acute cerebral infarction (Subject 2). Low
values of Vg was observed in cerebral infarcted
region in right MCA and PCA territory.

These images were obtained by adding frames
of dynamic SPECT of the patient with acute
cerebral infarction (Subject 2). Early images
are similar to rCBF image by the present
technique in pattern, and delayed images be-
come similar to Va image. This clearly indi-
cates a significant clearance of 123[-IMP
from the brain.

Figure 6 i, AEic kv HEI L 12-IMP
SPECT iz & % Rprhkfuitg (rCBF) (;Y) & PET
2k % rCBF (; X) & otz ~3. MBFHRE
r=0.91 (p<0.001), #HRIIx Y=0.88X—-1.05 T
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6 &
= Y = 0.88X - 1.05 Py
E = r = 0.91 (p<0.001) °®
o E n=60 °
w Q= 40 .
me g s
O -0 ®
o © §°
=2T= 2/
£E oo
°
)
; 0 Ll T
X 2 -, 8 ~ 0 20 40 60
IMP SPECT ° IMP SPECT PET CBF
CBF vd (ml1/100mli/min.)

Fig. 6 Comparison of rCBF values obtained by
H2150-PET technique with those by the present
technique. Good correlation was observed be-
tween rCBF values obtained by the present
technique and those by H21°0-PET technique.

Fig. 5a These images are rCBF image by H2!50-
PET technique, rCBF image and Vg4 image
by the present technique of the patient with
chronic cerebral infarction (Subject 4). Low
values of Vq was observed in cerebral infarcted
region in left PCA territory. The discrepancy

of distribution between rCBF image and V4 e 60
image by the present technique was observed ;.; - Y= ;-ggx + 3-321
. . 4 r= 0. <0.
around cerebral infarcted region. g £ i# '
w2 E w-
€ E
o~ 8
o
=S 2]
£ E
o
= 0
E 0 20 40 60
0-20min 20-40min IMP CBF
(Non-linear least square fitting)
(ml/100ml/min.)

Fig. 7 Comparison of rCBF values obtained by non-
: . . linear least square fitting using 123-IMP dy-
40-60min 60-90min namic SPECT with those by the present
technique. rCBF values obtained by the present
technique were confirmed to be consistent with
those by non-linear least square fitting.

Fig. 5b These images were obtained by adding frames
of dynamic SPECT of the patient with chronic

cerebral infarction (Subject 4). Early images .
are similar to rCBF image by the present BAF I FREAR D b,

technique in pattern, and delayed images be- ¥ 7-, Fig. 7 iz, 1231-IMP ¥ 1 + 3 v 7 SPECT

come similar to Vq image, especially around Fe I 2ari—hAY FEFACESNT

infarcted region. This clearly indicates a sig- o,
nificant clearance of 123I-IMP from the brain. B/ —Fikic X b R rCBF (; X) L&

Bz 5 tCBF (G Y) roffRER3. HHEMRK
13 1=0.99 (p<0.001), FERIT Y=1.02X+0.08
Thol.

2. Figure 8 iz 123[-[IMP # 4 + X v 7 SPECT
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]
o
E
60
€ Y = 0.92X + 1.99
g c r = 0.96 (p<0.001)
< E
WL &= 40
m °CE,
OES
adr °
ZE,E 20
c
o
b 0 T T
o 0 20 40 60
8
IMP CBF

(based on 2 compartment model)
(m1/100mIi/min.)

Fig. 8 Comparison of rCBF values obtained by non-
linear least square fitting based on 2 compart-
ment model using !23I-IMP dynamic SPECT
with those by non-linear least square fitting
based on 3 compartment model. rCBF values
determined by 2 compartment model analysis
were confirmed to be consistent with those
determined by 3 compartment model analysis.

40
p<0.001

o —
§
= 30
o
>

=
c E

= 20 1
..—°__ [3 mean + S.D.
==
)
= 10 normal region;
- n=51
o infarcted region;

n=5
0
normal infarcted
region region

Fig. 9 Comparison of Vg4 values in normal regions
with those in infarcted regions which wac
determined by X-ray CT. The significant dif-
ference was observed between Vg values in
normal regions and those in infarcted regions.

F—=2ED2ar R X=hALFEFTAIKSNT
BN R ic X v ke rCBF (5 X) &,
ML 3arA=bAr FEFMICHES O TIER
WE/h Rk L vk iz CBF G Y) L 0%
®R+. ARSI, r=0.96 (p<0.001), FHEE
2 Y=0.92X+1.99 T - 7.

$72, X CT EEFRINMEZ 73 ko ks

itz 0.0056+0.0128 m//m//min (mean+S.D.) T
b 7.

3. AgEick vk, X CT Loy
EH R UAEIE D 7 AL F AU HE Y 3 % AL KL i
SMECER (Vo) % Fig. 9 (R4, X CT LIEH
WA % 775 3 BRSO i i 8 43 B 31 E 27.945.66
m//ml (mean+S.D.), X # CT _| o fi%eisk o KL
WO BC R 1: 9.56+4.22 m//m/ (mean+S.D.) T
H Y, IEH VIR & B o K ifiLik 5 BE K O
RN, AR tRE (Welch i) TH K
# (p<0.001) #&ED /-,

Iv. % =

. FEOFRM - 4%

weighted integration method (%, PET T®
H20 (2 & % il i o fliEic s v»wTid 3T
CEOF RN FUESBE S A TR Y BT, K
BF%e <13 Alpert & o #1416) (2 Ji-5 v 7= (weighted
integration method 35 & Of Table look up method).
AT X 5 AT R it & PET (2 X % BT
it e i o> o< % — i3 X < —F L (Figs. 3a,
4a, 5a), KEEIC X Y B &S rCBF & PET (2
t % rCBF & o ic i Bif 2 #HE S LR
(Fig. 6), Ao ZYtErvrantz. £7, Fig.7
Wt ko, 2ay =k Ay FEFAMICKS
W N R & Y SR 72 rCBF L Ak
{2k VR 7z rCBF (3 X < —# L, fEkoFRE
L AT B OREO 2 AP HEE S 7.

IBLIMP To 2 a2 3=k A2 FETF VBRI
B WWT, 2O0BEEERK ki, ke OFBE L
LCfxic i3I h—FELH v s T v
55910 UL, ZolEEHEICKR A 2%
oI ERA TR V. 4R, bhbhn
[#% L 7= weighted integration method # v 7z
Gk HEE RO HE TS 2
LBTE, ZoRTORFRAMES RS,

2. I2-IMP QO ¥)EJERH#HE (E)

SR, 'PLIMP o PlEIfER e 1 &L
<2 123.JMP SPECT iz X % rCBF ## & L%
B, ERICE ZoERI LY LS RETDH
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D 231920 jao GETEKIMLFRE S K73 52022,
123.JMP SPECT iz & % rCBF & PET ic X %
rCBF & o [ o E#EFN » A (Fig. 6) i3,
H2150 o gIEEEMmHRICRT 2 1231-IMP 0]
EfERMHEROKEZX L TEY, Zhid HPO D
PIEER MR E | LET 5 L2329, 1BLIMP
DYIEfERMHRE RS Z LItk s, T TRE
DfEix 0.88 TH Y, BWRICHES LI fEL FU
D% IR L 72231920,

3. 23 NR= P AL PEFLORYH
Figures 3b, 4b, 5b iZ;R+ & 5 ic, BLIMP #
B B B 0 R AR TR T X % R T R L
EBRICEBO & — o &R+, BfoREL &
b TN T 0 1BL-IMP o 34 538 K L7 S BT
&5 BeE BRI D~ 7 — iz B kL T
5. ZDZ LT, BIIMP opa b0 LAY
FETDZLERLTEY, BLIMP ORI TO
REOREMTIC BV TiE 12B1-IMP Dfh 6 D v
HLEEZBELEZET AT DL 2 a3 3— b2y
FETFTNCE BB ETHLZ LERLTH
5.

¥/, Fig. 8 IR+ X 91, 2av—r 2y
FEFAICES W CIEBER/INFEICL Y kD
7z TCBF &, WL 3av—rxbEFL
IS W CIERIE R/ REIC X v kw7 rCBF
Lz E—HL, 3as = b AL FEFALE
iF % ks (kRN RS EE 7 — v~ o 123-IMP
DOBATHEEEE (retaining rate constant)) i
0.0056+0.0128 m//m//min (mean+S.D.) & }4»ic
IS, EBRLIZLDTHo. ZhbHofER
i, 1BLIMP A HBRICER VA Eh iz L A L
BERL Ec3REtshiinwz LERLTEHEY,
123 IMP o N T D B i 8135 2 a2
W= bMAVMETNVORYMEERTLDOTHS.
4. Mm% SEE N

12BLIMP o fMIfLyE L E Bk, BHic s %
IBLIMP ORFOREEZRLTVWEL0LEX
L3 A, 121-IMP oI BT A IO W
T, pH HERCIRE/KOELEE 7I VA
EADERICE D LT HELY R, TIVERA

30% 1 5 (1993)

D Hts b & ) KR TEMMEO KRR
~DOFER LT HEED N sh, o B3
Ll ERTWAREW, £/, KTo 2I-IMP »
HEHITHOWTYH, WFNLREOA LT T I
oRFELHLDLD B L T 5 WELD 2, PET
Lk 2BBREEONMICUUS LT 585, b
% V3 R ET BN I B LA I fR] A B EE 75, function %
TFLY5Z LETFBTIBEO VLS, oK
BEBELMCER TV,

AEloKE T, ®ifkE (Figs. 3a, 4a, 5a) (Z7R
EN TV & 9 I BRI R 5B E $0 < 3N R
LicEbo XN bh, R, HESEEO
Wi f4¢ R (Fig. 3a) o W< > »n X # CT Lk
TEH TR UNAR % 5753 8081 38 C ) TN L Y 53 i
BOBEEE R L. 20, X# CT _LoIEHFRIL
RIS 38 W C ey T ARG L 99 B A R A EAL & 75 % B
HICOWTRAHTH 5.

7o, X# CT LoBisic 17 % it s il
SE R TE B W MU 358 0 R4 I 7 73 i i 3 & b~
%1 L (Figs. 4a, 5a), WiF o Mic 3 H E&E LR
W HALz (Fig. 9). #5290 (3, 121-IMP o Jii4 ifn
WRCE R & MRk E O R L (]E L T tissue
viability ic>WTORHFZFT-TWEHD, Zh b
D FER (Figs. 4a, 5a) H 5>, 1281-IMP o 4 ifL ik 45y
FUER S tissue viability 277 L 9 5 L& Z L.

&b, BYEMmsEgE o 1B (Fig. Sa) T,
B2 B o> JEI PR C 0 Ji FIT ARG AL o oD B 38D 43 A &
Joy T A 1. 97 3 B S B D AR T 30 53 A & o0 [ > fige i
(R MR L v R F LT v 2 28 JR BT i % 53 Bl
EBTEEEFBECHEZATVD) BEHLAT
BV, JEFT I A E B T R & (3
MOEBETRLTWS LEALRL., £, Z0O
WAL TN AETFL Tns Z LA FRSE
N, Tk Sk BT, 4%, PET
2 X B T AR S L B RS LETH
3 LEbh 52,
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Summary

A Technique for a Rapid Imaging of Regional CBF and Partition Coefficient Using
Dynamic SPECT and N-Isopropyl-p-['?*I]lodoamphetamine ('2I-IMP)

Hiroshi ITon*, Hidehiro IiDA*, Matsutaro MURAKAMI*, P.M. BLOOMFIELD*,
Syuichi MIURA*, Toshio OKUDERA*, Atsushi INUGAMI*, Toshihide OGAWA*,
Jun HATAZAWA*, Hideaki FusiTa*, Eku SHIMOSEGAWA*, Iwao KANNO*,
Hiroshi FukupA** and Kazuo UEMURA*

* Department of Radiology and Nuclear Medicine, Research Institute for Brain
and Blood Vessels-Akita, Japan
** Department of Radiology and Nuclear Medicine, Research Institute for Cancer
and Tuberculosis, Tohoku University, Sendai, Japan

IMP is a flow tracer due to a large first pass
extraction fraction and high affinity in the brain,
but significant clearance from the brain causes
change of distribution when the scan start time is
delayed. The purpose of the present study is to
develop a new method to rapidly calculate a quan-
titative CBF image by taking into account for the
clearance effects. A dynamic SPECT scan was
performed on 5 subjects (4 patients with cerebral
infarction and 1 normal volunteer) following slow
intravenous infusion of 123[-IMP. The arterial
input function was obtained by frequent blood
sampling and by measuring an octanol extraction
ratio for each sample. Firstly, non-linear least
square fitting (NLS) was performed to investigate
the tracer kinetics of 123[-IMP. The 3 compart-
ment model analysis yielded negligibly small ks
(retaining rate constant) (0.0056-+0.0128 (m//ml/
min)), and consistent ki (transport rate constant)
with those determined by 2 compartment model
(2CM) analysis (r=0.96, p<<0.001). In addition,

ki was consistent with CBF measured by 150
water PET technique. These observations sug-
gested validity of using 2CM for describing the
IMP tracer kinetics. Secondly, a weighted integra-
tion (WI) technique has been implemented to
calculate rapidly images of CBF and partition
coefficient (V4). The WI technique yielded values
of CBF (k1) and V4 (ki/k2). They were confirmed
to be consistent with those determined by NLS
technique (CBF; r=0.99, p<0.001, V4; r=0.99,
p<0.001), and calculated ki agreed well with PET
CBF (r=0.91, p<0.001). We observed changed
Vq in infarcted patients. This supports an im-
portance for calculating of V4 image. V4, image
will provide additional clinical information be-
cause 123[-IMP binding mechanism may be related
to cell viability.

Key words: 123[-IMP, SPECT, Regional CBF,
2 compartment model, Weighted integration
method.
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