(B %)
I3[.IMP SPECT |2 & 1 I = 8 2
—— Wi InE AR R 12 (WATER BATH ) i X 532 8AFR—
Fo4) i wmA BT Bl —* ;1 BEEX*
fot] IR wX W R KK FISeRRt NE BRI
BRI R TR EE

EE 21[IMPSPECT ik 5
MWc, $RZ2EBIROREETHER

BAROL AR RE T b B iRk Mk 2, JERE,OME(L TS H
EEER L. MRINLEREEF26T, 18 CGEmEE) & IR (i
B oY, BEE AR (BRA Y b3y 2Tl UcR) & 1B R (44°C © WATER BATH Chnfla L
foBf) LT/, IMP EiES S R, BhfIRFEGCERM % KfT, SHIRIM IMP (cxh3 % §iRfL IMP %4
(%PR) %, 41, WREME, KEBEHRSICHOWTHRE Lic, IRTRERAMBT %PRIIKESSEB LA, 11
B, B HIBRCTHERTY %PR o LR L ABHORA & B, 1IB BHcTam, RtEo PR »—E
LRGE LI O lRE: OBIR IS 8 T 2 BEIRBUE, SDRD 9.0%, 7.5% &L Bif/fiz r L. DL,
WATER BATH |2 X % REIRIEMEEICT, 472 ) — A hhithg Licd THRA~DANBIBTH 5 Bk fn
IMP IR % V3 109 AN O B THEETRETH b, AKICTHIERBIERMESWREL Ieb L F

481

Zbhite.

L FL&IC

Single photon emission computed tomography
(SPECT) % A7z MLt & &RE o ko
Teb iz, FEREBEY DO M G O RESL A E
HThs. LrLhdis, HHAIShTHS 133Xe
HAWABIC & B R ERIE T, RERFick
7% b v—HDAFENREER L RERREREN
%5 R ECESR D Y, o BKILFE b v—ic
ié@%mmmﬁ#M$®%ib§inTw5

* kﬁ&kﬂﬁ%ﬁwﬂ&ﬁ&%ﬁ%

** [ HE—HE
ek [ b v — S EERAENT
R KBRS B IR R R
ZfM 4410 13 H
RAEFZA DS 1LA20H
BIRIGER % © KBRS EHILE R 2-2 (2 565)

NN S GRS
MW 52

(HB2F 30: 481-488, 1993)

Z » h ¢, N-isopropyl-p-[123I]iodoamphetamine
(3BL-IMP) &, #EEgREHI <,
sphere X LTEHHT1LEXHLA TR YLD, =
OHEEFIA L MLRRIEE BeBERES L
TWws3®, ZhboFEkodh, Kuh®, fam®
B OB L - R BIIRER Mk A — &IV b h
TWoH, ZhboFkE, $ik~0rF—F 0
HEL VO REEPEEL LTERSA TV 3.

—%, LV REODE CIREIRRILE: L LT
1%, Podreka &% »EBIME, EEERGHICS W Tk
NTWB R, ZOHERB L CHHEICE T 5 3%
MrsREZ R EhTnin.

4@, bhbhix, 281-IMP SPECT % fivC
BhRER L R D I BTEIMRRF T RRARER M1 %
Wz ERBIIK ML FREHRIE I > v T ERERIRRET 2 1T
v, ZORIEREEE & Rt BIIRER MR & HlkRat L
loTHE+T%.

chemical micro-
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IL HREITHE

X, AR R BE 42 B (B 30
B, otk 12 ), FHERE 5T.2+13.9 %) TH 5.
zhbz, TR GEmRER - £BEORHERO Bk
LR Lz b — B THIE, TR
OB - —Rlopike2» o> FWETE MR L 28D
35 o> 2 BEICAY T, & o I B mEGEIC X
n, A B (EEA v by 7 TR L) 15
il TIB ¢ (WATER BATH THmR L 78 : 3%
Az ) 20 # L i T REN L 2.

ERMERE, YRR IC THRBELZEBHEA
4-head [HEEFEI # > = # A 5 SPECT® (H 57
GAMMA VIEW SPECT 2000H) © & %. Fig. 1
CAECBTI2RER Y Y a—nEgpT. Bl
IMP 222 MBq # I #IR & 0 #EEE L, 24
ORI RSTRERIAR 2 B T 2 7o i, #RIE & [l
iz 1 7 uv—24 20 o Planar E % HgE 20 4y
$TUINSE, Z %K 23 4R T SPECT U4 % fif
7, &biczo#% 1 71— 212080 Planar 1Eif
r 25RINEE L. b 62 U BE D
FBRIC 22G 77 v 8%, AMERRIC 20G
77 u g KRS PRGNS IRA U RERGEER ML
88 (Harvard infusion-withdrawal pump, Model
98032) iz 2, FRMEEFELE &V BINR & #RAR D © [RIE
I S Sy FEsEERML (1 mi/min) % {517 L 7. Bhik
IR Z 2 h o BEUILIRY © 1B REO KR &
Ay FL—va v Ay a - TRIEL
ZORWHEO—MEMY A7 % 7 — il 24T -
1=

AR > 21-IMP o hTRRS T trap S h
BB L, BARICR > T& 7 'BLIMP o #5%
pass ratio (LA F %PR) L E&E L, £ ZI-IMP,
¥R %> (Unmetabolized Fraction), sK¥Etdmk
4y (Metabolized Fraction) #h #h o % PR %3k
Wi (Fig. 2). LLEo#EREY L Lic, EEOM~
DASIBE T H % Fefe@ikER Mk CAF A ) ©
o 1BLIMP RS & R iRiRMmE CLF
Vi) »6 EORBEDRETHENRE,L LR L
el :

30 % 5 %5 (1993)

% 7= SPECT & & I < /Nial-Ekic 8% 8 pixel
(3.2x3.2cm) OB EEEZ FRE L, Kuhl, fiH 5
o reference sample 3% (235 & JRFTINIIL R &
(LAF rCBF) 2&H L7-. ZoEEiRMmoO A+ 7 #
7 — SR, Ex ORERZ L ICRE L fEx
Hwiz, zok 5121 T, Atk rCBF L
VX 0 HEE Lz tCBF L& Ml L, Wi#F oA
Vol Ry (N

73, FEEo WATER BATH #:ic L 2 s
Fig. 3 iz7553. Podreka &9 o Fkic#EL T, £
44°C » WATER BATH o 4#iilin b T x <
K10 MR L TREMRDO REL L. 20
%, SRS v 12PLIMP 28 L, FERC
FiHERAR (V35 L EBEBBIR (A R X ) Rifctk
iM% BRss L7, £ 7 pifiaod IREE G, JE IR d
B, BERA v bty sk (AR T AERY
#iE L, WATER BATH i (IIB #) Ti3Kii%
HELRA L L.

HMAHFNREEEREL LT, £EMo % PR
DO HBix, ANOVA |z X 3 —EEE MO &
Scheffe D L HEIL#B:IC X »7-. 5 — # (% mean+
standard deviation Tz L, AHiAk#t 5% LLF
E L

n. # 8

Figure 4 |2, HikE0iREE L ZI-IMP o455
» %PR L oBfRE Y. JEIMRRE A B T,
SEFIC X v %PR Z OISV dp b 100% £ T
KEnFoo&n4Lbh, £HEMEHETCoBR
IR o> 12P1-IMP o REEEICITEAESKE W Z
LAVREN. MREE (LR T3, £imic
%PR T ERL, »o, Eo-oX8 WAL M
EREN T 41°C 5 5 45°C £ T o RER(L L
%PR L oficiz—EDOBRIEED o7z

Table 1 ic, £REMD %PR #5574, 4 1231
IMP, REWEMERSY, AWM 2 h £ hIEImERE
L) It ~, B &y by ik (A B,
WATER BATH #: (IIB #) oJEIc, %PR 0
BEEEmL, £72, zods > 83B L.
K1z, WATER BATH # (IIB i) i2HW1C, 4
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Fig. 1 Brain

Activity Time Activity Curve

® , @ O

: ® Planar Dynamic Image
B2 @ SPECT Acquisition
P @ Planar Dynamic Image

0 5 20 43 45 (min)

m Arterial Sampling
M Venous Sampling

0

128 || MP i.v.
Fig. 2
Ma
| MP A " ! Mv (] Metabolized Fraction Fig. 1 Time schedule of this study. Using a time ac-
A . 7 Unfistaboli z6d Fraction tivity curve of the whole brain, counts at 5 min,
/ Uv referred as Bl, and mean counts at immediately
""""""""""""""" before and after SPECT acquisition, as B2,
A Vv were obtained. From these results, rCBF was
calculated by using the reference sample
IMPv thod
%P . Yy me .
%P R ( Whole I M P) IMPa 100 Fig. 2 Definition of pass ratio (%PR). The ratio of
123[.IMP radioactivity of venous blood com-
. Uv pared to arterial blood was calculated in three
0 -
%P R ( Unmetabolized ) - Ua X100 fractions, whole blood, unmetabolized, and
metabolized fraction.
. Fig. 3 Hand warming in the water bath. Right hand
o) -
APR( Metabolized ) = Ma X100 was immersed in a 44°C water bath.

Fig. 3
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Fig. 4

Relationship between hand temperature
and %PR in each fraction. O showed
without hand warming (group I),
A showed hot blanket method (group
ITA) and X showed water bath method
(group IIB), respectively.
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Table 1 9%PR (pass ratio) of each group, in each fraction
Group 1 Group IT1A Group IIB
Whole IMP 47.5424.6 70.34+11.2* 77.945.6*
Unmetabolized 46.0+24.5 67.64+11.5* 75.74£5.7*
Metabolized 51.8427.4 80.2413.3* 86.74-8.7*
*p<<0.01 vs. group 1 (Mean+S.D.)
A B:
%PR ( Whole IMP)=Constant %PR (Unmetabolized) = Constant
CBF( by V) CBF( by V)

(ml/min/100gr)

60
y=6.744+0.86x
o n=20
r=0.86
r (p<0.01)
0 L2 1 1
0 30 60
CBF( by A)
(ml/min/100gr)

(ml/min/100gr)

60
y=6.44+0.86x
30 n=20
r=0.90
P (p<0.01)
o 1 1
0 30 60

CBF( by A)
(ml/min/100gr)

Fig. 5 Correlation of rCBF values measured by the arterial sampling method with the
venous sampling method. In the left panel (A) rCBF was calculated on the as-
sumption that %PR values were constant in whole IMP. In the right panel (B),
9%PR values were constant in unmetabolized fraction.

128 IMP & %PR (77.9+5.6% : S5 +S.D.) L
HevatERR Sy @ %PR (75.7+£5.7%) i3, #0EH o
ENEL Lotk

# Z L Fofkahz, WATER BATH #:icE
WT, %PR R—Eflici s & HEL TT- 7z,
2o kT, EFZ LT VETRD Bk 120-
IMP %25, fil§i~D AIB¥T & % Bhfikifn '*°1-IMP
HEVEPERR Y & HEE L o8I, EBRIC A E TR
DBk 2-IMP JEEHERS & & o BRE DR
ERdDHN, L Viko Aoy s EE%
B CLFCVY) 23k, £ '81IMP o %PR %
—EERE LK, VEBEIVOHEREL AkT
OERE L0 FHE, —16.7~21.8% DH&FHNT
HY, CV i3 90% Thol. EIEBHERSD

Y%PR % —EEE LK, VELXVOHEREL
A BETOEAE L OF T —14.3~11.19% D &P
ANThy, CVix 7.5% L BiFhfi & RLI.
Fig. 5A 114 BI-IMP » %PR % —& (771.9%)
LARE LB, Fig. 5B 3 fgwEtEksr o %PR
¥—iE (715.7%) LUELIEED, AEICTRD
rCBF L, VX o #E L rCBF L o B{% %
Y. WEFRCIEOMHBEERL, LK
L7z

ULk, WATER BATH i &k % it e &
WEX L5 L, BRPO ZI-IMP JEEEMER
7 Ur BRATREI 5.

1) EFIZ LICEIRILD & 27 7 ) — Lk &
fT+s%aE, BRAEERS>O %PR »—7E
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i 757%) LOEHED D L T, Ur=IMPyx
(0.757)"'x N, z z T IMPy (3 # R o 4 1231-
IMP g, N 3fHx o ER = L ic JIE L 728k
BRI A 7 # 7 — LR,

2) Ay s —niithE L, & 120
IMP o %PR #—3E (77.9%) LAE L, @RI
oAy xR E LT —El (YT
80.2+3.09) 5 HT 5 Z Lick v, Uy=IMPy x
(0.779)~1 % 0.802.

Iv. # =

Kuhl, f3H & 084 U - Fs Bk 2:3-% 13,
CIBLIMP 3, $EHRN, fFcROoB T
1A 5 o washout (3 /075 < 12FE D FEEEY M
1 X, vwbiF chemical microsphere & L T %)
T LnHFEZDL LT, fii~o AN
EERE S MORRBIIRERMLZ /TS Z Lick b
Ko, MMEER*EZH T2 H5ETHL. 20Kk
1%, PET (2 X % XM BIEE S 13 Xe AL,
133Xe Frihin S ERE L OB L RIFTH
D AUSID o fe S ERER Lk B By o FRELME L T
FENTHE YW, EHMEORVERITE L Sh
TwWs. Lal, ToFECE, Blik~0H 75—
FAREILETH Y, REP»OFHBICRR
WHETH D LV REN DD, —F, WL 1B
IMP SPECT # W/ ER#: TH % Matsuda »
—EARER M 1<k 5 rCBF ofllEix, JEK
B & % %, early image & delayed image o 2
Bl H A LEE L o D REICE S 2R AR <,
FBOAEHFOEO XL REVHRD Y
AR LI RELRALH 5.

Phelps 19 x, PET < 8F-FDG i X 3§/
W — 2 REPEIC BT, ~D AT B E K
» oI, BRRMLORAL LT, Ly REBod
EWIE#RE w5 2 L2 RA, zofFAMkE
WE L. 2L, RESHREFICH L TKR
B, AR, BHEXELT 5 PET fifEic
BWTIE, IVEEOHBVWERES kDO S Z L,
BRI > 7 v 2 — 2 BB O REEREE & JE T 5
YEDH % BF-FDG % T B o B o 3

30 % 5 % (1993)

AL s kYR, BETEIIZEGN
NEHHTHS PET REICEWTE, FHRERIM
FiEEAERAVWLRY, BlRMA IS Z L
ML,

LA L, !BILIMP SPECT (2 & % i@ o B58)
MRERIMLEEIC B VT, BIRORD D ICFIRE V5
ZENTENE, REARSCRERFORS 72
—MEIRBEZ BT b HEITTRE & 72 Y, ML
BILED, HEBEKOB~IVIE<ERL IS L
DEEZILNS.

FOEZICESWThbR b, BRIk ML
HEoZMME, MERECS W TR L. @S
iz BLIMP (3, 8lRD 5 FHk £ O RRMmE
* BB T trap Sh, Y OEIRICKS
LEZLNBED, b L, ZoORBOEIRK L FHIR O
2B IMP O EEDCEGEN—E LS5, MITH
R 1231-IMP 755 @ik 1231-IMP 2SHEE ] HE
TRV, LEx. LnL, Fig. 4 o3+
&L, AENEAT 4B T BIEEIRM o 1231-
IMP n s HICIER IC K& 7 ANZEE B iz,
% Z TULil PET SRETfTbAL iz & 51219, R
AINRT 5 Z LiICk D RMEFEEY T2 121-IMP
DEEERMSEL H LRI,

IR G, BR Ay by s ik (A ) &
WATER BATH #: (IIB #) » 2 i #ifFL, i
FTa L e, BRI T 2 BRA v b3
v 7 B HOWIOIMRETE, MR ERE, BE
HERFIC o RHE R B 0, WRE O K ER b I
T 41°C o5, 45°C LA TOEENRAZ LA, K
20 ) v b Lo BERICHK 44°C o E AR
ii+% WATER BATH #:Tix, O K& 8%
RO o RERFNORERLIZ/NE <, #Midbi
EEEFE LRSS T, Ty d s 3 E—icn
HAETH »12. 7 OFE5E WATER BATH %<
D %PR iF, EHoX2AUNELLAD, MRICE Y
—EEICES L LEZ DRI,

WATER BATH #:<c o %PR, #ic 4 121-IMP
D %PR #—ELREL, BRI LicA s 57—
A EETA 7 & 7 — AR RO ESEE v
5 & LIk, B~ A %% 9.0% & 1095 LA
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NOEERK TRk L. Zoffiix, LHHA
HHETORELZEET I LEIH L OO0, #
MR D & T L v &) BB EO IR EBME: & A 7
& 7 — VRl b AREE Lov S (S, 35 L OVEREE N
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At o Ic i HaERRERTRERE L B A Hh
1es

ke d, BIR SR liE L b ic 12BLIMP #i
LB ICERML A PG L T Wb o, BRI oG
BEMOFRICE Y, BECEmERE CREE
HrCWHZliiEhoniw. 2L, 4E0 A
HE Vo e S MR L 72 fuikh
OO BLIMP 2 L T 0T, R
BEORAHO Fh o b nwbo Llbh b
$-VHETO H=ar—y 3o, IEHN
PET L 7 SRR & HHRE~ &UATHEICAT - 7278,
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AR B TEIE L 72 BRI AS T HE £ v 9 F)
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XV, A7 47— hiiE La <L BRI o
I23-IMP GRS BEBE & -2 1095 LAN @ 332
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Summary

Quantitative Assessment of Cerebral Blood Flow by 'ZI-IMP SPECT:
Venous Sampling Method with Hand Warming in the Water Bath

Hiroshi MoORIWAKI*, Masayasu MATSUMOTO**, Kazuo HASHIKAWA¥*,
Naohiko OkuU**, Yutaka OkazAkI**, Nobuo HANDA**, Kazufumi KIMURA****,
Takahiro Kozuka*, Takenobu KAMADA** and Tsunehiko NISHIMURA*»***

* Division of Nuclear Medicine, **First Department of Internal Medicine, *** Division of Tracer Kinetics,
Osaka University Medical School
**** Department of Internal Medicine, Osaka Seamen’s Insurance Hospital

In order to establish a noninvasive, quantitative
method for measuring regional cerebral blood flow
(rCBF) by N-isopropyl-p-['23I]Jiodoamphetamine
(123I-IMP) SPECT, we attempted to employ
continuous venous sampling instead of arterial
sampling.

Forty two patients with cerebrovascular diseases
were classified into two groups, with (group 1I:
n=135) and without (group I: n=7) hand warming.
In group 11, either hand was warmed, wrapping in
a hot blanket (group IIA) or immersed in a 44°C
water bath (group 1IB). In each patient, imme-
diately after intravenous bolus injection of 222
MBq IMP, arterial and venous blood samples
were collected continuously for 5 min from the
radial artery and the cubital vein, respectively.
By octanol extraction, IMP was divided into the
unmetabolized and metabolized fraction. The ratio
of 123[.IMP radioactivity of venous blood com-
pared to arterial blood (pass ratio, referred as
%PR) was calculated in three fractions, whole
blood, unmetabolized, and metabolized fraction.
By using these parameters, we assessed the pos-
sibility to estimate the amount of unmetabolized
IMP fraction of arterial blood, usually used as an
input function, from venous samples,

In group I, %PR demonstrated a considerable
variation between individuals (whole IMP, 47.54+
24.6 % (mean-+SD): unmetabolized IMP, 46.0+
24.59%;: metabolized IMP, 51.8427.4%,). In group
II, especially in group IIB, both increase of % PR
value and the decrease in variation (whole, 77.9+
5.6 %: unmetabolized, 75.7+5.7%: metabolized,
86.7+8.79%;) were observed, which permitted the
further calculation based on the assumption that
%PR value was constant in each IMP fraction
(whole blood and unmetabolized fraction). The
coefficient of variation (CV) of the difference be-
tween estimated arterial IMP radioactivity from
venous samples and actual arterial IMP was 9.0%;
and 7.5%, based on the % PR value of each frac-
tion, respectively.

In conclusion, by using venous sampling coupled
with a hand warming technique, we could estimate
the arterial unmetabolized IMP radioactivity from
venous samples in the good reliability about 909,
or more, even without octanol extraction. This
noninvasive method is quite useful to perform
quantitative and serial measurements of rCBF by
123[.IMP SPECT.

Key words: 123]-IMP, SPECT, Regional cere-
bral blood flow, Quantitative measurement,
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