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TR ML BIE A%l & L T N-isopropyl-p-
[123]] iodoamphetamine (DA F 123[-IMP) A3k H &
ATWBLY, 12BLIMP 13 #EIER T D M~DHEL
D3RR B D & DBV H LB\ 20,
BB —TEREFTHNIEF ONMIIMILIE 2 Kk
LTW3, EM/NERMR*EALAIET 25
LRI DO HEET (reference sample method)® |z X
D MFEHEZ B2 LT & 59, —JF 1¥C-2-
deoxyglucose (LI 1C-DG) i3z 7/ va—z LFRL
carrier T M #&MBAFT & @18 UKL P9 12 B D A
¥ . deoxyglucose-6-phosphate & L T RN I EFE
sh3. £7- DG 2 AWiiBERT v a2 — 2 {EE
Lo EHIX Sokoloff® |z X » THES L TW3.
1231 ORI A 13RI TH D, 14C DB
TR ST0ETH S, Zo¥ERBoEFFIHLT
[fl—E 7 Vi 12 IMP & YC-DG # RIFFIC FEA
LA—= NI VX T T 74 2B RNEETBHIE+
SICREL72#% D 2EITAE, A—EF VT2
BHoBEOA — T V477 a3 56l e S
HEFBICRET A LN TE B,
AEIEE O X MR R EE O RS L
O RAEESMESHE
R/ TAY M—TRAEF—
B F  EEPBREESARERE
ek |/ EREAEHIREL
=i S94ET B 25 H
BiefEZtt 160411 20 H
BURIEERSE - BINRERTER 13-1 (8 920)
SRKFEFHEESEHE
B E #

}g‘i**

I~ S )<< B o
£ skt fE  EFE

LTERT7 v PBIUBREEET VT v MTHL
IBLIMP & MC-DG tiz X3 2 &ZEE#A4— b
STXITFT T4 MT L. EA—rTVF S
T utge T INMET BT LIk - TR O
FREMEEE 2 ERERIR 2 v TR, i RE o
FEBILZRI O THET 3.
IL. 5 &

B L7z o 1% it o Sprague-Dawley rat 3 [T
(fkE 300~400g) T, 5 b 2LIXER, ftho 1
TCI3BhARFAZEASRE R O MIEEET V7 v FTH
%. PNEEZET® F X Tamura & 0 FESD fEn
F v 7 F— VRREE T CRIREAIC A RIXEIR
ML AR A & MRS R BIAR 0 20l 50 CRAZE L 7.
YxF T —FVRARET I ETEEE LK)
BIRcBEYV=zF Loy Fa—T2HNTH=a L —
va v EiTole. FlEX D KEH 1C-DG (New
England Nuclear ##)) % 10 pCi/l m/ (FbHktaE
1.7 mCi/mg) #iE L, k#4350 THIRME »
= 2— LB 20 pl FORBNICE 13ERRM L
Fo. BOARMLY > 7 OVZE S ICED LTt & S B
L, UC L ho—20BEREICHN:., i
Fva— 2 REIEEBRITICE VAE L.
FE 43508, PLIMP(HARA Y 74 ¥y 7 21k
B ML FRORIEE X 1230, 13, 2] iz hEh
94.7% LLE, 5% LLF, 03% LAT) % 2mCi/
2m! (Wefsie 1.7 mCi/mg) % #E UBRBIAR &
» 0.68 m//min. T 24> ], Harvard infusien-
withdrawal pump -Model 940 iz T etz i L 7.

ILIMP# 2 508, T b b 1¥C-DG Fri
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ASHHIZT v P EBTEL, FIRAESHICKEE
HL, FIAT7ARCTHEALTIz~F Vv TS
U7z, BAEL72in & 20 pm iRl & fERIL,
A= IVAFT T T4 BT L. A= T VX
757 4 #YIFERRE#»S 2B E, 2 A%R
H60RDE 2EfT-7. Kk 10g i 2.5g DEE
TE¥ITF U 2B, L, TNICEEMBE D 123 IMP,
BLUUC-DG & iz THES 72 0 2 BER
BLLTRIL 7A4NVA (P72 FAA=D T T 4
NVh CHEAT) IS ETz.
TELNolA— T VF T T AR LERT
VERIF L ES 25 C-1000, A-D =2 N — Z —
BIOHREz2—Lvy by h—Fflav ' a—
#— YHP210 # VT, 2D 7 4V 1 BILEZ
FYENME LT, BERIROBREREL Z0 4
— b IVF ST LOBEE TV A NME LKA
oo MEER L OERFRRERD 2. ZoRicky
F v AN O 1BI-IMP B XU 14C-DG nBEx
BH L.
1BLIMPIz X 3 B fuiftfE o EH ik kRic v+ 2
L < reference sample 89 |z & - 7=,
F=100R-Cb/(N-A)
F: [Mm¥EfE (ml/100 g/min.)
R: SRR MLEEE (m//min.)
Cb: BRI REMREE (1Ci/g)
N: BRSO RBHED LR TEO
IMP 0 &G (CCHBRE 0.75 & Fv72)
A 2BRIL O HBUERE (2Ci)
B o N MFRfE % ARERTFRED 7 BRI H
FTHT—RR L.
Jha— 2R : Sokoloff & iz S
TEHELY, R 1By I—FT-LE K
ISEER X UEFEBIISTRREE 729,

IoI. &% -3

BERBEOBNERELEOF -7 VF ST
ADEILED T T Z b L BB iz, 12%1-
IMP < r=0.99 (p<0.01), 4C-DG T r=097
(P<0.05) LBFREROHERFELR. 20
ERERRIT Zh Th Y=1.71X+4.8 (0.5 xCi/g

23 % 2 5 (1986)

<X<19.0 £Ci/g), Y=296X+9 (0.25 pCi/g<X<
0.15uCijg) L 7x o7z, BHERRO A+ — b T VA

75 s EOBELERERI X VR® I 1¥C-DG
» 123[-IMP iz 3 1F % cross-contamination (%
3% LT Cholc. E7- 2 [EH BRI 12%1-
IMP OBHERIRIZ T 4 V2 BILERE R o Tz,

EH T v bOfEK LV~ (Fig. 1b, ©) Tid Kk
RE L RERICEWCLTAEES X7V o — 2 EER
P 1. Bk L~ (Fig. 2b, ¢) T b FIERIC
KIEE & R IC B W IILFES L /v = — 23
BREAD. TOXHICERT v bTIRMFEE
Iy a—28Fo—ERH L.

WHAEES v F DKL~ (Fig. 1d, e) TIXA
RoREO MFEER L&, 7 v a—2ERREE
Blic R SO% ETF LTV, BETIX Fra—
Z YRR & 2 E RS 0 3t Lo B E
56% ML TwWie. #EE v~ (Fig. 2d,e) T
ARORE, $RomEER X CTHERER
CHREFRFR60% b TIZ 45 KT LT e,
PR ER O M HEAE A i b= 1800 L Twie
», HERIZEFRSETho7. TOX)HITHEE
7 v FOBRAITIRERKREBERTMFE L 7V —
ZRBEOR—HE N A Bz,

Iv. 2 =&

F—FFTF ST T 4B EBMMTER LS
L _zﬁ%m{l"ﬂ:’p‘i’ E‘ﬁ%‘b‘; 14C10)’ 131111) 7: [‘9
Uiz 123] 8 & 7z iodoantipyrine (JAP)12:13),
#% %73 14C-DG = 18F-fluorodeoxyglucosel415) %
AnTHfTEhTE 2, Bt & R % FRF
CHIET 3 2EBEERA — NIV ST T 4 R
FESHTH U0, 2DEROMHBDE L LT
ii 13II C‘: 14C11)’ 1231 & 14C11,12) 2‘5 ;: Z){‘ IBF k
14C14,15) ST 5h 5.

181] L 14C A 2 HE0FIAE, B AAF
KHTHY shelf life bRWNZDFNDFTNI L
Thb5D. LHL B oz X —BENWDEEL
BIZ X VAL 5, EEBHIN8 AL
FEWen 2EHE OB E TOHMNRRL 25 RN
*FT 5. BF L 1C 2 v 354 o Fllsix ¥F
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Fig. 1a Coronal section of a rat brain at the level of
the thalamus. C: cortex, FH: hippocampal
fimbria, and Th: Thalamus.

ml/100g/min. 28

Fig. 1b Cerebral blood flow (CBF) distribution by
123[.]MP autoradiography in a normal rat.

pmol/100g /min.

Fig. 1c Glucose metabolic rate distribution by 14C-
DG autoradiography in a normal rat.

Fig. 1d CBEF distribution by 23]-IMP 48 hours after
left middle cerebral artery occlusion. Marked
reductions in blood flow are present at the
cortex and the hippocampal fimbria. Marked
increase in blood flow is present at the
thalamus.

Fig. 1e Glucose metabolic rate distribution by 4C-
DG 48 hours after left middle cerebral artery
occlusion. Reduction in glucose metabolism
is present at the cortex.

OMRHH 11043 L E W23 B o< 2[EE
DEENFREELEDZETHD. LM LEKOR
PR ICYA 7 u ke v R QBELTHILTH
D —fEHY T, 1281 & 1UC & Fv 538 OFIR
1231 O IBRER & P XD b E K, K
HMERE H BB IONERET O = x v
¥—pnrhFh 159 keV & 127keV Th VA —
NSO ATFTTHICETHETH S, SREAN
7z 123] 1 124Te (p, 2 n) 123] K&z & ')ﬂf&én
THEVYRA 42 B 120 5% LT Lo
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Fig. 2a Coronal section of a rat brain at the level of Fig. 2d CBF distribution by 1!2-IMP autoradio-
the putamen. C: cortex, P: putamen, GP: graphy 48 hours after left middle cerebral
globus pallidus. artery occlusion. Marked flow reductions at

the cortex and putamen, and a slight flow
increases at the globus pallidus are seen in the
affected side.

Fig. 2b CBF distribution by !2]-IMP autoradio-
graphy in a normal rat.

Fig. 2e¢ Glucose metabolic rate distribution by 'C-
DG 48 hours after left middle cerebral artery
occlusion. Marked reductions of glucose
metabolism are present in the cortex and
putamen, but the glucose metabolism of the
globus pallidus is not reduced.

WHIBE D 1261 3 03% LTEEhTWD. L
LA EOETiX 1281-IMP & 14C-DG o cross-
contamination % 3% LAT L{EfETH Y 2 [EHO
BT IBLIMP I BAL L e hr o 7z 7o o 12 EH
Fig. 2c Glucose metabolic rate distribution by 14C- SELE2BEOA - I VAT T HEBIOND.

DG autoradiography in a normal rat. IMP & IAP iz k Y &6 n - i fifE i i3 & —
BTaZepfiEshTnad. KEDOERT v
FTH4AETo JIAP TO®EI LFEL LI &

Presented by Medical*Online



A=A TFTAHECED Ty b ORRMTERAS FRRE 17

B Shz. Lid IAP o R 5 g%k 0.8
2%t LU IMP 134925 L & % 7= L reference sample
method # i\ 5 Z L 23T & IAP ic L~ F B
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BHCHET 2 Z LBFTRETH 519, -4 D
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BRI OB TR X D b EEE o MRS ED
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BOTERLBIEW I, SHRERS L o
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WO MFE T OREICHR I a2 — 2 EEROE
TORERDEAEESY OfREREEBILE. L
2 LSRN D 2x & 7o BRI 0 Yok Bk & BEK T
REFRR LA ERBRAILFASTH Y, miEeRED
T—ErRbhiz. 205 BEETETOME
L R# O A—Fx Mies 519 ¢ Halothane BFE: T

TORMTLHESH T VEKREVTIRTH 3.
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TNTy M CHRILIER X ORI L 2 — 2 KB 0R
RREEREERA 72, BohBREIKOTLL T
»5.
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Summary

Simultaneous Measurement of Cerebral Blood Flow and Metabolism
in Rats by Autoradiographic Technique

Hisashi SuMmiya*, Hiroshi MATsUDA*, Hiroyasu SEKI*, Hiroko ISHIDA*,
Kinichi HisapA*, Hirofumi Mor1**, Kazuhiro SHIBA**,
Kiyonobu IKEDA*** and Kazuhiko Kojima****

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

We performed an autoradiographic technique
for the simultaneous quantitative measurements
of local cerebral blood flow (reference sample
method) and local cerebral metabolic rate for
glucose (Sokoloff’s method) using N-isopropyl-p-
[123[Jiodoamphetamine and 14C-2-deoxyglucose,
respectively.

123] is a gamma emitting isotope with a half-
life of 13 hours and can be detected with adequate
resolution on standard autoradiographic films.
Autoradiograms were made before and after decay
of 123], 124 and 126]; the time interval between
the 2 exposures and the concentrations of the
2 tracers were adjusted to avoid significant cross-
contamination. In this way, film exposures were
obtained which could be processed quantitatively

like single tracer autoradiograms. The validity of
the method for the investigation of local coupling
of flow and metabolism was tested under physio-
logical conditions and focal cerebral ischemia in
rats.

Coupling was observed in the entire brain in
healthy rats and cortical surface and putamenal
region of the brain in rats with ischemia. On the
other hand, uncoupling was observed in globus
pallidus and thalamus in rats with ischemia.

The technique seems to be useful to assess the
precise local cerebral blood flow and glucose
metabolism under various conditions.

Key words: N-isopropyl-p-[!23]]Jiodoamphet-
amine, 14C-2-deoxyglucose, Cerebral blood flow,
Cerebral glucose metabolism.
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