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The Distribution of N-isopropyl-p-iodoamphetamine in
Experimental Ischemic Brain of the Mongolian Gerbil

Seishi Jinnouchi, Hiroaki Hoshi, Katsushi Watanabe,
*Takashi Ueda and **Tadatoshi Yamaguchi
Department of Radiology, *Department of Neurosurgery, **Department of Hygine
Miyazaki Medical College, Miyazaki

Research Code No. : 721
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mongolian gerbil

We studied the distribution of N-isopropyl-p-[I-131]-iodoamphetamine (IMP) in permanent
and temporary ischemic brains of mongolian gerbils. For the permanent ischemic brain model,
the right common carotid artery was ligated under ether anesthesia. For the temporary ischemic
brain model, the right common carotid artery was clamped by a clip and recirculated at 3 hours
thereafter. After given time intervals, 1.35 MBq (504Ci) of IMP was injected intravenously into
17 gerbils (permanent ischemic brain model), 18 gerbils (temporary ischemic brain model) which
had severe neurological symptoms, and 3 normal gerbils for controls. One minute, 10 minutes, 1
hour and 6 hours after the injection, gerbils were sacrified and autoradiography of the brain was
performed. The activity of IMP in various parts of the brain was calculated from each autoradio-
gram,

In permanent ischemic brains, low perfusion areas were observed in the right cerebral
hemisphere, the brain stem (5~20% of normal value), and in the left hemisphere (40~60% of
normal value). In temporary ischemic brains, focal areas of increased activity were observed in
the right cerebral hemisphere and the thalamus from 10 minutes to 24 hours after recirculation.
The high activity disappeared rapidly at 10 minutes after the injection. It seemed that this high
activity represented luxury perfusion in the region with severe tissue damage. In the left
hemisphere, almost complete recovery of perfusion occurred at 1~3 days after recirculation.

These results suggested the possibility of IMP to demonstrate cerebral ischemia, luxury
perfusion and diaschisis.
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FRErD Db OEEE, BRESE, FIOoCRER
EEBEOER OB RS D HFEERE D
LHIEL, H2DEFALDERY Table 1 ZRL
fo. KAREIME 5 A TiX35EH120E (36.4%) 1
MRERS A bR, 0EICREE2RDT, 8L
3 RI #EAE O FERBZEAIMIETC L,
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Table 1 Number of the ischemic brain models
with neurological symptoms

Neurological symptoms

HM14) obot, MEEROBEN TS
fo. —F—BEEE I & 5 AT, 4478 H 180 C40.9%)
CHRAERD Bk, 200CIXRH /< 6 PUAFE
|

2. IMP A%
F—rITAS T 7 4%, PEEROZ LR
LORNLTH I hote, XAEMEF ATITI2
PC & SESRRBE o § B & 517N, —Rrm = 5°
TIX1BETH B,

(1) &AM F 1
Bohtcd— 72475 2a0B(LE X b HUH
{E1E1E (%6Dose/g) & UTHE LRI L U048
RBP4 3 o IMP 4 # © 4k % Table 2 2R
T. EEavie—roffdbffielic, i, X

e REE, BE, GRS X OCBORBNE(LY Fig
la~d /R L7, RIMEHE 145 05E 4TI,
Permanent 5 10 12 8 35 . _ Ayl bt
ischemia A— b FoF 7 F AT I LOARBIER I MmIT
Temporary 20 18 6 4 ETFTEED, ZhiconTHHEEEYFH,
*died before sacrified m1, 3, 6, 24O EHEIERER S,

Table 2 IMP distribution in the permanent ischemic brains. The values are the percent dose per gram

(mean+s.d.)

Duration of ischemia

Structures 1 min. 1hr, 3 hrs. 6 hrs, 24 hrs, Controls
n=3 n=3 n=d4 n=3 n=2 n=3
Corebral cortex (normal side) ~ 3.11+0.670 2.56:0.697 1.94=0.58¢ 2.13+0.960 2.4%0.640 . .
(affected side) 0.43+0.19 0.25+0.01# 0.27+0.03# 0.26+0.05f 0.24+0.048 o
Hisoocamous (normal side)  L.970.02 1.95+0.18 1.76+0.37 1.82£0.38 1462022 ,
£ E (affected side) 0.44%0.03* 0.28+0.04" 0.28+0.061 0.27+0.07* 0.23+0.05 I
il bals (normal side)  1.24+0.28 0.93%0.15 0.86=0.13 1.01+0.43 0.86£0.05 .
AR (affected side) 0.24+0.043 0.28+0.05% 0.29+0.06f 0.26+0.06% 0.25+0.04¢ '~
(normal side) 2.29+0.54 1.65+0.85 1.34+0.33 1.86+0.38 1.79+0.32
Caudate-put 920,
audate-putamen o cted side) 0.35+0.04> 0.30+£0.05¢ 0.33+0.12 0.26+0.06% 0.24+0.05 > >+0-%
(normal side) 2.48+0.23 1.69+0.69 2.23+1.23 2.82+1.55 2.10+0.18
Amygdala (affected side) 0.40+0.281 0.31:£0.06F 0.53+0.38% 0.54+0.460 0.26+0.050 2 =06
(normal side) 2.73+0.14 2.63+0.41 2.56+0.50 2.87+0.65 2.06+0.48
Thal 9641,
e (affected side) 0.47+0.28° 0.42+0.24° 0.424£0.390 0.3240.12* 0.2440.04 2 0F1-10
. (normal side) 2.79+0.54 2.26+0.96 2.32+0.40 0.74+0.32 2.16+0.71
. 3241,
Lateral geniculate o ted side) 0.25+0.07* 0.38+0.11° 0.45+0.200 0.29+0.08* 0.24+0.05 o 2127
Inferior colliculus  AOMAl SIdO)  2.57E0.18 3.20£0.70  2.98+0.30 2.91£0.35 2.36£0.77
(affected side) 0.57+0.31 0.49+0.17* 0.53+0.33* 0.50+0.14 0.30£0.05
. (normal side)  2.43+0.17 2.28%0.17 2.83£0.30 3.1*113 2.1620.27 ,
(affected side) 0.68+0.05* 0.5140.36* 0.60+0.47% 0.354+0.12* 0.25+0.05 < > =
*p<0.05, ¢p<0.02, Tp<0.01, $p<0.005 #p<0.001 (% Dose/g)
(86) BABEHSEE H48% H3 5



HZAIES fll4% 355
%Doselg (a) %Doselq (b)
5 5
—— Controls

. d =-0-- Normal side
3 'II‘{ % 3 —o— |schemic side
% T SN S0 SN S N
A IEEiE 3

[y S = ] Lo Y ) e |

Im1h. 3h  6h 24h. Im.1h. 3h.  6h. 24h.
%Igoselg (o %I;osef‘g e
4 4
Wy e 1 NI S
Jh S e T b
1t |

5 — % G S §
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Duration of ischemia

Duration of ischemia

Fig. la~d IMP distribution in 4 parts of the permanent ischemic brains: (a)
cerebral cortex, (b) hippocampus, (c) thalamus, (d) pons. The straight lines
showed the mean values of normal controls. In ischemic side (®), the value of
each part showed very low activity continuously. Normal side (0) showed

relatively low activity.
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D4.9%) TiziE—E L T (Fig. la)FERETL,
#BE T ARk L A% R LT\ 5 (Fig. 1b),
oY, #HK (Fig. 1c), # (Fig. 1d)
BT h R BRI IR 14 ©0.35~
0.68%Dose/g (IEH D12~26.5%) &LE D
DD, TDOHENFN0.3~0.5%Dose/g & HE
EMER R LI, —7F, BOAERE, KBEET
VI EE MMRFR 1 4¢3, 11%Dose/g (IE# v 60.6%,
P<0.02), FOHMEE L T M ER 6 B2 524
iR¥f©2.14%Dose/g (IE# D41.7%, p<0.02) &
BRIEMERLR L. (Fig 1la), #& (Fig. 1b),
BRECE T BARERZILVWAEED
50~90% DfE% R L7z, ®IK (Fig. 1c), # (Fig.
1d) TRIRZEEBEZRRL.,

E¥=2v e —r0HEE #B85, SEKsSI0N
WEROITREDOA -+ 5247 5 »% Fig. 2
2, HEIMEFR 142 524BER 0 R ARl = 7 40
[R—v 1% Fig. 3a~e o3, FmkER 1
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Fig. 2 Autoradiogram of normal control gerbil
brain in coronal section.

T3\ T RBRIKBEEER O [R5 7o M JEAE T 23500
b, BAl0SA S eReR Ry —CHTET 23S
7o (Fig. 3a), HEIMEFRT 1 RERTH £ 24BERTIC 30T
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FCIEED =D L Bhh % BEPEROEADE
Ba b,

PEXb, kARENEF AT TEAZAR
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3c 3d

L5

3e
Fig. 3a~e Autoradiograms of the permarnent ischemic brains at various dura-
tion of ischemia; (a) 1 min., (b) 1 hour, (c) 3 hours, (d) 6 hours, (e) 24 hours.
Almost complete defects in affected hemisphere are shown at each duration.

HIDETTHZ LML, —REHE M = 7 v 0 IMP & 1 58 0 BN &35
(2) —Biim e 5 @ IMP 70 Z4t% Table 3 iR Lic. BHE
1. BER%OZEL PEARERE] 14, 104, 3 WM, 6 Kffdl, 3 A, 7TEH®
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Table 3 IMP distribution in the temporary ischemic brains (mean=s.d.)
Duration of recirculation
Structures 1 min. 10 min. 3 hrs, 24hrs.  3d. 7d.  Controls
n=2 n=3 n=3 n=4 n=] n=J] n=3
(normal side)  1.71+0.67f 1.98+0.53% 2.90+0.35f 3.17+0.93* 4.04 5.09
Cerebral cortex 0.30+0.05% 1.01+£1.05¢ 2.48+0.42f 2.96+1.32 3.49 2.45 5.13+0.23
(affected side) f { f § § §
2.0940.45¢ 4.96+0.72 5.52+0.44 6.59+2.30 4.54 3.28
(normal side) 1.47+1.02 1.51+0.22 1.68+0.27 2.08+0.54 2.18 2.28
Hippocampus 0.3140.06 1.63+0.72 1.45+0.63 2.09+0.63 2.12 1.42 2.07+0.68
(affected side) f f f § § §
1.1140.19  3.62+0.54 3.98+0.96 4.18+1.47 3.22 1.98
totrnal catadle (normal side)  0.84+0.32  0.76+0.25 0.94%0.25 1.41x0.37 1.32 1.65 .
ahera’l eapiu (affected side) 0.93+0.04 1.38+0.38 0.74+0.28 1.54+0.30 1.22 1.28 — —°°
Canfiateogiam (normal side)  0.99+0.52 1.58+£0.78 1.81+0.32 2.75£0.46 2.70 2.3 %
CAUGALEPUIAMER o ffected side) 1.724+0.77 2.98+0.690 2.55+0.21 3.29+2.02 3.92 2.89 eV
(normal side)  2.45+1.11 2.74+0.39 2.80+0.50 2.57+0.45 2.40 2.35
2.79+0.
Amygdala (affected side) 1.83+0.99 2.96+0.79 2.2740.76 2.87+1.00 3.03 2.18 - 2=0-63
(normal side)  2.37+0.43 2.64+0.43 3.36+0.50 3.41+0.67 3.48 3.28
Thalamus 0.30£0.07 2.21+0.51 2.35+0.48 2.47+0.85 2.35 2.10 2.96+1.10
(affected side) § § § § § f
2.7140.60 4.95+1.17 4.90+1.13 4.61+1.290 3.91 2.10
, (normal side)  2.59+0.86 2.58+0.75 3.00+0.55 2.97+0.84 3.46 3.29
y t 3.32+1.
Lateral geniculate  cocted side) 1.99+0.97 1.96+0.11 3.19+0.80 3.19+0.88 3.28 2.15 S-32t1-27
Inferior colliculus  OTMal side)  2.73£0.72 2.83+0.31 3.76+0.91 2.71£0.52 3.11 2.81 LT
ore (affected side) 3.55+0.63 2.84+0.55 3.27+1.03 2.75+0.71 3.22 2.48
(normal side)  2.97+0.17 2.67+0.32 2.53+0.16 2.72+0.64 2.94 3.21
Pons 0 2.11+0.35  2.11+0.35  2.24+0.64 2.28+0.55 2.24 2.02 2.57+0.90
(affected side) § f § f f §
3.84+1.30 3.53+1.62 3.81+0.16 3.27 2.45

*p<0.05, ©p<0.02, Tp<0.01, £p<0.005 #p<0.001
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st BAlOKXKBMEE B8 SESIVEBK
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BICiz R bRz TV (Fig. 4a), BE, 6
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(Fig. 4b~d), —HREIOTL v 23 &, KA
(Fig. 4a), #E (Fig, 4b) TX 1 5B IEEED
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72 7 »% Fig. ba~f ioiR7, HEM& AR 1
GOA A =TT, BAUKKEE #H85, HGIEKD
FIZE oW e RIEE N A B h, “noreflow BL
g0~ L B hic(Fig. 5a), 10580 524050
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Zhid E o gerbil I3 T b 12 IF REE O EBAL I
RBobhtc, 3 BHEICZELOBREERPCE
CABBRLRE WY v 27 RO B - b
(Fig. 5e), 7T HEICIIZ 3 vz s il



358 B4 Ifn = 5 v o0 IMP B4R 4545
%Doselg (a) I %Doselq (b)
L1 AN
5 & e .0 5 ’I_ —— Controls
4 O o N, o Normal side
3 o0 e 3 . ~* Ischemic side
2 ,"’/”IMI 2 =g "_"“"'3!
1 1¢ Aji T
e 1ttt
lm 10m. 3h. 24h. 3d, 7d. lm.llJm. 3h. 24h. 3d 7d.
%Doselg ta) %Doselg 69
5 I 3
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_-Lb.____“_._“_n.-.._-_._a_ "I f f—mtesif
Im10m. 3h. 24h. 3d. 7d. Im10m. 3h. 24h. 3d. 7d.

Duration of recirculation

recovery at 3~7 days after.

HERLBAZGPERLBERLT\5 (Fig.
50, -
B ffe 3 RER, FEBE AR 0 —R
BilEFADOF—+5247 5 44 HERE
A% Fig. 6a,bIZind, #A—+5o4+7 5 4 L5
WESHEME R R TAREE, RKo—miL, EX
TRPEEMETL TR Y EBEENHRBD S
v (Fig. 6b), “luxury perfusion”*9~®% 7R L T
Wa b0 EBbhic, ki, oo IMP o&hhE

5a

Duration of recirculation

Fig. da~d IMP distribution in the temporary ischemic brains; (a) cerebral
cortex, (b) hippocampus, (c) thalamus, (d) pons. In ischemic side (@), two values
in parts of relatively high and low activity are shown. High activity portion of
cerebral cortex (a) showed very low value at 1 min. after recirculation and
increasing values from 10 min. to 24 hours after. Normal side (©) showed

(90)
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Se

Fig. 5a~f Autoradiograms of the temporary ischemic models at various dura-

tion of recirculation ; (a) 1 min., (b) 10 min., (c) 3 hours, (d) 24 hours, (e) 3 days,

(f) 7 days. The affected cerebral hemisphere showed patchy patern at 1 min.

after recirculation. In affected cerebral cortex and thalamus, high activity parts

were shown from 10 min. to 3 days after. At 7 days after, the affected hemi-
sphere showed atrophy and disappearance of high activity portion.

4.61%Dose/g & B\ HHEE R T L TV 553,
103 #1i%1.39, 1.01, 0.92%Dose/g & &3EIIE
TL, BficgivH 2 h w5 (Fig. 7a,b), IMP
B 1FHBo—RENEFAr0d— 52427
7 &% Fig. 8a i1z, HE $BiZE 4 % Fig. 8b iR
7. BATEEE 150 b (Fig. 6b) & Ak
WK & RR D —IBic Geta it pME T LA kR
HoEWErD D (Fig. 8b), A—F 2427 5 A
TIL Fig. 6a &L B RBBE LT3
(Fig. 8a).
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Fig. 6a Autoradiogram of the temoprary is-
chemic brain {ischemia for 3 hours and recircula-
tion for 24 hours) showed high activity areas in
the parietal cortex and thalamus of the affected
hemisphere.

Fig. 6b Histological specimen (H.E. stain) of the
same section as in Fig. 6a. Severe tissue damages
were shown.

Table 4 IMP distribution in the temporary ischemic brains (ischemia for 3 hours
and recirculation for 24 hours), (mean+s.d)

Postinjection duration

Structures 1 min. 10 min. 1hrs. 6 hrs.

n=4 n=3 n=] n=1

(normal side) 3.17+£0.93  3.49+0.04 3.80 0.16

Cerebral cortex 2.96+1.32 3.37+0.12 3.10 0.11
(affected side) § ] f i

*6.59+2.39 1.39+0.30 1.08 0.00

(normal side) 2.08:£0.54  2.52+0.22 3.34 0.24

Hypocampus 2.49+0.63 2.27+0.72 2.94 0.10
(affected side) § § § i

«5.18:+2.47 1.01+0.54 l 0.05

(normal side) 3.414+0.67  3.31%+0.50 2.92 0.14

Thalamus 2.47+0.85  3.37%£0.17 2.70 0.14
(affected side) f § § §
=4.61:£1.29 0.92+0.21 0.43 o

+ : severely damaged portion
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"1 x Wt~ *TTx—_"_ portion
27 . . 2
1 T 1 . 28

.- R — e 5P
Im. 10m. 1h, 6h. 1m.10m. 1h. 6h.
postinjection duration postinjection duration

Fig. 7a,b IMP distribution in the temporary ischemic brains after injection
(ischemia for 3 hours and recirculation for 24 hours) ; (a) cerebral cortex, (b)
thalamus. In severe damaged portion (@), the values were high at 1 min. after

ini 3 srmnnond wacd e flagen o L0
injection and decreased Tapiduy uieréaner.
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Bl ABE B B3 45% 1 5%120.43%Dose/g (IE
WO8 A% LEWIET L TR D, FDHEIT24ME

Fig. 8a Autoradiogram of temporary ischemic

brain at 1 hour after injection (ischemia for 3 fEl#% % ©0.25%Dose/g Hi#% (IEH D4.9%) T3

hours, recirculation for 24 hours) showed low LAE—EBTHhote., FORMOHEIED L=
.. ; : d :

?lcl::];:lyus areas in the parietal cortex an ¥ CRBEE & R 28 e ETFL, 24R %

¥ TRIZ—ETH - 7. Holman 543, — {858
BhJk 2. SBF M 45 2% L 7= gerbil 130E % A \» ¢ 123]-
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ICH Y v b L, FERE 6 KO BAIERDHSE
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SEOHHFRZREL V50, bhb
NB3A -+ 72475 A LOFETOMRSEEY

. } . . . BELAZ LRI BB EEDLRS, Ito H*®
Fig. 8b Histological specimen of the same section ) ) . ) N

showen in Fig. 8a. Severe tissure damages were (3" *C-antipyrine Z fivsicAd — b 7 24 7 7 A

similar to those in Fig. 6b. L BRETT, BAEFREAOI0%ULTFTTH - 7o

HEFN634F 3 A25H (93)




362

EL, bhbhod IMP DR ERAKETH -7, —
¥, BAloKXMEELEFMBEL Y SETL, 2
~ 3 %Dose/g (EHD40~-60%) B TH -7z,
Holman 547 % R AIEER OB SHEMERER = v b

B — A DORS0RITE T LictBELTEY, &
3R O B4 G AR M D FEFEE A HETFLTW3
TEDBBMET ST, R, [hfTcE I T
S B ORI D &7k b T e A~ DR E N
BHBH T EITNNEIR LTk D, KA dias-
chisis 7z & @ remote effect & LTHEH ERLTL
A I9}23}“25}28)29}31]3?)51);?;]1—% p‘:S{;‘I-[E;-j“ 5 & )Egbh;t‘
dF—bFTFI T AT, BER]1ISEILRBEK
B, B8 W Bl EAREREEOBR K
BEHHCVIOFETELIE O, T
IMP (3g8 Ifl D FEAETE 3 CREBZHELD 2B
e o RE 2T 52 L8 TE, BRWY
W XBCT ERFEFROALRIWFE IR
M FfEE D BB TTEE T b A971918-30 - L
e R TH 5.

—HEmE 7V ORASG Y25 &, BloXx
BMEE Y, B 1 25 RIBE0.30%Dose/g)
AL DR EMHTE A (2.01%Dose/g)
BAEL, 107#ICXBIREHEE L, TihbbiE
FefElC B 3 2 —BE O H 5 i i T 282
EhichH, ZHIEFESDORE Ui YR Im
gerbil # i\ T4 M carbon black i= TR L
7z “no-reflow H&" HYTHrL DL EBbh b,
51z @ “no-reflow HE" 13, 1EHEL LDk
MmcHh, ROEFEIECEBFERRLE SRV,
WTFhD 5 GLIRICEAT S LG L, ¥,
FEBF BRI 0T, mEREDORIML,
MFED 5 -, MERMC L D R MEERA O MmE
BRALEALTCWB L ANMKEYBH IS
&, EFMECERNTRICESERECKET
b T, RFTRKTEEROEE B h—R i
“no-reflow” & LTHZE S h, £FMEN ERT 5
EHETHEFHLTWS, ZoBRSIAREE
DA b, BE, FK BobBEIh.

BEBI0T LB O E A 2D &, 105 B
DRBEEE, 5, GRS L OBCER=2 v + = —
XD ABCESEEERRTESAE L, 2465

(94)

Fi e ifn € 5 - IMP BP9 534

BETRHMELCEY, 7THRIIBEERL T,
R O3 R M FFR & ERE AR 2 2 %,
YC-antipyrine st — + o4 0 7 A% o EE
BITWROERY LT\, MR 1R
FERRARE 3 Rt 6, HMmERR 3 B c
VBB AR 150 b B KR S TRIEER &
o _EAGIETIZ postischemic hyperemia (luxury
perfusion) 2\ HE L, 3 BHRIZIZEERL, R
AL\ HBEE L R, bhbh b [@ Uk
EHEEE IR IMP O WEF A 50,
luxury perfusion #7R LT 5D L Ebhi,
Luxury perfusion &®EE 3 5 XM & 8O
uncoupling @ FEBE A E T B 259, FRE 59
i3, 'BLIMP & '“C-2-deoxyglucose % F\ U l¢HE
I3y +oBARKTmLTEOREMERBWOEH 2
HERDb 3G LTk D, luxury perfusion i
HETHbDEELLIhS, LoMoHEngT 5
BEE LT, 1 MEEE L b5 mE E A
o iniEk, 2. BEASA cEBIBEO
turgor DiHKIC X 5 ME O ZBHIHLE, 3. &
B g 5 MM Kot X % IR,
4, MERRWEOER L HT T %49, 1,
BHEBRIE IO PET 2 B899z &
% &, luxury perfusion Chyperemia) IZ I3 FSfEFR
e bo B htHET b0 LMD,
BN E O ABAMEOHRC L BT, #
I EIERABOFAEMEIZ X 530 LHH I hT
WA, BEERFAC TS, IMP 2 X b luxury per-
fusion RS X Rt s ) i £52002102426)28029) 2% 7,
b, BEILL®PIFMELSSE CoRMEBTRER
DBY, 5~ 8KHOBERTHEAL TV 3D
EBRFLTVALDONDB LBREL T 5,

i Ml 3 RERE, BN 24 0 & 7
AT IMP BEHROERNEE 2D E, 158
2@ BORTE M AR U A AR E o SR IR,
0SB X ERTHEHEESMET L TR b, IMP
DFENHUARBRHIRRE o TWBZ LRI A
fo. IMP O RSP TOEEBF IOV TIHL
TR ORA ST, 1, M, 2. #
H, 3, LSV L, 4, tissue viability 5388
E35E0bRTHaEYS Z0 5%, IMP 2

HAERSIE #H48%E H$35



MZAESE fl144

BEMAE E EEs0i30E#RTHD, IMP
DD 7 3 VIS B IR IS A
BETHVIEDLEFE L2 BbRT 5, Luxury per-
fusion % 7< L f SRR = o0 38\ 300008, SRR
WAL TEH IMP B 1 81 TGS
e, IMP OfSEEMET LT\ AR
KEWHEhs b0 EEX LMD, BERMICZD
BeEx b2 53 ) v /7HECTEBIZL %
dynamic study B EHTH 5, bhbhiifFEd
T WAHEIENE 7 & IR O B 5 7o B E 5% BB
BIREVATCIMPEEL1~2 504 » -2 kT
i% hot ICHi i S 4, LIEESHCHSE DA
THRRME LI, CoBStRAL A =X
Az ks EEbhi, BB T HROBRE LB &,
luxury perfusion %7 L7138, BEEEIITER
LERTE DV > T 5, BB L2 EHIEE, Al
BHERS L UHEEEC AT HNEEA T, RKE1E
fEi#8 iz IMP i T luxury perfusion ##%, 28
~3 P RBXBCT EEHBY R LUICESA 2 H
EL T3, 20k 5Kk IMPIZT luxury per-
fusion 23 b W EHEIC B H S h B 362, ik
FEEE TFRIEBE LT LMo TH B Z &0
HEMEh D,

—75, RAEROZEELD L, KRBEE T
BEBERL.7%Dose/g (IEH D33.3%) THh - 1=
bOVPKRBICERL, 3~7 HBISEEEE
CRo>TW3, Thil, BA¥EROMmMBEOETL
TWAHBEALFACRCEEL TS &b,
remote effect D{HAPFEEDOBEFBICLE > HEN
EoETRXclsb0Bbhi,

E, kAERMEFArrBu-EROBE, B
PR KEEE»OBOV XL TREKEE»S
IMP A3 ZEBCE T L, ¥ 2805 AMEE,
BEDOSANER L VETT5Z LoV,
¥, REMBFRE 3 B O —BERIMm £ 5 A % i
EROMBR, BAABERIHHBEERE O
“no-reflow HER" ¥ET, 10596EH H24RFEIH F
THEEFEO R WT /B W IHES (uxury
perfusion) Z/RL, TOHEFEML T &, F
7z, luxury perfusion # 7R3 Cik IMP 211z
TWHIhDZ &L, ROz &3, B

BEFI634F 3 Fi25H

(95)

353

R IMP 2 X # CT EREOZ b hi 3
HE SR oo B M BB 5E % #i ) C ¥, diaschisis &
o 7o remote effect 2T E B 2 L4
HFRERTH D, iz, IMP O FEHE T luxury per-
fusion B A LW BB TRE V- HE L BE
ok, EBEFEIE VCThIERL T L5
THHZERTBELT 5,

IMP iz X B> v 25 7 413, KSR
LCWaBEEE » » 5 ¢ SPECT #2315 5 A,
V7B 2SR NELT519Xe # AL
DBV Kr BRI A I~ CERERI A F
HAF, i, PET b M RIE T CE
BELEWA, BHo%RE, EESYLNELL,
BEECTWBARELZRDIE W, 0K
IMPBERAVOATWBBESS A -2 vy
ELEWCTHTTRETH Y, BOERMEEO LS
T, KEE, TA»A, FEiRikEORBRESRC
BT HMMBFGOF N s FB LB, BEKE
R HERIHIZE IS,

V. #% @&

Mongolian gerbil ® — #2588k o I § % 1%
SRR 3135, ¥ 7o 3 BERI O I FEHEMT
WCILFLFEEE &8 7o iR s 17 5 IMP BN 547 0
BERFHYZE LI D\ TS L 7,

1. AABRMEFILIZHENT

D BREKBEE»LOWO v~ F Gk
E# OMENERET L (E¥=2v e —
ND 5 ~25%, #MO20~30%),

2) RS KBEE, B0 MM ER L W {ET
T35 (EHD40~60%) = &8I L7,

2. —EEMEFLICENT

D BAKEERC I EHEBRERBO “no-
reflow H&" Babhie,

2) 1058262403 RO KK E, i3
BHREK, BoEBEZE0H T4 i3 “luxury
perfusion” 2% b, O - OB LER L.

3 “luxury perfusion” #7341 IMP A8
e ahs o & oy L,

4) EATRHEMBERFMER L & b EEN
Hbhic,

LAk, BIUKRED B 35135 IMP 05375, &5



364 Bzl = 5° A IMP BP9 454

HELEZBE L L,

Fx#zsehih, HIEARRTESKIEBED L7
HEF LRI ERevr—oHEHLEICESNRL ¥
. ¥, BABHGREER LcHERBEA, IUHETFX
by BFRBF A, BAETFEA, AHEFEARLE
b H L EWES,

AL OPEO—ERIT, $1120 B REFH SRS
W<, #2600 HAMERRES, H460E A AEEHHE
BT T RFE L,

x
1) Winchell HS, Baldwin RM, Lin TH: Develop-

ment of I-123-Labeled Amines for Brain
Studies : Localization of 1.122 Indonhenvlallyl

ucles allZallon oI 1-lz0 10Q0Dhenylalky

Amines in Rat Brain. ] Nucl Med 21 : 940—946,
1980
2) Holman BL, Hill TC, Lee RGL, et al: Brain
imaging with radiolabeled amines. Freeman L,
Wissmann HS (eds) : Nuclear Medicine Annual.
New York, Raven Press, 131—165, 1983
3) Winchell H$: Radiopharmaceuticals for
study of the brain. Freeman L, Wissmann HS
(eds) : Nuclear Medicine Annual. New York,
Raven Press, 225—260, 1983
4) Winchell HS, Horst WD, Braun L, et al:
N-Isopropyl-['*I]p-Iodoamphetamine : Single-
Pass brain uptake and wasthout: Binding to
brain synaptpsomes: and localization in dog
and monkey brain. J Nucl Med 21 : 947—952,
1980
Holman BL, Zimmerman RE, Schapiro JR, et
al: Biodistribution and dosimetry of N-isopro-
pyl-p-(**I]lodoamphetamine in th primate. J
Nucl Med 24 : 922—931, 1983
6) Kuhl DE, Barrio JR, Huang SC, et al: Quan-
tifying local cerebral blood flow by N-Isopro-
pyl-p-U**1]lodoamphetamine (IMP) tomogra-
phy. J Nucl Med 23 : 196—203, 1982
7) LaFrance ND, Wagner NH Jr, Whitehouse P,
et al: Decreased accumulation of isopropyl-
iodoamphetamine (I-123) in brain tumors. J
Nucl Med 22 : 1081—1083, 1981
Hill TC, Holman BL, Lovett R, et al: Initial
experience with SPECT (single photon com-
puterized tomography) of the brain using N-
isopropyl 1-123 p-iodoamphetamine: Concise
communication. J] Nucl Med 23 : 191-—195, 1982
9) Lee RGL, Hill TC, Holman BL, et al: Compa-
rison of N-isopropyl(I-123)p-iodoamphetamine
brain scans using anger camera scintigraphy
and single photon emission tornography.

5

Ly

8

L

(96)

Radiology 145: 789—793, 1982

10) Lee RGL, Hill TC, Holman BL, et al: N-
isoprophyl(I-123)p-iodoamphetamine brain
scans with single photon emission tomogra-
phy : Discordance with transmission computed
tomography. Radiology 145: 795—799, 1982

11) O'Leary DH, Hill TC, Lee RGL, et al: The
use of ***I-iodoamphetamine and single photon
emission computed tomography to assess local
cerebral blood flow. AJNR 4: 547—549, 1983

12) Lassen NA, Henriksen L, Holm 5, et al:
Cerebral blood-flow tomography: Xenon-133
compared with isopropyl amphetamine-Iodine-
123 : Concise communication. ] Nucl Med 24 :
17—21, 1983

13) Buell U, Olteanu-Nerbe V, Kirsch CM, et

al: '®*l-amphetamine single photon erission

computed (SPECT) tomography versus **Xe

dynamic SPECT : Preliminary results. Nuclear

Medicine Communications 5: 439—449, 1984

Hill TC, Magistretti PL, Holman BL, et al:

Assessment of regional cerebral blood flow

(rCBF) in stroke using SPECT and N-isopro-

pyl-(I-123)-p-iodoamphetamine (IMP). Stroke

15: 40—45, 1984

15) Lee RGL, Hill TC, Holman BL, et al: Predic-
tive value of perfusion defect size using N-
isopropyl-(1-123)-p-iodoamphetamine emission
tomography in acute stroke. J Neurosurg 61:
449—452, 1984

16) #mfds, B 7E4%, HEET, fib | N-isopropyl-
p-(**1JIlodoamphetamine i X %5 & Ff B4 if 3 1
SE, B, 21 445—-448, 1984

17) |t B 2245, GEIET, fib | N-Isopropyl-
p-[**1]lodoamphetamine 12 X % J& 740 i &,
—kEHEokicfvT—, BEZ, 211587
—1596, 1984

18) #m|tdsh, B 223, LHIEF, fib  N-Isopropyl-
p-[*#1)Iodoamphetamine & # v = # A F [EIRE
ECT i & % RRrIMFHRE, BES, 22 9—18,
1985

19) MiEE=, K a¥%eE, BIFER, b - N-Isopropyl-
p-(*DIodoamphetamine iz L B v 2« 7 3
Fve=iyva v CT-ROEFREFICITS X
8 CT & oxttBaat—, BinEds, 7 275282, 1985

200 HHVE, HIBERE, §3FEC, i N-Isopropyl-
p-(**JIodoamphetamine iz X % J& P74 i i #1 &
— R B E B E 0N —, BiFh, 71 402—410,
1985

21) | &, Bl &, e #i, i 0 N.Isopropyl-
p-(**1)Iodoamphetamine = X % B 1 # -
DEFMESE—MOEES 2 hLic— BEZYE,

14

st

EAEREIE $48% HEIF



RE2AIESE fiLd 4 365

22 . 449—458, 1985

22) B 14RR, MEZMIESE, EOFE, fib e
EfhcxT 3@IMP Bl 1 £ — 2 v 7 DK
BIFHE—*Xe s L O'CT & D bli—, BE¥,
22 : 1485—1493, 1985

23) HHMRE, @ik, KIFEM, fb: RhEREE
BE 1B % N-Isopropyl-p-[***I)lodoampheta-
mine IZ X AR > v+ 7 5 7 4 —, BE%,
22 © 1447—1469, 1985

24) R, HE R, BIZERES, fb RETRME
FHE OB k5 N-Isopropyl-1-123-p-Iodoam-
phetamine @ & B # iz o v T, BE%, 22
1505—-1513, 1985

25) IR E, )l 8, LFHHCE, B N-1v 7
FEAp ("D E—-F7v7 =473 vick AR
EREMAOMMY > v F ¥ F 74 —, Radio-
isotopes 34 : 364—370, 1985

26) fREEFOR, FrHF, BERILFF, fi: Mg
B 143 5 N-Isopropyl-p-[***1)Iodoampheta-
mine DEERME, HEZE, 22 | 1727—1734, 1985

27) WF ), =&/, BHFE, i 0 N-Isopropyl-
p-(*#1]lodoamphetamine (IMP) @ SPECT {&iz
& % Bié I [ B o [ T R4 o 3 o0 AT —IMP @ i
EERFLEGT L & X e BhEEERIC X B B R o H
igr—, AARERSHE, 450 1135—1141, 1985

28) BRIL ¥, ibA& 4, B @8, fb © N-Isopropyl-
p-'**I-lodoamphetamine @ E§ (K Ji& i —Head-
tome-Il EEA L T—, BB, 17 563—572,
1985

29) Rl &, HREX, =HEe—, it MRS
@ B Wi iz 3 1 5 N-Isopropyl-p-[***I)Iodoam-
phetamine © 4 i t @ FEMi— & < o fidifn i &
ERPRE—, BEF0HPAH, 134 53—57, 1985

30) H#EEEE, ME OB, #@E)IE—, b MmEREsE
Hliz 3 1> % N-lsopropyl 1-123 p-lodoamphe-
tamine(I-123 IMP)—SPECT—= & L T crossed
cerebellar diaschisis izowvt—, BE, 23:
25—34, 1986

3 Wi IE, HEWh, RREE, b MOEEsE
IZ %5 1T % N-Isopropyl-p-(**I)lodoamphetamine
3 XU SPECT iz & 5 BB o, BEKR
458, 46 1 38—48, 1985

32) B {40R, EXAIESE, LR, i 2-IMP i
I AMEEREDL A F 1 ur v vF s
74 —19Xe it B4 A — Dk DIE—, HES,
23 . 819—824, 1986

33 EZAIERE, B B, WURE, i MEFS
FkT 5 2LIMP SPECT—#Xe 85X 0" X
CT Lotik—, #IEY, 23 869—876, 1986

34) Magistretti P, Uren R, Blume H, et al: Delin-
eation of epileptic focus by single photon emis-
sion tomography. Eur ] Nucl Med 7 : 484—485,

BEF634 3 A25H

(97)

1982

35) Schulthess GK, Katz E, Schubiger PA, et al:
Regional quantitative noninvasive assessment
of cerebral perfusion and function with IN-

Isopropyl-(*#I)p-lodoamphetamine. ]  Nucl
Med 26 : 9—16, 1985
36) Knapp WH, Kummer R, Kubler W: Imaging

of cerebral blood flow-to-volume distribution
using SPECT. J Nucl Med 27 : 465—470, 1986

37) Creutzig H, Schober P, Freidrich R, et al:
Cerebral dynamics of N-Isopropyl-(***I)p-
[odoamphetamine. J Nucl Med 27: 178—193,
1986

38) B MW MzAESL EBDEE, L N-
Isopropyi-p-lodoamphetamine @ & A 5 7f 12 B
T HEBRAIPIE, HEERSEE, 43 1 497—514, 1987

39) Levin S, Payan H: Effects of ischemia and
other procedures on the brain and retina of the
gerbil (Merones unguculatus). Exp Neurol 16:
255—262, 1966

40) Kahn K: The natural course of experimental
cerebral infarction in the gerbil. Neurol 22 : 510
-—515, 1972

41D W\E E, ®E®EZE, BH % Mongolian ger-
bil o i B S0 A0 A FT & B 25— B K BU BH AR oo 1M
TTHET L EER - oBLE—, B, 33 825—
831, 1981

42) Carlsen 1, Anderson K: "'[labelled N-
Isopropyl-p-lodoamphetamine. Eur J Nucl Med
7:280--281, 1982

43) Ames A III, Wright RL, Kawada M, et al:
Cerebral ischemia 1. The no-reflow phenome-
non. Am J Path 1 52: 437—453, 1968

44) RS, KEFEAR, EHEM, i © Mongolian
Gerbil iz 35 1) % -~ IRy 9 Bd g2 1f 2 o0 FRé e 2o B 3
HHFZE, SR, 16(Part 1D @ 313-—322, 1976

45) fREEME S, FEE B . SIBRAYAMZE Mongolian
Gerbil 1Tk} % HERRIREE (MTEBE KD
Z{biz2v1), F# Mook, No.1:113—142,
1978

46) Lassen NA: The luxury perfusion syndrome
and its possible relation to acute metabolic
acdosis localized within the brain. Lancet 2:
1113—1115, 1966

47) Holman BL, Jolesz FA, Polak JF, et al:
Comparison of 1-123 IMP cerebral uptake and
MR spectroscopy following experimental caro-
tid occlusion. Invest Radio 20: 370-—373, 1985

48) Ito S, Spatz M, Walker JT, et al: Experimen-
tal cerebral ischemia in mongolian gerbil. I
Light microscopic observation. Acta Neur-
opath 32: 209—223, 1975



366 B i = 5 > IMP BP9 5575

49) Kempinsky WH : Experimental study of dis-

tal effects of acute focal brain injury. Arch
Neurol Psyciat 79 : 376--389, 1964

50) Ginsberg M, Reivich M, Giandomenico A, et al :
Local glucose utilization in acute focal cere-
bral ischemia: Local dismetabolism and dias-
chisis. Neurol 27 : 1042—1048, 1977

51) Baron JC, Bousser MG, Comar E, et al:
Crossed cerebellar diaschisis in human supur-
atentorial brain infarction. Trans Am Neurol
Assoc 105 : 459—461, 1980

52) Barson JC: Positron tomography in cerebral
ischemia. A review. Neuroradiology 27: 509

53)

54)

55)

—516, 1985

BE & L\, M O ER i A—r32
AT 7RI B Ty b ORA R R R
5, BE¥, 23:167—172, 1986

Ackerman RH, Correia JA, Alpart NM, et al :
Positron imaging in ischemic stroke disease
using compounds labeled with oxygen-15. Arch
Neurol 38: 537-—543, 1981

Ackerman RH, Alpart NM, Correia JA, et al:
Importance of monitering metabolic function
in assesing the severity of a stroke insult (CBF :
An epiphenomenone?). ] Cereb Blood Flow
Metab [Suppl. 1], 1: 5502—S503, 1988

(98)

HAEMREE #4858 H35



