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Summary © The purpose of this study was to investigate cerebral protection against
transient cerebral ischemia, which was induced in cats by 1-hour occlusion of the middle
cerebral artery (MCA) via transorbital approach. Regional cerebral blood flow (rfCBF)
was measured by means of a laser flowmeter and autoradiography, and through a cranial
window pial arteries were continuously observed by means of a videocamera system
equipped with a width analyzer computer during ischemia and after reperfusion of MCA.
Neuronal damage was evaluated 5 hours after reperfusion by a microcomputer imaging
device. As protective agents, calcium-antagonist (TA-3090) for use in increasing collateral
circulation and nizofenone for improving the ischemic threshold were administered prior to
5 minutes of ischemia.

Pial arteries were dilated up to 49.5 % at 5 hours after reperfusion in the controls, to
38.5 % in the nizofenone treated group (p<0.05), and to 19.1 % in the TA-3090 group (p
<0.01). With regard to rCBF, postischemic hyperperfusion was found markedly in the
controls but the degree of hyperperfusion in the TA-3090 group was decreased compared to
the controls (p<0.01). However, there ws no significant difference between the nizofenone
group and the cotrols. Observation of neuronal damage revealed the infarcted area on the
affected himisphere to be 41.9 94 in the controls, 29.7 9% in the nizofenone group, 18.4 %
in the TA-3090 group and 14.2 % in the nizofenone and T A-3090 combined treatment group.

These results suggest that increased collateral circulation during ischemia protected
the brain from transient ischemia by means of inhibiting postischemic hyperperfusion, and
maintained the pial artery after reperfusion. The most effective method of brain protection
was to increase collateral circulation while simultaneously improving the threshold of
ischemia.

Index Terms

brain protection, cerebral ischemia, rCBF, hyperperfusion, pial artery

4 +oisEEED I, MEBRBIREY—RCHET 256
b5, Fi, NENRSZEECHAEEOFMEEL T,

BREARERIC R\ €, MEBIRECERIRGE 0 MR MATHEE D 7D I INEIIR 2 —REA BT L <
FRoB, FHEREIMO =Y b e — L RRERMDO  FHNR I b TWBYY, —F, 0k 5 iR At

if



— R MAERTC X 5 B fnic 3 5 R e B3 B B %8

h, MBI LA tissue
plasminogen activator 7 &) #RESMEIHERL T,
PEMMEOBHBELYRADFENEOND LI -
TWaY, Lal, L EOFHERIER X ORFRROK
T, RMEMEEEEY DL, EERMEEIEE
EXBRTHE3D5. Cok 5 RBECKL, BEFT
— IR MBI X % B a3 % e BUg 3 &,
AR LR b 7o BTRTF IS, E5FriEs
DOARFHHEETFHL 5 51 cBL, %% oWEmR o

HEDRTLE TR BONINON IR Hrm il Frkst ok 70
HERTwigw., Lo T, ZOREYRERTSE &
L, BAHESABHER COFMBE 2 REN R Exe b
DRI BT, BEMEBEOBELS SR AERY D
FbThDEELS.

BiEmEEc LEDTHEL, LIELIERTSEHNE
b &g, ZoRHFENEERET 22/, B
Kz 31 B MM E (DUF CBF 883 OBAE & it
DESRETH B, RADEE, 145/, 100 84H D
CBF 28 18 mlLA P& T3 % L MEENET B L Ebh
TWBOR —J5 ZOfEL LD CBF AR S h T
Th MRS 3 R M 2 TR+ 5 &, IMFEDR
ARIIE L 1B 21919, ¥ o B MG » & EREEC
bhif, 2hX v{EVED CBF ioi LT b MizEmeE
BeizbhBsiivbhTns, NEECHEN S
2T, BRI D CBF &\ osie U CHERR 35 208, O &
DDEERERTHH 5.

Fiz, Bk X 5 @i std % Mo vulnerability
i, RN ITCOEBIRE TR CO/BRTHH
BoREEETIRS L, ThbbRnRECT5

(urokinase,

BOBMELZED D Z &b EHRBIC SR B THAS.

T DR —RNFR L UCEERER B @000, L
ML, EBERCES E TIRET HRER, B oS
CRIETHEL -, BEETER I h BoRH %
ETXeEMRECHT2HELXRDLFENLEDRT
U Z) 1)22)23)24)_

PED X5 rhFhBERFECOMEEL S
MEELL RERTWBD, EROEROS T, Bk
CHEEFRAEHT S Lk, ARCMREER
PHALTWL03ERTHA 5. BRNCELF D
CBF iR L, BMARBEETIES L5 200FE
i3, FABCHAT A LTI OHRNEELLR D,
—HTBEVOHRYEWME ¢, BFELLL-LTEE
bToE2bNnD. MEEEE2 DI, TOME
Thbb, BMERTRIARZTODERDD, HEE
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BDTEERREZEE VLS. Lirlinib, ZOREE
FTAHERERE TSR IhTwinw. £ T, FEWE,
iMoo CBF ZHm & % B & U CRHENNER
EEREAT S L Wb TwaHHE Ca2 % (TA-
3090) AW, FMARBEETIeRLRECRT S
BfE% &% % BT nizofenone R Lic. £LC, &
IfisF %)% CBF oKk OB 0E T X % Bk
EIEA % * 2 KNBIIREAZ = 7 A% BT, Bxc
Bata Rz ioy, Eh, MREVEOHBCLZHRD
B TR RN 2 .

X B FH A&

AP TE, FTERRHLHTERVT, HLwv Ca
FEHIETH B TA-3090 OMBERCKIETTHELRN, &
LieEmMARRBCR TS oA LL
nizofenone DO MRERIR BE L1z,

1. KEREMY

A 2.5~3.5 kg DHEMERUE % 82 PulERED Bl 7z  E
L7z, 3% halothane M A CHREEEAL, KENF = — 7
(103-15 I T., Mallinckrodt ##) #H WKERNFEE L &
Z 72\, pancuronium bromide (0.2 mg/ke) & RERHRAY
5 LU C4EBh{t, Harvard respirator Model 607 % F
Vs, PaCO,% 32mmHg B2 IcERT % XL 5 TR R
HEIIRote, T, FRBROMERCI B DT E
D3 7r\ isoflurane (0.5 %) % 729, W
BEBRCED »y F ¥ o vFa—7 (NoC) REAL,
HEFRH M ERE 3 X OB MK 7 A 588 & LCER
L, MABRBRERCRe FrRY)=F VvV Fa—7
(FrNo. 3) A, EH#GELr— L. ¥, Y
DR, EBERH (CTM-303, TERUMO #8) %
FA\C, heating blanket I X » 36.8+0.3C i I h
IR EB Lot P EOBIEFKT LICREAT
B WA REEESCEEL, DIToRRt
L7z,

2. Cranial Window M {E&YE
(1) £EEHEEGT o

BHEH 8 em D IEFREIBE 200 2, BHERORES % R
FER»DHIEEL, EEFXBEH L. EFID 1.0cm
S, TEREE X D 1.0 enBEF RO UCEBEETIC
cranial window & fE# U7z, fESIEZ, Auer OJFE®
T, ®ERAEE ¥ v v (Minitor standard type) %
R,  FATRENEE (Zeiss #5) TER 10 mDZE
BEE B IRWEBELIE L, ME~0BERET X
7\ X 512 LT, bipolar coagulator (Aesculap #%)
AW, ZoM A TER CHIE TR ol L .
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E&12m « B X 0.15m® microcover glass (Mat-
sunami No. 1) T#H\, 7 2 Y A8 (Histoacryl®) T5%
SEHARE L.

(2) BHARSEE T CcOrER

1)L ABOFMEFC CHEHEFEZBHLLE, 2k
KIMBIIROET IR D L S EBLTWB EWbh T
U~ % 28ectosylvian gyrus LIZ cranial window ZfES L
7z (Photo 1.). F7xdbb, IEEFRFX D 2.5cm 4MU, R
BAEID 1 5mBEAFEFRLE L EREBICER 10 mn
DEEE B T Ta\ (1) & RO FMEIE T cranial win-
dow DFFELZ R T Tn o T,

3. TA-3090 DEXEIRICXT T 3 EiEE
(1) BXEREERN 8 o T

cranial window %3 L C, IXERIMHBINR o 1 [ It %2
A RFERES (measure scope, Nikon #H8) % i\~ Tk
Wi ZE L k. EB O M videocamera system
(Hamamatsu photonics) #H\», videotape Iz ZEf5EH)
R L, MEREMBIROEDOEEZE®Ta v e a -2
— BB #EH (Micro Computer Imaging Device,
Canada, Imaging Research #%) #HWToHix R
7o fe. Eie, cranial window ¥EICIS\T, EEROBIE
B CO,# A%’ A, PaCO,% 50~60mmHg iz k& &
2 (CO.ATRE, MKEMBIIRIC 20 %~30 %Ll LD
RENE DD & & BFAN, D autoregulation H iR
IRTWDB T EZPHER LT
(2) EHEAE JACP) o#llE

cranial window & FCRHHl D A THIEIFICERR 5 mDE
BERD, NILEFEYHAEZMLAY) =F Vv Fa—7
(PE50) B TFIcHEAL, D bone wax THEH,
FEENEOEHGAER & L. COBEERNEHES 1 v
BENS VAT 2 —4%— (TP-400T, B ANLEAHLD 1wz
Bt L, &SRR EEE (WT-645G, A ARLEAHED &
FCEBRICRIE L.

(3) FHEIMmME (MABP) - fk# (B) oflE

BEEIRZ 1 VICQLRAKOEN S VAT 2 =) —%
B L, £ARMGSER2A\VERNCHEL 2.
(4) FH & zoFbE:

UM 8 VU & F\~T, TA-3090 & AEI R 1 mlFic
50ug/kg, 100ug/kg, 200ug/kg, 400ug/kg, %W
L, 4FvIFhd 2ml/min 0 5% CEBIRE
bolus injection L 7z.

4, BMBFICHITEEERDHRICOVTOERE
(1) e rofER
OF ek
O’Brien bOHEP Lichis T, EFRAMEIIRDE

7’

HEkZitste. ERKOFBHETV, ®RAN I AL
FAVWEREE» LR ORENCE b fhR L, BEREEZHE
TR 25 EF W 3 /NMIBE R I 2, BIRIE % BH
BUEFAMBIRO RS2 EH L. ATHKIC CRE
HEFHR €, BROWEEZCEWT, Y =51V
BT WEbiezn 5 2005, ATEHE TR LR MHIE
THEEURRZ— RS L .

@R AR ED IR — RS0 ML JEBE T

Zen KXENRE 7 V » 72 AT, EPFANEIIRZZE
PRERIC 1 REHIPAZE L OB AR 2 R & e o 7efk, 7
)y ZTRMERL TR A BRE IR, ok, MEFE
BERRFRE L 5 R & L.

rh KB IREAZEIFAL 1T Tamura® Hic LS\, ik
IAEIRIER IR A > DFMER; (striate artery) & b IR
TRItote. Ei, PANBIRAZEIZ2ITE Z b
T\ B, cranial window B CR4EKIEARENNR o M3
MH—HEEERT S & THRL.

@) MmEHFALH, ~~+ 27V v+ (Ht) 8L OMABP
DRE

I # =% (PaCO,, Pa0,, pH) #HOWPEE, acid-
base laboratory (ALB330, Radiometer #:34) % F\»,
KRRBR L Y 1ReEECHIE L, R acidosis 12X L
TI¥, sodium bicarbonate ER DHE L5 X W FHIELR BT
5otz

Htix~=1t 27V v F B Z A, 5000 EE5, 5 5
DOFLE DT TIR I e\, M H A 5H & R 1RRE
BIZHIE L.

MABP GREBIRT 1 VIEE S VAT a—H—%
B L, %HARFHESEE Y H\ERBKG X b ESEH
CHIE L.

(3) BRI AHED AR M0 S i o AT

ectosylvian gyrus _E® cranial window #@&L T, —
RERY MM HREEBT 12 X 5 BE 1M 75 > OV I T B 4 oD Bk
FEAMEIIR M RIS 3. (1) & RAEDERIEL b I E
ERGCCRFT LI, Tods, BMERBLATBHNR M o i St
MR, FoMERCI ) RIGESERD Evbh TR
D30, SEIOPIFR T, 100um & D A\ BEKEARE) IR M
B Lrh X bR MBIIR M & o5 TBRES L e,
(4) REkmiEE ¢CBF) oflE:E:

@ Laser Flowmeter iz X 5 JllE

HHEH I rCBF DRERFZEL A RIE T 5 BT laser
flowmeter Z M L 7.

—IF M 2R Z 7 5 5 420, 1 R,
I EFFBAME 5 RERIE % ©, EEH s rCBF OZ L a2 IR
T Az, laser flowmeter (AIF21, Adovance #:5)
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@ probe (needle type) % micromanipulator IEE &
¥, Fhgkf\CEME Tk ectosylvian gyrus @ %
ReBEELOMEEB LAV S CHREBEL, HHEM
rCBF OJIE % ¥ & 75> fe.

@ Autoradiography Iz X % HlE

rCBF D i ERIE 7s b T o &AL 17 5
rCBF % #%& 3 % B T autoradiography ¥ % Fi \ 7.

MBI 5 FEEHIC B\~ T, rCBF DR EHIE D
7= ¥, Sakurada b © 5 &3V # C €, '“C-
iodoantipyrine autoradiography i TEEBHIE % ¥ =
72 o1z, 250u Ci ®“C-iodoantipyrine % Ringer ¥R I #
f# X4, syringe infusion pump (Harvard apparatus
pump 22) &\, ramp-infusion D J5#EET 1 & THR
B L. ABCREBRS 1 v LBk sample
0.1mD % 6 DR CHERE s oy, #EKT L3k
KCI (10mEq) ##EL, B0 ME CKiE, M
M rELcER &g, EbCEEER I OHELY KR
KL, BeELrEHE, —10Co7vivRAh
PR ICHBEE Y S ot Ee, EEAFHE TR
0CTHRF L. ROCTHBEMEREZ VAR X v b
(cryostat model : OTF/AS, Bright ##0) % fi\: 204m
DEXTCESHFTA HIEE L, E I heating plate (60
C) THEBEIET.

—75, BB -8k 4“C-iodoantipyrine DEE D
WEwix, BRm% 2 v 7 Y v (Nacalai tesque #H5L)
THRFEE X%, 7 0% radioactivity % scintillation
counter (Beckman ##) Tk /tot. REKEHEE
iR L, Kodak NMB film 1< 2 BEEX &€ CH
BEr R\, EEEFEER (Micro Computer Imag-
ing Device, Canada, Imaging Research ##) % F\»
optimal density Z#lE L7z. 7t¥, rCBF o JIE 2B
L, Sakurada® bz X b FHE X hic*C-iodoantipyrine
x3 %M MRS ECET$ 0.8 R e,

(5) PHEEAARRFARIBIR

MY FFBEE 5 FeRIE BRIl L, O 10 %A v~ )
VK (500 mD) & FAILE & R CECERER L. £0
BRER DL, 51210 %+ 1<) VKT 72 ’KHE
BBEE L. ERAR=%/ —AThK F¥vVvTE
BlLicth, ~<JFeqsvEEL, X ahXKBIIROERH
g oV b INHIRRICERD b B UBE (temporal tip),
%35 X (optic chiasma) ¥ X OFLEA{F (mamillary
body) DV _RATD IBEADOEREIF bum E) %1F
%1, Hematoxylin Eosin (HE) ¥+fa 7 & Oz Luxol Fast
Blue (LFB) $+fa L. BUIE[E 7 b OVCEEOHREIL,
2V a— & —EREFNCIDEEL, 3EROMTE
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75 b OB EEE O & BAKMEERE 0 HE (%)
BRDTC.

7535, rCBF OJIEOBICE b I-HEET A 0EA K
DV, Pl HEEBRERRRO D Z DR 2 7 v
2—VEZEL, O L THE$AER LI LFB AL
7o,

(6) FEH&L roBEE

FXC® parameter BNEE L, »2F DRI 10 4
LA ESereth, —RMMEER 2S5 5 5RnbE
BT CUTOERALES L. ok, KHSEOR
WERW.

OFEFIFR LR CHRED ;

IR E ¥ 58 & LT, Ringer ¥ % & &R IZ bolus
injection (2.0ml/min) L, RBKT ¥ C 1 BHECRHE
PIEYIIE S DY e

B 58 & L ¢, 2.0ml/kg/h @ Ringer ¥ % #&#%
BRI RS 5 L 7.

@ Ca? FEPiH 55

200ug/kg D Ca* HE P I % & IRAY 1 bolus  injec-
tion (2.0ml/min) L, SEBA#KT % ¢ 1KH4EICRESBM
w5 L.

400ug/kg/h D Ca* 538 & IR 5 (2.
0ml/kg/h) Lic.

® nizofenone H#5-5f ;

1mg/kg/h @ nizofenone ¥ REIRMICF i 5 (.
0ml/kg/h) L.

2mg/kg/h @ nizofenone % FEEH IR R s Q.
O0ml/kg/h) LU7-.

@WEHE R

400ug / kg /h o Ca2*#5 # F & Img/kg/h D
nizofenone ZFEEGFA L, EEIRA SRS (2.0ml/
kg/h) L7

7535, rCBF % JI%E U - %13, Xt fR#¥, nizofenone Img
/kg/h 3 X OF Ca*HE 53 4008/ ke /h O Ffety 55 &
L, &F6 OB HEHE L.

5. fRETHIALEE -

EREOMET I IR E 1L Student’s t-test L, &

RS UL TR S - THBERFHOLHTEL .

& R

1. &BHRETICEITS CaztEHZE (TA-3090) %5
12 & 2 BrERpEsy ) M E R « ICP » MABP « B OfZEFNES
1t

50ug/kg B 5-HECIIEERIE S 2 S, BEKEHEIIR
1210.2+0.9% (Mean+SD), ¥ THLEE L 10 £ 1 #i
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BB L. ICP 115.942.2 % ¥ TER Lic BB LE
Tk d»te. —7, MABP % X OB, x5 1
I 7.4+2.6mmHg, 8.6+5.1 beats/min DIE T &R
L 15 S8 HifEicE L (Fig. 1, Fig. 2).

M

100pg/keg B EFETIRRE 2 ST, INEKEMBIIRIL
21.6+£4.3 % OBAIIEERL, DHBEIRT 52 15 25
¥ CHERR® . ICPI129.721.5 % LR L 10 S5
BMECEE L. ¥i, MABP %X OB a5 145

Change in
Diameter (%)
+40 e 1
- il
N
+30
+20 |
+10
0
—10
AICP(%) (mean+SD)
ol T s . 50pg/kg —$— :100ug/kg * : p<0.05
/\I\ —3— 1 200pg/kg —J— :400pg/kg #+ 1 p<0.01
*
L I
+20 . T i*
+10 3 *

L
1 2 3. 5 10

(MIN)

Fig. 1. Dose-dependent effect of TA-3090 on the diameters of pial arteries and intracranial

pressure.
4AMABP(mmHg)
+10 |-
0 rg————4 T
————— 4
I I - X
—10 <
—-20
—30 (mean+SD)
—5— 50pg/kg —%— : 100ug/kg * @ p<0.05
4Beats/min —$— : 200pg/kg —&— : 400pg/kg 1 p<0.01
+10 |
z 13 by
' i’% 1= .
10 ’ /}—)§/§' / —_’_______}I* ;II\*
| . * *
*
*
* *
_30 -
*k
*k
_40 -
L 1 1 i i 1 1 1 I L
1 2 3 5 10 15 20 30
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Fig. 2. Does-dependent effects of TA-3090 on the mean arterial blood pressure and pluse rate.
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¢, 10.4+4.7mmHg, 16.0+2.6 beats/min DIE T % Zix
215 SR IEATECER L.

200ug/kg BEBETIIERFAR L 1 55 BRI AT IR
1131.946.2 % BERBICHEE L (P <0.0D), ZDikiESD
B30 0B ECEB LA ICP IR 1 51 14.2+2.1%
LR, 15 B RfE @ Uiz, MABP 35 X OB i3#
5% 14 16.0+4.8mmHg, 28.0+8.5 beats/min D&
BEoETERED(P <0.05), 20 54 MABP iXEHEL
2%, BIRESETF LT\ /. 723, Photo 2.4
SEHIF G X b EKEMBIIR 0B 1L, MEROAE L
Bk  BRESI R 2R .

400pg/kg BEFETIIEE 1 HHIc, RMEEMEIIR
41.5+6.1 % L BEIIEL (P <0.01), 30 S5 iRl
fEEE L. ICP 11 49#1c30.914.0 ¥ EB I LS
L (P<0.01)20 28 % cHfEL 7. MABP 53X O'BIX
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#¥EH% 14 C25.6+6.1mmHg, 33.2+8.1 beats/min ©

BOETERED(P <0.01), MABP i 30 54 I BiE
ZEELTWER, ZORETHLBIMREECETL
Tz (P <0.05).

Blboz &hb, Ca*tsiidEibic & b ARKFNT
ISR B AR IAAE R K ' ICP (3 LR L, MABP s X ot
BIMET %R L.

ks, ZhboRGE CHRERIRLERC, A8
AR D e ds o e
2. PRENEDAR 1 RERIRAEE - ILRERRETNICEITS
RARSHY/NS A—H— (PaCO, - Pa0, - pH - Ht -
MABP) m#ZBsZ1L

KBRS X O EFI S FEORREIEIIH B X 04k
B% AL T PaCO,, Pa0,, Bhiki pH %X OV Ht 1355 &
Zic, THETLEREIRD b7 (Table 1.

Table 1. Physiological parameters (P,CO,, P,O,, pH, Ht) before and after middle
cerebral artery (MCA) occlusion

Resting Clipping of MCA After reperfusion of MCA
0 30 60’ 1200 180 240 300 360

A | 33.56+2.5 32.56+1.8 31.9+1.6 32.3£1.5 31.9+1.9 32.0£1.5 32.5%2.0 31.5£1.8

B | 32.6£1.8 31.8+1.6 32.1£1.5 32.5+1.4 31.8+2.0 31.9£1.9 32.1£1.9 31.5%1.6

C | 32.5+2.3 32.0£1.7 31.9£1.9 32.3£1.6 32.5£1.6 32.1£1.7 32.2+1.8 31.9£1.9

(rlj;r?g;) D | 31.6%1.9 33.0£2.0 32.5+1.5 32.4%£1.5 31.9+1.6 32.2+1.5 32.5£1.5 32.111.6
E | 32.4£2.1 31.5+1.9 32.0£1.8 32.3£1.6 32.1£1.9 32.3%£1.6 32.1£1.8 31.9+1.8

F | 31.9+1.8 31.9£2:1 32.1£1.9 31.9+1.7 31.7+1.4 31.6+1.5 32.0£1.7 32.1+1.7

G| %.1£2.2 32.0+1.8 31.6%1.7 32.1£1.9 31.8+2.0 32.2£1.8 32.5£1.9 31.9£1.8

A | 150.3+21.6 | 158.6+18.6 | 159.5+17.2 | 159.9+16.9 | 160.2+18.6 | 158.4+18.3 | 162.3+16.7 | 155.9+19.8

B | 163.2425.3 | 158.9421.3 | 165.2%19.8 | 163.2+17.8 | 155.5X16.7 | 152.6+18.7 | 150.8+21.6 | 149.9+20.8

C | 158.8+19.8 | 156.6+18.6 | 162.1+17.9 | 158.1£15.1 | 157.6+16.8 | 163.7+£20.1 | 159.1+17.7 | 155.5+18.2

(rrljr;%zg) D | 149.5£17.6 | 152.3£14.9 | 155.54£16.7 | 159.8+18.3 | 160.0+£18.3 | 154.9£19.6 | 158.4+16.9 | 163.7£17.7
E | 156.74£21.0 | 162.8+17.5 | 159.6£17.4 | 163.8+19.3 | 160.5£17.4 | 152.3+18.5 | 157.5+19.9 | 150.6%16.9

F | 162.6+£19.2 | 165.9+18.4 | 163.8+18.5 | 162.5£17.9 | 158.6+19.5 | 160.3+16.8 | 163.5+£17.8 | 159.7+19.1

G | 165.4%22.6 | 163.4+15.8 | 160.3+18.6 | 157.1+16.8 | 154.3£18.7 | 164.7+£19.3 | 159.7+16.6 | 157.3+18.3

A | 7.40£0.07 7.39£0.06 7.38£0.07 7.40+0.08 7.39£0.06 7.38£0.06 7.3940.05 7.38+0.07

B | 7.38£0.05 7.38+0.04 7.39£0.06 7.38+0.05 7.39£0.05 7.38+0.06 7.38£0.05 7.37£0.05

C | 7.39£0.06 7.38£0.07 7.39£0.04 7.38£0.05 7.3840.07 7.37£0.07 7.39£0.08 7.39£0.06

pH D | 7.3840.07 7.39£0.06 7.38+0.05 7.39£0.06 7.37%0.05 7.39£0.06 7.3840.06 7.38+0.07
E | 7.41£0.05 7.39£0.04 7.40£0.06 7.38£0.07 7.37£0.06 7.39£0.07 7.38£0.04 7.37£0.06

F | 7.38£0.03 7.39+0.06 7.38£0.05 7.39£0.05 7.38+0.06 7.37£0.05 7.3840.07 7.37£0.05

G | 7.40£0.05 7.39£0.05 7.3840.05 7.39£0.06 7.37£0.07 7.38£0.08 7.39£0.06 7.38+0.07

Al 36.5+2.6 35.612.2 35.7£1.9 35.6+1.8 35.5+1.9 35.4+1.4 35.7£1.7 35.6%1.6

B | 35.4£3.0 34.9£2.7 34.8£2.3 35.1£1.7 35.612.0 35.0£1.6 35.1+£1.3 35.3+1.7

C | 34.6%2.9 34.1£1.9 34.9£2.1 34.811.6 34.9£1.8 34.5+1.9 34.7£1.2 34.6%1.5

(I;)t) D | 3.8%£1.9 34.9£2.5 35.1£2.4 34.9+1.4 34.8+1.5 35.0£1.1 34.9+1.6 35.1+1.4
E | 34.7£2.3 33.9£2.1 34.3+1.8 34.6+1.9 34.2+1.3 34.3£1.7 34.9+1.8 34.5+1.9

F | 3.1+2.1 35.0+1.9 34.9+1.8 35.1+1.6 35.0£1.6 34.9£1.9 34.7£1.5 34.8+1.8

G| 34.9£2.4 35.0£2.3 35.1+1.9 35.3+1.7 35.2+1.7 35.0+1.8 35.1£1.9 34.9+1.7

A : Intermittent control group B : Continuous control group C: TA-3090 (200 xg/Kg L.V.) group
D : TA-3090 (400 ug/Kg/h) group E : Nizofenone (1 mg/Kg/h) group F : Nizofenone(2 mg/Kg/h) group

G : Both TA-3090 (400 zg/Kg/h) and nizofenone (1 mg/Kg/h) group

The values are mean+SD. (n=28)
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—75, MABP 3B 3% X O nizofenone 1mg/kg/h #
ERCRERREYRIEL DKL, Ca? iEHiE
200ug/ kg MR By 5B C1, RABEBCERED
MABP KT & b, TORTEIRBETHY,
EH o5 B oOBEIMH: 5 ZEHERDRIRDDbhie
hwotc (Fig. 3). %7z, nizofenone 2mg/kg/h ¥ 5%,
Ca? #5438 400ug/kg/h B 57, FEAIRROHRRE T
EE 7 MABP & T2gED» b (P<0.05) (Table
2.

3. FRKENENAR 1 BEREIRAZE - MRERREOKERREREN
BROFERFHIZE(L

(1) Ca*#5#iE (TA-3090) DRHIRIIE G X % BREHY

MCA clip

_20 =

7’ A

1.

100xm Bl EOEINRINE 1o\ i, I 30 3
K5 MBIREOIERI, BB T39.843.9%,
Ca* EIERE S TI2 26.722.1 % T, MEOMICHER
TeERERw (P <0.05). FHBE@H 305 (FAKE
IREAZER 90 45) T 20.3+3.7 % CREBED, 7.6+5.6
% (Ca*HEHZERER) LIERCABRLENRDLR
7o(P <0.05). TR 180 £ X v S REEC X B IAARME
FHERD B, 300 55T 24.143.2 % F THEL =
DI L, Ca 5B 5 T3 A 5 i IR A ED
RO—BHILESR R DR B, BHRERIRST, B

. BT 300 & CRIMAT O MERCEME L T\ e (Fig. 4.

(mean * SD)
§ : Control group
¢ . TA-3090 (200 / kg i.v.) group

’

/i / /4 /A /L L /4. /L
71 It 2 T v

-5 0 30 60 90 120 150

330 360
(MIN)

/i
LERERE B

180 210 240 21 300

1 :TA-3090 200ug/kg i. V.

Fig. 3. Changes of mean arterial blood pressure (MABP). The values of MABP in TA-3090 (200 ug
/Kg LV.) group was significantly decreased at every one hour during ischemia-reperfusion

experiments.

Table 2. Changes of mean arterial blood pressure (MABP) before and after MCA occlusion

Resting Clipping of MCA After reperfusion of MCA
0 30 60’ 120 180" 240 300’ 360°
A | 137.2£13.2 | 139.4£16.7 | 140.9+15.0 | 141.3+17.7 |139.4£21.8 |139.3+18.7 | 138.7+19.4 | 140.0+18.8
B | 138.0£9.8 124.0+6.8* | 124.7£9.9* | 119.0+14.5* | 116.6+14.5* 1158411, 7 | 117.8£10.1* | 116.8+11.8*
(I\H/;[ﬁgz) C [ 136.6+10.6 | 131.2£9.7 130.4+8.8 132.0+£12.8 | 131.44+10.2 | 135.6+11.7 |135.8+11.3 | 136.4+9.7
D |139.9+12.8 | 127.3+8.5* | 125.6%6.9* |122.7£7.3* |124.8+8.1* | 123.8+6.6* | 121.5£7.7* |120.9+8.3*
E | 140.6+11.1 |122.6+9.9* | 123.8+8.7* |121.747.8* |114.9+8.9* | 113.7£7.4** | 115.4£6.9** | 116.1+9.5**

A : Continuous control group B : TA-3090 (400 zg/Kg/h) group C: Nizofenone (1 mg/Kg/h) group
D : Nizofenone (2 mg/Kg/h) group E : Both TA-3090 (400 xg/Kg/h) and nizofenone (1 mg/Kg/h) group
The values are mean+SD. (n=8) Different from no treatment, *p<0.05, **p<0.01.
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MCA clip
on off

] !

Change in
Diameter

(%)
+70

+60

+50

+40

+30

+20

(mean+SD)
—&— : Control group
—4¢  TA-3090 group

* p<0.05

*x p<0.01

Al
Y I L 2

t :TA-3090 200pg/kg I.V.

T
60 120

T T T T
180 240 360
(MIN)

Fig. 4. Time course of the caliber changes of pial arteries (>100 x) in the ectosylvian gyrus during
ischemia-reperfusion in control and TA-3090 (200 xg/Kg I.V.) groups.

100xm LT o SEEHIR M & 122\~ TiE, 100um LA koD
MBIRIMAE & Ll L 7B &, Hifth 30 4 o mE LR
13, NBEFTIX68.718.6%, Ca>*HEMEREH T
52.914.5 % LI CAHRB LB WERR LI (P <0.05).
Fie, MEOIERCIABENBDOAL (P
0.05). HEIEE O, HREIC I\ CIHEERIRAEA
FEL, 51 100um Ll ko MMEIIR D ERRIZE/L & R
BRICTEBEE 180 4 & h BINEESA R D bh, 3004
B2 50.5+6.2 % E THEEL 7. —05, Ca* HEise#y
5B, FHRSECMERELRD 5, hERAE
BEETHY, LrbBEEEE 180 £ b OBIKERSR
BEH BT, 300 2T 18.5+6.0 BIRE L Tuie
(Fig. 5).

AR T O RER I 7 S O I HE B 1 35 1 B ik
fEM B IR M B R DZEALE, 100um A EDmE X b b
100xm Bl F oI X b BEEwRD b,

(2) Ca*##H 3 (TA-3090) ¥ X 0¥ nizofenone i #
5, WEFIRRGH K X R

B o<, BEEKEEME IR &R DZE AL ik 100um LA
ToMmEC L hFEECALNBZ L XY, EHORHER
Lk X OEREEIC X 5 BRFZE{IX 1002m LUF o 1Mt
BOHZEXGE L THE L (Fig. 6).

S R IC 35 1) % IMBKIE M BD AR 1 &P 28 D IR ZE(KAT,
HIXRE L., FHEARSOREHEC X 2RI

ERFOELER LI

KERBAMA 2 b BINER  To 5 S, HRERI O
nizofenone 5 & b L AB M EROBI LR In
DroteDist L, Ca**#Pi#E (400ug/kg/h) HEFET

%, BMANC 17.245.6 %0 MERE LRS-

R 30 B oD M ILARI 1L, X REE66.7+7.6 %,
nizofenone ¥ 5-#£ 62.84+6.9 %, Ca* :Pi¥EEE52.9+
5.9 % L EFBHGRETERMERL, NBHEL Ca* K
BEHMTERENRD bhi (P <0.05).

BEHEHEOL(LE LT, NBRECIEEREERCE
DICREIREE, T OMIERE 2R T SihRIRE
et L, BEEM 180 5 X h BIEES AT D b, 300
DI 49.5+7.2 % F CHEE L7. —Jf, nizofenone
BERECIERBROIRRAE IR R & L CRE
THBH, 180 F#h b OBRERKIIAMKIED, 300
SHICIL 38.8£5.3 B DIEEIR L. S hic, Ca*f
Hi3K (400ug/kg/h) BEBETIE, BERE O METRIER
RIS RFEIC L L CARBIREE (P <0.05), *BILE
B a2@oT, 300 58 Ci119.155.9 B0ikERYRD
DB THoT.

Mt BB O MBI b O BIERS T %
H o #4H %y B 12, nizofenone B 5 B, Caf:#i3
(400pg/kg/h) BEFEIFCRD b B, Ca tiEHisE
(400ug/kg/h) ¥B5-FEDJ5H nizofenone HEFE L v B
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MCA clip
on off
. !
Change in
Diameter (mean+SD)
0,
e —&— : Control group * p<0.05

+70
—4— : TA-3090 group **x p<0.01

+60

*%

1
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Fig. 5. Time course of the caliber changes of pial arteries (<100 ) in the ectosylvian gyrus during
ischemia-reperfusion in control and TA-3090 (200 xg/Kg L.V.) groups.

\
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Change in_
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%: mean+SD o : Control group * . p<0.05
& : Nizoferone group *% . p< 0.01
e : TA-3090 group
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Fig. 6. Time course of the caliber changes of pial arteries (<100 &) in the ectosylvian gyrus during
ischemia-reperfusion in control, nizofenone (1 mg/Kg/h) and TA-3090 (400 xg/Kg/h) group.



—RE 0 MBI X % SRR I v 53 % IR 1 B3 5 B 5E

TRWEIRNFED bhie. ¥, nizofenone # T3 2mg/
kg/h BE5FEH, Img/kg/h B EF X h LR AR
Licdd, MEMCEBEEEZ X ot RAEBGRARTE,
FAEHBEHEEOHAE LI SHAHHR TR,
nizofenone B 55 L XA BEXRBD 25 (P <
0.05), Ca*"#:#i3E (400ug/kg/h) M5 & ORI
BEEBEZEIRDOLREI ST
4, shRRXEIAR 1 BERIRAZE - MEFERREHIC 51T 3 rCBF
DRERFHZEAL

laser flowmeter IZ X HEHC X i, SBEE T,
KIMEIIREAZE I & b rCBF BABIE T 54, 15~20
LB TR« EML, DEMRHEERERE CEEY
et L. BB IR ABBEIIRPAZER © rCBF X
& < L3183 RS — B iR In
mia) #FRDIDB, hyperperfusion REIFFE L, B
BAYE 180 474 X b T 00 rCBF 0 #INMEI b Bd b i
(Fig. 7). nizofenone 1mg/kg/h #5-8 o I FHEI %
k1% rCBF 028t R & ik L TA R &1k
BB o Te. —7, Ca** 53 400ug/kg/h 55
T, HFRMEIIREAZE 5 S ATOEAI 5w X h rCBF ©
Ena@RD, PRNEIRFAZES D rCBF b 5 RH & ik
LCAEBEr#EmMERL (P <0.05), mEHEEEED
reactive hyperemia d W BHFICL L TlBDTAH L, &
bz hyperperfusion DIRRED E BB ICHFIh T
7= (Fig. 8).

(reactive hypere-

on MCA clipp off
1 1

(421)

HBIE 5 R »*C-iodoantipyrine autoradiogra-
phy iZ X % rCBF JIE OFERIC X i, AR ER Gk
BRI sy, Ca*t#EHi3E (400ug/kg/h) BT
KAHE, HfKE X CRREKER TN L HRLTRR

W rCBF o#m% g% (P <0.05), %I ectosylvian

gyrus B\ TZEBETH - 7. LoL, AES L OHED
rCBF B L Tix, BRIEMERD b ote. Eie,
nizofenone lmg/kg/h BEFHTIHNBH L L CEE
7BV T < B IR BE AN E IR Fe i 72 (Table 3,
Photo 3).

—7, B ciaxBEE, nizofenone 1mg/kg/h #5
BRIV Ca FEHIE 400pg/keg/h B 50 3FEHTH
B, HKE X 0MEEO rCBF B L TRBEE L LR
Bdighote. L, NRE TP ANBIRERER
B % ectosylvian gyrus b & T HRKAEER X OEBR
BRIz s\~ C, rCBF oMt o b
hyperperfusion Z# % C\ #. —7J, nizofenone 1mg/
kg/h ¥ 5#C, Z® hyperperfusion % 7= #iH L0 R
B L TEEBRERRDEN - DRI L, CaiEH
400ug/ kg/ hBEHTRABCHE NI ATV
(Photo 3). %1 ectosylvian gyrus @ rCBF 1%, *}BH#E
232.2+20.4 (mean®+SD) ml/100g/min, nizofenone
1mg/kg/h #5-#T 222.021.5ml1/100g/min, Ca®*H5#i
3 4002/ kg/h 5B 131.3+10.6ml1/100g/min T ),
BRI rCBF (I3 FR#¥ 226.9+26.3ml1/100g/min,

Control group

N

—.

before 0 60 120

180

240 300 . 360 (MIN)

Fig. 7. Changes of rCBF on ectosylvian gyrus during ischemia-reperfusion in

control group.
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TA-3090 group

MCA clipp

on off
1
1k T T T T T T
before 0 60 120 180 240 300 360 (MIN)

Fig. 8. Changes of rCBF on ectosylvian gyrus during ischemia-reperfusion in
TA-3090 (400 xg/Kg/h) group.

Table 3. Regional cerebral blood flow (ml/100 g/min) 5 hours after reperfusion of MCA in cats

Control group Nizofenone grop TA-3090 group
Structure
Ipsilateral |Contralateral| Ipsilateral |Contralateral| Ipsilateral |Contralateral
Cortex '
Marginal gyrus 60.4+5.8 62.3+5.8 67.5+4.8 70.7+£4.3 78.6+4.7 84.2+6.9*

Suprasylyian gyrus| 226.6+19.5 74.6%£6.1 269.7+29.8 71.1£5.1 72.8£7.2*%* | 86.9£7.0*
Ectosylvian gyrus | 232.2:420.4 75.6%£5.4 | 222.0+21.5 80.4+5.6 |(131.3+10.6**| 92.8+7.6*
Sylvian gyrus 183.4+14.4 | 78.2+5.3 182.7+19.7 | 67.8+3.8 74.94+6.1** | 85.4+6.6*

White matter
Corpus callosum 26.6+2.6 25.3£2.6 29.8+1.8 29.4%1.5 28.7+£2.7 27.8+3.9

Internal capsule 25.8+£2.8 26.3+£2.6 31.8+1.7 30.9£1.6 27.1£2.1 28.61+3.3
Thalamus .

Medial 66.6+£4.0 68.3+4.6 64.5+£4.6 72.9+6.4 67.6+5.2 77.5+5.8*
Lateral 72.0£8.0 69.8+4.9 71.0+4.8 77.4+5.1 69.5+5.2 79.6+£4.2*
Caudate nucleus

Head 226.9+26.3 78.4+7.4 | 148.6+12.5* | 73.9+6.4 |116.3%7.6**| 92.8%+6.2*
Hippocampus

51.5+2.2 50.7+£4.2 50.4+3.3 51.5+4.4 54.91+4.0 56.9+4.2
mean+SD *p<0.05 **p<0.01

nizofenone 1mg/kg/h #5-#f 148.64+12.5ml1/100g/min, {—FHLTWA.

Ca** 5P % 400ug/kg/h # 5% < 116.3 £ 7.6ml1/100g/ 5. fEAERSEZSL

min THote. Thbb, giflo hyperperfusion i, (1) BEEI2WT

Ca* #5138 400 g/kg/h B EB T, FRICHH I hT Fig.9, Photo 4 io™$ & & < BFEORMEICEIL T3,

W5 (P <0.01) A%, nizofenone (Img/kg/h) BETILE PR B 51z X B R FRFE 48.4+8.0 % (mean*SD), ##

WREEREE D il & T BIEEA 23D b i, BB 5o Ot JRBE 47.417.8 %, Ca’ #5538 200ug/kg
Zh B ORBEL, laser flowmeter IZ X ARMEE MK FHIRE LR 28.6+3.9 %, Ca’FEHi3E 400ug/kg/h

BOGBOEN LR LB, MEHHBESD  BH5825.544.3%, nizofenone 1mg/kg/h 5B

reactive hyperemia ¥ X "% D% ® hyperperfusion ® 37.5%+5.6.%, nizofenone 2mg/kg/h #5-8f 42.5+7.1

R, Ca*BEHFEB G L v IHI S h T kR E X %, WEFIFRRGEHERE20.2£3.9 % THo 7. HITHR
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HeRwTil, BEE CHEBEENRRAT V.
(2) BEBEZRIZDWT
BBEZE LY, XREFIC$\ T ectosylvian gyrus ZHul»
ELRRAER X OCRRBEEBICA T Toie. BRI
FIRx T A NEER O I, FROBE T X B3R
B 42.116.3 % (mean=SD), #Hfti 55 D FEEE 41.9
+5.9%, Ca* 53 200ug/ kg MR 55 23.4+
4.8 %, Ca"#5#i3E 400ug/kg/h FfE#H 57 18.4+3.1
%, nizofenone 1mg/kg/h# &5 #29.7+5.7%,
nizofenone 2mg/kg/h ¥5-5 34.6+£5.2 %, FSRHIFIRE
BERIRE 14.2+£2.8 % TH - 1= (Fig. 10, Photo 4).
Ca**HEH I 200ug/ kg IR B EFHECNEER L O

Cerebral edema (% of hemisphere)

(%) g_ﬂ

50

40 F_TX Ji
30- T

I
201

A B C D E F G

Fig. 9. Cerebral edema as expressed in 9% volume of
hemisphere.
A . intermittent control B : continuous
control C: TA-3090 (200 ug/Kg LV.) D:
TA-3090 (400 £g/Kg/h) E : nizofenone (1
mg/Kg/h) F :nizofenone (2 mg/Kg/h) G:
both TA-3090 (400 xg/Kg/h) and
nizofenone (1 mg/Kg/h).
* Significantly different from two control
groups at p<0.05.
* x Significantly diffement from two con-
trol groups at p<0.01.
¥ Significantly diffement from each group
at p<0.05 .

EEEOBHIAER LM I Ih TRy (P<0.0D, X

51 nizofenone 1 mg/kg/h #¥ 58, Ca*>*HE#HZK 400ug
[kg/h FlRH 5B, WEFRRGARO 3BT MZE
ORI > CICREZER Y, BRI Sh Tk, B
T, TOSEFF RO R A IR IE T & ONC MR ZE B o 3
MBI, Ca?*#5HiZE, nizofenone DJEICIEFIZIR M
Fd btz —7, nizofenone 2mg/kg/h HEEEIZ I\
T3, nizofenone Img/kg/h 55 X b BIFIE T L OB
BEREOIHIBRIED T & W S B DRERNE LR,
F 7z, Ca’*5Hi3E 400ug/kg/h Fese SR D A%, IR
B 58 X 0B B IR 7 > OGN ZE A I LT

7o (P <0.05).

Cerebral infarction (% of hemisphere)

JLLD

301
20 * %
* %k

A B C D E F G
Fig. 10. Cerebral infarction as expressed in % vol-
ume of hemisphere.
A : intermittent control B : continuous
control C: TA-3090 (200 xg/Kg LV.) D:
TA-3090 (400 xg/Kg/h) E : nizofenone (1
mg/Kg/h) F :nizofenone (2 mg/Kg/h) G:
both TA-3090 (400 xg/Kg/h) and
nizofenone (1 mg/Kg/h)
* Significantly different from two control
groups at p<0.05.
* * Significantly diffement from two con-
trol groups at p<0.01.
¥ Significantly diffement from each group
at p<0.05
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z @ 0=

7 o> — BRI JFBE T V. & 5 IR I R A M A T B )
WREAZESRE o3 5 PAZE A D FFBRIE, BYAHESRHEIR D
BROBIE ST L SEBTHZETHBW. Lnl,
B RAEIZE LR b e B X 7R\ X 5 1k 4 TRy
BAFERAIR TS, RENRMREFBRIIRE R
EEqNRTWiWoRBERTHA. BRI 5 MERE
®E L HIHI-D, Bt o rCBF ## L, bk
DRI ABEY ER 385 2 L XERINCED T
EHEELbhaH, o LT AsmERt+5it
RERTWRW. Licdis T, KB TI—RER M
Wiz X B Mk LC, s o rCBF Z#ER: X ¢,
EHRMOBIMICHTAREY LR IH &2, &b
B RREFEIEN LR T 5 DS EOMEL R
oo te. : o ~ :

1) FMEEOIREZ: S CICIGRER@%ICE L 2ILRES
SURRBENEL

BBREASE 7 & 1C X - C CBF 3% 5 BE % # % T/E
T+5E, BRBOZHREEN RS D, Sbic=k
F—BEENBE IR T 5 & LT X - C RN R
EAF| R INHOW, COEIMIC X b MRS RS
AE U BHrCBFOBMMBEREL TRELH
LM X T b, % rCBF 1% 15ml/100g/min
BT E Wit 5399930 UsL, Bigfo CBF i
HFE—EDOILHEERTHDTIRRL, EENCHEET
BEBIMFE DD, ERFHELIURTRE IS, &
EOBgEs b, ko rCBF 1%, BmBE#I D 15~20
DETCOMTHRACENMERZRL, DBEELERI
ote. T OBEIMERORIRE, AEMAEILTIZX S
T EE L bR, T, 154 AP R R R I TR
HEBEEL RS Inh o RG99 bbetH 2,
AT 5 e S Mrcte o> CBF 23, Ml X b e ik
EELXET %5 rCBF ORfELE L bNB. —F, DX
5 el o rCBF OB ick L, INERBEAEIIR A& K
IS WTHR D &, BMEED X b MVHEIRICE
BIBEBHS 2R, T ORREBIEE AR Tk
BALL et 5 fo. & OMERIGHEE, BMmE% X b rCBF
PR ACHIML T3S &nb%E LT, Hilido CBF
R 50, MBRSEABICEELCW230&
BEibhb. o
K¥r, MEEEESD CBF 0Bz oWTahie, —
R BM R v 5 ISR & 2 5 BT, i o CBF
L X OFBRESEELERNTH S & &3l L1,
MFEEREBEBERT 5 CBF &b ¥ o ks

(2

CELBEELTWAEIRTWAEDD, kb, HEM
BearohsELWIREOHEK, TivhbllMFEm
(postischemic hyperemia) 2%, 7% - UHMEEX IR
L, HmEFEELEEL CEROBMME & T BER1AH
BT EBIE I T BN, RSB 13 R = kY
BHUR 2 RfEIEALZE - EEIBE T Ak W, MEEREEE
D58\ hyperemia % 7R U 7o B T IR R MR = 2858 2>
Sl EBRTWB, UL, —IZ hyperemia 23 & D X

5 IeBE A H o2y, hyperemia 23E7ed DD TH
B0y Thi b HREREE L I LB LEes0nic
DWTEEL DERAPBEINT VS, Fhe, 2D X 57
B oMt EERC 31T 5 rCBF oZfhicxt L, B
MR % FHET L T A IESNE T 7ot B BIKEEAT B IR M
EORIGHERRERICH L CWHAHERRD L b,
T TEER, nEHHEBREIC T 5 rCBF &R
ORERFHZEAL & MIBIIR I A SO & G &8 THRES L e,

T EEBER KT 5 rCBF ORBZELIE, FE
FBEHEIZ reactive hyperemia ORBERTH, = ORI
R L 7248 b hyperperfusion IREBA B L, THBI®
180 %4 & h BV rCBF oA &R Lic, 2D X5
7o IR B @ O EIFH CBF OZ{bicxi L, IMEKE A
BIIR D B, g4 @ autoregulation ® K & L TIfi
BHIEAE L, BEBERRISIIET 2, 2ok
INFET 2 & WORKHRIG 2R Lie. & DRI,
reactive hyperemia DR & —H L TwB 2 &b, &
Wi ORI X ORFTMKEMBIRE D LFc & b
v, MIEIRNAE A ZERCHELcbD EE L bR
F 7 X Do MR T H % hyperperfusion % 5
HiT 5l DI HBIRIE I E e b0 LIRS
fo. S, HEE 180 S0 b O IBHAR M E T THAER
ERERL, Zhicwin LT rCBE & #EinER 258D T
W5, COBRKIEMFCEYE ERLLTIFNVER
PP X ) SECBL R, £EOT A 2y
A FoRE IR RN e GEL S 2590 &, Mk
BRB®K I 1T 5 lactate DEFE M pH ZET &
BIMERIEEIRTNBZ L ERNELBR, b,
IhbDFER rCBF oMK Ih B30 L
HEIhD. '

Bl ko g AR & Ol FE B &I 1) 5 CBF
& BRI A ED AR I D KOG VR B & 2 e BB B R R
LTHh, MMk s e EEME o CBF 25+ %
LB CEELRERTHBHLEE LIS,

Kz, =0k 5 7 CBF ORREHZcH U ClikE
BEE 5 BRI 3513 B IO LA T rCBF 13, #AIR

PR GEEmMAD wk\T, KAE, AERSLUERE
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THEHELLPCWANERZBD LA, COFRE
Schuier® b D#HE & BIE—FHTHIDOTH 2. —H,
BAAREER RimAD) <k, KEHES X OCRREEDSR
Iz %\ T, ¥ L \» hyperperfusion % & %, % i
ectosylvian gyrus 8 X UBRBEETIC R W CEHTH
2 7.

ZoX 5 CBF st L, —FAYMITENTIC X % M
I~ MEFEEREIC BT 5 NEE OMBFENENE LT
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BRI IR 7 b OO R S B A R IR . &,
£ Ar T O REERE M Z L & CBF @ hyperperfusion %
RTHATIFE—FH L TR D, MEFHBEE O hyper-
perfusion 23, MTEEBEEIC T 5 HEERESC X
DHREE LT HBERE D, BEMC X 5 HRARES
DRAEBF R THEDTREVCEREEL TV LB
bhb.

2) Ca™HEHMEIZOWT

Ca BRI IIEE MM E LR IFER 1 X » CBF %
BSR4, F fe R MIC 3 W A E T o H i
X BRI~ D CBF 23N X8 5497, W I
ST BMRER L L CERRE T INHA S h, T oZER,
EEREIRHE S 3% < HE S T 53050325950 s,
ZOHRILTLE—EL T, ZOFRRELTIE
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0D, BIMREOHKIZ &b ir 5 ICP OIFTHE™, b
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ETERTHD, HEREDCKETFHREIh. Lic
Mo T, MERECE TP, o, BRRMILE
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& 3L rCBF oina @R, I HICMAIT F4 TR
BEE X D BB rCBF Oo#inERLic. Lih- T, &K
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RELETIeHOROREL LRI LEh T
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AN, 42 M FE O TR BB T H D o0, [
RV S GRS T 5.
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nizofenone ¥ X O barbiturate £ & i FE & T {F
R, MEDET &3 CBF OET% X o372,
st LSRE D B CHERT 288 +9EEL
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ek

1. & = shRBMBIIR 1 RRPAZE - MIRFEBRE € 7 v &
W, BEERABEIRIC \C, FATR R X O

B’

E o ZUEERE cOMERECET B 2T

2. —EREAOIMTET - M BRI 351 B BMEKIEAED
DR M8 SO v, I BT BRE R o0 B I I B & oD T
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Photo 1. Cranial window of left ectosylvian gyrus.

H m1in

18 min 15 min cH o min

Photo 2. Images of pial vessels after intravenous injection of TA-3090 (200 x g/Kg). Pial arteries were
dilated after administration of TA-3090 but pial veins were not so much significantly dilated.
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Photo 3. *C-iodoantipyrine autoradiograms of the coronal sections of the cats obtained 5 hours after
reperfusion of the middle cerebral artery in three groups. Marked increase of the rCBF
(hyperperfusion) is demonstrated in the ischemic (ipsilateral) hemisphere.

A : Control group B : Nizofenone (1 mg/Kg/h) group C: TA-3090 (400 xg/Kg/h) group
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Photo 4. Hematoxylin Eosin stain (a) and image of microcomputer imaging device (b) in three groups.
Cerebral edema and infarction were much more reduced in treated groups.
A : Control group B : Nizofenone (1 mg/Kg/h) group C: TA-3090 (400 xg/Kg/h) group





