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Summary . This study was undertaken to determine the inchemic time threshold for
brain damage and the critical time threshold for fatal damage after reperfusion using a
middle cerebral artery (MCA) occlusion model in adult cats.

The MCA was exposed by the transorbital approach and temporarily obstructed by Zen’s
clip. Animals were divided into 10 groups of 8 cats each according to ischemic times of 10,
20, 30 minutes and 1, 2, 4, 6, 8, 12 and 24 hours. A cranial window was made above the
ectosylvian gyrus, which has poor anastomosis. The reactivity of the pial arteriole was
observed through the cranial window and evaluated using an intravital microscope and
videoangiometer, and regional cerebral blood flow (rCBF) was simultaneously continuously
measured by lased doppler flowmetry. In each group, rCBF was quantitatively measured
by autoradiography 5 hours after reperfusion and histological study was also performed.

For ischemic time of less than 20 minutes, vessel reactivity was preserved blood-brain
barrier (BBB) intact; ICP was unchanged and rCBF promptly returned to pre-ischemic
levels after reperfusion. Although no infarction was found at 30 minutes of inchemia, vessel
rectivity was slightly impaired, BBB was disrupted, and ICP elevation persisted. Thus, it
is thought that 20 minutes is the ischemic time threshold for brain damage.

When ischemic time was increased to more than 6 hours, the extent of the infarcted area
markedly increased (P <0.05), with induction of hemorrhagic infarction and severe brain
damage. It is desirable that circulatory reconstruction procedures during the acute stage of
cerebrovascular occlusive disease be performed within 4 hours of onset.

In this MCA occlusion model in cats, there were strong correlations between the degree
of disturbed vessel reactivity, state of BBB disruption, level of ICP elevation and extent of
infarcted area.
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MR (FE 2.2-4.1ke) BHERED G0 < BERI L 7.
[. SEB= 5 A fEllE:
1. SEREMOTE - #k - Fik
1) ERBHOTE « #iF

KBNS = — 7 (103-1. T., Mallinckrodt #-#0)
PG L, B B B o b o\~ isoflurane %
0.5 % THAMEEL, 0.2mg/keg/h @ pancuronium bro-
mide ZFHEACHIRNES L CEBLL:.. ARED
fRich vy v &7 v a—7 (JAPAN MEDICAL SU-
PPLY #8C 2 #) ##HAL, — % BANRBEHEE »
TV AT a—%— (TP-400T) gL ¢, BANEH
8, & RARFHGESHERE (RM-62006) % A\ Tl E4#
eI L. MfllidRmA & LCRY, 1R & s
BRIt & 2 5 HrEE (Radiometer £, ABL330, Copen-
hagen) THE» A XFELL. —fAEEHRCAY =
FrvFa—7(e B, Fr.No3)%#EAL, 4-5ml
/kg/h DEBRREKEREHREEL, ~< P27V v b
(LAUF Het) EEBZ EH8RL > ER L. HEA
FE (intracranial pressure EAF ICP) (353l o /)NEZ8 A
LR TR Y =+ v vF 2 —7 (INTRAMEDIC, No
7400) A, FRECE L 7 v A5 = —4— (TP-400T)
& BANEAE, & AR HEEERE (RM-62006) T
BERISE Ui, E8rh, FBREBEES (TERUMO #
#, CTM-303) T% =4 —L, heating blanket iz Tk
2R, ATREE (HARVARD #H#
Model 607) THREFRETVCEBIROFBRRSE CUTF
Pa0,), BRI RSESE (BT PaCO,), pH &
T OSEHBEIRINE (mean arterial pressure LA F MAP)
T AEBRPRRBICHERE L .
2) Firk

BRI & U, AN RBWEE & CHE % E
i, BHBIEPMCEE L2, MAEEREZE L.
Auer'® D FEEICHE L, T sagittal suture X 9 25 mn
{75, coronal suture X » 15 m#875 (o ectosylvian
gyrus DE M7 2) #HFOICER 10 mD BB 2wk
FAES N YV A+ (Minitor #%4, Standerd type) % f\~T
TER L. BEATBAL, MEXBETEHI5ICLT
Ef12m, EX0.15mDb =252 (Matsunami
No. 1) TEA$EL 7=%%, acrylic glue (HISTOACRYL ® )
CREE (LAF cranial window) L7z, & O#fEIX, FiF
FABEMEE (Zeiss #H8D) & TR « RIS 0 BT
BN Db S et 5BEY LT L. %

7z cranial window & {ll Bl I 17 B& @ F& 2 D E
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ectosylvian gyrus DE LI H 5 & & #ERBICHER L
T\5. O'Brien & Waltz 05319 U CREBE I
MCA #BEH L. ZRREFEHE, GaRd LAl 2H
BHA N Y A CTRIBIAA L TR « < $E A EXIBE,
MCA #*BEH L. ThETEBLEFEPE T ZenK 2 Y
y FREE, BT 5L C—RHRFTNEILD £ 5 v
PR L. BMEOREEE <, 7V v FERKLEL
HEEY =F —AFETEB, THORATHKCRLE
WMIEX EBTIEL 7.

foks, ERICE 2215 % CO#HRAZE, PaCO%
60mmHg Bl k& LT, ZORrOMERD 30 %L EIKE
% 2 & TIImE o CO.response B3Rz T % & ¥
W1, & CO,response DRI =B DA %EEH L 1.
2. rCBF DERAZE LI & OHERHED HIE

1) rCBF DiERAIZE Lo RRERE

£8 8 WM< MCA F% - Bh@Bic k1% rCBF O
IRIFINZE(L B REIE L. laser doppler flowmeter
(ADVANCE ##, ALF2D) #f\v, o7 e —7 (RN
£ 1.0mm, & X 80 mm) % cranial window ® % =275
Aehic WBECTSESHCHEEBERZFEAR
(NARISHIGE ##, SM-15) &% (Photo.1) LT,
30 LA EBZE L1+ 4%5%E LT resting state 1278 - 7 =
EEHERLTHLEREZRB L. EROLBBETEL,
HERIE %17\ rCBF 0L &t CiRE& L
7o,

2) rCBF o EHIE

rCBF DOMEHERIE D72, K 8 Mir 4 PU 2 FHEIE
5 eI #21C autoradiography i CERFE L. ik
1%, Sakurada?®o 5 ¥ i # U, 250uCi ©C-
iodoantipyrine % B8 5 KFfE]#% 1C syringe infusion
pump (Harvard apparatus pump 22) #F\>, ramp-
infusion ¥ T 1 M CHIRAE S L. 5B & FKE
, BRN%H 6 AR L, #5#TRIC
KCl 10mEq % 2 ik L LR ELE 38, S LI
E e UMK el L, BEHIcRaR,
—70CIEGH L7 v v CEREERRE SR, DK
EAK% 27 )AA% vy b (cryostat model : As, Bright #t
) BEALC20um OEI TR EER, 271417
T AR, 60CHy b 7V — N TR IR X
%, Kodak NMB film T2 ~ 3:BEIBE I CHEL
7z. Canada Imaging Reseach #:#!, Microcomputer
imaging device (LM8%, EGFHTEE) CEEZHEHTL
optimal density % % L 7z. “C-iodoantipyrine o IfiH
PRI TR L& % 2 v 7 V' v (Nacalai tesque
8D CHRIRE, scintilation counter (Beckman 4t

F R

#) Tradioactivity #E L 7. T h b2 b
Sakurada®®®» D B H L #“C-iodoantipyrine i % 3 %
Rk MRS EETS 0.8 2 AT rCBF &R,
3. MFERMEOBE

cranial window 2 b A KRB EE (Nikon # %,
MEASURESCOPE 20) /A L, B 30-70um DN
DOMBIRE 50 fE TR L. = DE{E% video system
(Hamamatsu photonics) TEER$HE L. video H
BRI LERENEEYHA VT, MBRO IEROLE
b &5, MCA FAZE- BRI R 1T 5 - DERZ L
BT
4. BBB DEEDHZ

HREED AW TORTHEIE 5 BERH%12 2% Evans'
blue % 1.5 ml/kegBHE L, 30 52 1cBIl L T 10 % h 1<
Y VEEERCT, BUNCEREER T, BB
BEEOHL, 510 %A1~ ) vEKT3 AU EE
HEEL Ta b Waltz et al2"i# U ¢, temporal tip,
chiasma, mamillary body %38 % 36z TERICEZE] D,
MoK % X OEREIE © Evans’ blue DIRH # 8L,
SHEGFTEE CTORE S BHW LI
5. MR

Evans’ blue D¥RHIREEZBZE Lictk, FOBOTR
WiEAY LAR=8 ) —ATHALTF VY TEHRL
ek, 45 74 vEEL, FRKEIROZEE 58
2T % temporal tip, chiasma, mamillary body %
% 5 OR W EDT, bum E 0 W 2 FR L K.
Hematoxylin-Eosin (HE) 75 0%z, Luxol fast blue
(LFB) Refa & i L, HFEBEYHE CBE L. BEEOEH
TR, JEEBEMEE 1% @ pyknosis 22UV B FR D T R
SRR LHM L L OBE LI DI, BERETEE
TERMICHE L T2 OHEE L KD, temporal tip,
chiasma, mamillary body %% 3 2 5 1 A DR EERE
DOFEERD, TOEBIBRALRE 5D B LK CHFE
DREXERH L.
6. BEEHARIAIEIZ DT

EFE OME R 7R E 1L, Student’s t-test &
W, ERESBLUTED - CEBREXRO LT L.
II. AEB BT 5k LREOBRE

ABFF2 T, Fi D temporary clipping O %245
ERWIETEWS B, 7nb O NEIIREAZERE 15 5
RO MITHEMOMELBET5 &\ 5 HD kD,
MCA DBAZERR% 10 4, 204, 304, 1R:R, 28
fdl, 4 W5RE, 6 Wefd, 8 WFfH, 12 Wefd), %X O 24 RefEiC
BT le. Tibb, BMFFREI X b 10 FicsE
L, £&%f8PE-3> MCA PAZER 5 Rl o TR & 11T,
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adiography 3T rCBF D ERMWE LT - 7c. ERO
7 e b a— L EREARK Fig. 1 AL,
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1. MAP, & # A, Het B X OMEKRD T 2 — % =T

DT

EERD&#ERF D MAP ORRFNELE EREZ & ITR

transaortal fixed-perfusion

autoradiography
or

injection of Evans’ blue dye

reperfusion for 30 min
5 hours

continuous measurement of rCBF
by Laser Doppler Flowmetry

Fig. 1. Scheme of our experimental protocol.

MAP

+20-
o—— 10min MCA-O ©—-—0 1h MCA-0 &—-— 6h MCA-0  &===aa 24h MCA-O
Xemoan x 20min MCA-O e—— 2h MCA-0 o=—o0 8h MCA-O  MCA-O : middle cerebral
&—-—a 30min MCA-O ®@----- a 4h MCA-0 o----- o 12h MCA-0O artery occlusion
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u after reperfusion (min)
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Fig. 2. The time course of mean arterial pressure (MAP). The changes of MAP are within 10 % in

each group.
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L7 (Fig. 2). MAP T resting stase ##&#+ L, *h
CrTHBEE A~V P TELTWEN, £HLD
b MAP o ZbRIZE W\ £10 BEIETH - 7.
KB DOLZBHOBRIM A D Pa0,, PaCO,, IO
pH oW TABMDERS, FRFNELIIFHEFFENT
BEEXRDT, OB BTARMRBICHER S
(Fig. 3). Het D& BT Lk DZERPERFHEL L FistE

Arteria‘I blood

# R

HEBEEZRD R -7 (Fig. 4. HBEOE/ILL AT
FEHEOZRERFNEIL, MEFNCEEEYRD
T, DOHBERRBID -7 (Fig.5). 2FEhhbo
RF A =g =N, MERDES rCBF 0B hicEL
TeholcbE 2z bhi.

2. MCA FA%, HEIER I 313 5 rCBF 0fRRIZEL &
B 5 BRI o rCBF iz T

gas analysis

o—o 10min MCA-O  o—-—o 1h MCA-0
%---x20min MCA-O  e—=o 2h MCA-0
&—-—830min MCA-O  =----m 4h MCA-0O

120
mmHg

110+

100+

40+
mmHg

7.30

a—-—4 6h MCA-O &---v24h MCA-O
o—0 8h MCA-O MCA-O : middle cerebral
o----0 12h MCA-0

artery occlusion

resting clipping 1 hour

v
2 hours

4 hours 5 hours
after reperfusion  after reperfusion

3 h'ours )

after

after reperfusi

after reperf

Fig. 3. Arterial blood gas analysis during experiment. The changes of pa0,, PaCO, and pH are minor

within normal physiological condition in each group.
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. Hematocrit

%

= 10min MCA-O ©——01 h MCA-O a——a 6 h MCA-O 2---224 h MCA-O
x-=—x 20min MCA-O ®—e2 h MCA-O ©O=—0 8 h MCA-O MCA-O : middle cerebral
c~=230min MCA-O ®=--84 h MCA-O [*--112 h MCA-O

artery occlusion

301

T T T 1 |l 1 1
resting clipping 1 hour 2 hours 3 hours 4 hours 5 hours
after reperfusion after reperfusion after reperfusion after reperfusion after reperfusion

Fig. 4. The time course of hematocrit during experiment. The change of hematocrit is so small in each
group that cannot affect rCBF.

Temperature
~—>10min MCA-O =01 h MCA-O a——a § h MCA-O &---524 h MCA-O

38.04 w—--x 20min MCA-O e—e2 h MCA-O ©—0 8 h MCA-O MCA-O : middle cerebral

c = 30min MCA-O ®-—-#4 h MCA-O >-112 h MCA-O artery onclusion
37.0
36.0

T T L 1 1 T T
resting clipping | hour 2 hours 3 hours 4 hours 5 hours

after reperfusion after reperfusion after reperfusion after reperfusion after reperfusion
Fig. 5. The time course of animal temperature during experiment. The changes are within normal
limit in each group.
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1) rCBF ofERFHIZELIZD T
MCABfi% - HB M IT X - T ectosylviangyrus @

rCBF 3LV F o X 5 B L. ¥ THAEROE o

Wi, MCA %FA%3 % & rCBF AE KA T 5 23,

SEETHEATHE LR 2-3 S UACEE LR RS

7z. rCBF i resting state Df9 20-50 % © Mt & % THE

BLHE, 77 —oRBicotc. ELIERMOE

MAEERET % & E D TRIRTEAT 2 & 5 HARHR

b, BEIEH O rCBF OFRNWAE IS S EE

Ly, Thbox—vESHLIcRER, UToX

5 7e 3B & (Fig. 6).

150 FHBE@HE, SRR T resting level i©d b, Dk
1Z& A EELE L.

2 & FBA®A, hyperperfusion & 7o 72, &4
resting level 12313 < 3 IZ hyperperfusion % # 6t
T 5.

3T FHBREE BLALICBFRERRT. i
hypoperfusion DIRFEIZH 5.

20 U TFOHCTEEFAN 1B DR E -V Eits7e. 30 4

BECRIENTE 28R IEE R 1REFTE,

TER2PE, 2BBR6METHo . 2B CTIE, 1E

M2PE, 2EN5PE, 3EMIFEERoT. 4T

W, 1ER1E 28R 4pE 3TWRIEHRLK, 6FF

RECR, 28E 3WR4EFOTH . SREEBET

i, 2B 2ET3MA 6, 12 % X O 24 BB T,

21, 3EMRTEE 7noe (Fig. 7).

2) ToBHE 5 Rtk o rCBF 122\ T
“C-iodoantipyrine % i \» 7 autoradiography T

BAiE 5 RefE#E D rCBF & H#f 4 U3 oRIE Lc. JES

& LT, HEMS L marginal gyrus, suprasylvian

gyrus ¥ X QN ectosylvian gyrus %, HEE4 1% corpus

F R

callosum & internal capsule %, % L C#HIK & BR#%
FhFE @A (contralateral) & gEiffil (ipsilateral) @
WA CMBHE L. AEXEO/FHPELIETH
rCBF B fl & B ORI EZRD I hr - e DKL,
ectosylvian gyrus, K3 X OBREE T iz ) M
CHLTERBLELEZRDD S ONSE 5o .
ectosylvian gyrus, FKIs X OB ORI b R4
D rCBF # & & R 5 & 30 5 AT OB Tl
fEEb b\, 1R 6 REHELORE Tl
MmANIERCE W rCBF 2 &l LT Y, —77, 12 ki
HEofimmicis & HIcFE L rCBF OET 2R D7
(Table D.
3. BIE St DRERFZE LI D\ T
EREILDBEDh, FEAT A -2 —H—FT
T RE LT Br b RAB (L%, resting state) WdH b
ZEHRTER LI 10 4, 20 4, 30 &% X OF 1 WEMEIRE I
o MCA FAZE & X OB o IR MIBIIR © BB D
RERIZALE £ L ekt L1c (Fig. 8). #E#lix, rest-
ing state #FEHEL L T EDOMERDHEMELR < — € v
FTERRL TV 5. BEIRRRHE TH 5. MCA A%
BE, TORMBETIRELIX TS, F#T70-80 %ITEL,
75 —RBE ot Z 0%, BnEMoRET
ER LT o e, BEBEEKO MEROE/ICOWT,
10 4, 20 D EECTIBERBEEBIC & Sk Lictk, Een
ZEE L, 30 58I T5E4L resting level £ TH E e
2%, 30 R MBF CIFEIRRE OBIFE IR0, B
BT, FHTROVINLETOHRBILL LE S
7. 1R CRBRBROBEILI HIcEL D,
resting state O# 20 BIFEE TLHKEL e o T &
BB 3 R LB T 5 L BOHR LI T DI
2 WEHH, A BGRE, 6 WEME, 8 WERE, 12 Refdds X OV 24

Table 1. Regional cerebral blood flow (ml/100g/min) 5 hours after reperfusion of MCA in cats

Ectosylvian gyrus Thalamus Caudate nucleus
Contralateral Ipsilateral Contralateral Ipsilateral Contralateral Ipsilateral
10min.MCA-O  65.7£3.5 66.0+5.9 65.8+5.4 66.3+3.8 82.5+3.1 84.1%2.6
20min.MCA-O  63.2+3.3 66.4+4.3 68.7+5.0 70.24£5.5 80.8+7.9 83.5+6.4
30min.MCA-O  66.5+4.5 70.8+£7.0 67.4+5.1 68.5+5.8 81.5+5.8 90.2+7.9
1h.MCA-O 66.7+3.8 128.9+17.5* 66.31+6.2 80.3+10.7 84.5+3.9 117.4£15.5%
2h.MCA-O 68.4+2.8 151.5£51.4**  67.1£5.2 85.9+9.2* 82.4£5.0 134.5+23.1%
4h.MCA-O 64.9+3.1 163.3£33.9%*  67.4+4.5 95.3+16.5* 83.4+8.2 148.5+29.7*
6h.MCA-O 63.8+8.9 103.6+25.3* 65.8+4.1 78.5+23.5 80.1+5.3 95.7+12.3
8h.MCA-O 60.2+8.1 57.7+23.3 62.5+5.8 58.8+17.8 76.8+5.8 69.9+21.4
12h.MCA-O 52.4+6.9 18.8+10.2* 58.8+6.5 45.2+8.8* 70.5+6.3* 24.5£9.1*
24th.MCA-O 42.44+9.2* 13.8+4.3* 54.4+6.6* 24.9+10.2* 57.8+11.4* 17.34+9.3*
MCA-O : middle cerebral artery occlusion Mean=S.D. *P<0.01 *P<0.05
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Type 1

i

A4

Type 2

“}l/\___/,_.,__

MCA-O (6hours) reperfu#ion (5hours)

resting

W Type 3

(Y77////vcac (linaurs)” /) recerfusion (5hours) |

resting

Fig. 6. Pattern of rCBF in ectosylvian gyrus during experiment. According to the change of rCBF after
reperfusion, animals were divided into three types. Type 1: After reperfusion, rCBF quickly
recovered to the resting state. Type 2 : After reperfusion, rCBF revealed hyperperfusion. Type
3: After reperfusion, rCBF revealed hypoperfusion.
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0min. 20min.  30min. 1h.

[ Typer NN Type2 i

Fig. 7. The relation of rCBF pattern and ischemic duration.

* (MCA-0)

Vessel Diameter

A%
100 o——0 10min MCA-0
x====x 20 min MCA-O
a—-—a 30min MCA-O

o—-30 Th MCA-O

MCA-O : middle cerebral
artery occlusion

80

60

40

20

0 60 120 180 240 300

L 1 . .
clipping ’ after reperfusion (min)

Fig. 8. Reactivity of pial arteriole (10, 20, 30 minutes, 1 hour ischemic group). The pial arteriole
dilatated markedly soon after clipping of the middle cerebral artery. In less than 20 minutes
ischemic group, the dilatated arteriole recoverd to the resting state completely after reopening
of the clip. In more than 30 minutes ischemic group, dilatated vessls could not turned back to

the resting state after reperfusion.
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Rl oD IR Pl I oD ML AP RE DARRFRIZE(KIT D\ v T, 2
RERIR A Tk, FRBROBFI R 1 KFOIE
X b 2B IEL, resting state © 35 %K ¥ TOEEIC
LE¥FE otk 4, CRHEFTIEMBROBEIIELI
W\ EE % Z 13, resting state © 55 %R % T L vEE
Ufetsofe. 12 BRI, 24 BERIBECI3 MCA IS I3
resting state ® 80-90 % % THEE L 723, FBR@&H O M
BEROBEIRBD I - 7 (Fig. 9. F e Z ORFORKZE
WBIR % cranial window 2»bBETH L, V-t —v
BOEHRRD B & & 13% b -7 (Photo. 5-D). HEHR
SRBE A D ABINERSR S 8 R Lo i mF
TIEDHEFRRD L hih o T,
4. BBB 0fEEZ2\WT

tempoeal tip, chiasma, mamillary body %3 % 54k
¥ DIEA D Evans’ blue DIFHIR LA 5 BBB DEE %
LA 10 4, 20 SR B C134 < Evans’ blue O
Hizabiisho ey, 30 SR T, Z<bThix
NHBIE, BIKE X Oectosylvian gyrus ICIRH 2324
bhiz U7 (Phtoto.2). 1EHEMTE, BRE &
K% X O ectosylvian gyrus #F0MZ Evans’ blue D¥§
HIERL, TONMICHEERZZD 7 (Photo. 3). 2
Wi, 4 FER, 6 RS, QKM L BUMFFMNERE & D
1z Evans’ blue DIRHIIEE & /s -7 (Photo. 4) 23,

(521)

12 BRI B _E o g i 8 ¢ 1k Euans’ blue DR H X¥ER 4L
BB IATVWEY RDEMOEETH - o
ectosylvian gyrus i3, #i2iz & A & Evans' blue DFH
& b ieh -tz (Photo. 5-A, B).

—7, ICP DRBEHHEBILTOZ L TH5. 10
4, 20 4, 30 433 X O 1 BRI M o ICP DRERFHOZEAL
% resting state ¥ E# L L T OE/ELR -V b
FRT 5 &, 20 FUT OB CIMfEFMCER R E
ZbRIEh - DK L, 30 £ IE T1X MCA PA%H
R Lich o7 ICP 3EHBEES & FEMN 3 K
wECT ER R (Fig. 10). 1 RKEMEETRZzOERA
BHICER L oo te. Ric 2B, 4BER, 6MERE, 8
R, 12 RS, 24 BRI 0 BRSRER A 0 ICP DRERFZE
{Lizo\VTH % & MCA BA%ER D ICP o L&A1, 8 K
25 EABCERL . BEBRROEIE, ®
V)T & EEE 3 BRI B 7 ICP o LR ZRD
ShaERNRD -7, Ll 12 BRI Lo T ICP
DIEAD LD L, BERORWEAEBIY, 7-4—-KK
ERBEENELEELLIAHSMD Y, ZhiTERSt
L7 (Fig. 1.

5. MR
1) PEEZE DTEE
30 L T ofmEEcil, BELRD DRI, 1

Vessel Diameter

A%

o——e 2h MCA-O
160 =----m 4h MCA-O
a—-—a 6h MCA-O

140
120

o—o 8h MCA-O
0----0 12h MCA-O
a-=--2 24h MCA-O 1\_

/ ~
MCA-O : middle cerebral / \'\'\1 ———————————— 1 I
artery occlusion / ;; ,,,,,,
/S T —— I ——————

0‘ T - T T T 1
0 60 120 180 240 300
clipping after reperfusion (min)

Fig. 9. Reactivity of pial arteriole (2,4,6,8,12,24 hours ischemic group). In more than 8 hours ischemic
group, there were no response after reperfusion.
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ICP

A%
100 -
90 - 0——0 10min MCA-O
x====x 20min MCA-O
80 s——2 30min MCA-O MCA-O : middle cerebral
O——0 1h MCA-O artery occlusion
70 1

clipping after reperfusion (min)
Fig. 10. Changes of intracranial pressure (ICP) in short ischemic duration gfoups. ICP increased

significantly after recanalization in more than 30 minutes ischemic group.

ICP

A%
200 o—e 2h MCA-O O=—=o 8h MCA-O
J u----8 4h MCA-O 0----0 12h MCA-0O
Ao—.—a 6h MCA-O a=-——=2 24h MCA-O
AT T T drop out
- MCA-O : middle cerebral
150 artery occlusion

drop out
100 P

501
0 0 60 120 180 240 300
clipping after reperfusion (min)

Fig. 11. Changes of ICP in long ischemic duration groups. ICP during cliping of middle cerebral artery
markedly increased in more than 8 hours. After reperfusion, ICP continued increasing in these
each group.
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BB CIBEERES’RD N, TOMEERITEMNER
D 38.6+18.2 % Th-te. 2 BERIBETIL, 40.5+11.3%
DOEELYRDT. UTRARCEEERT 4 REFE T,
45.3+8.9%, 6FFREIFETIYL, 64.8+7.8%, SHFMEIFET
1%, 69.3+9.1%, 12 RfEECIE, 70.5110.6 %, 24 K
MIEETIE, 75.8112.8 % L BMRHAR B 13 EKRE
EELRRD. Ll 4R L 6 RO,
Mt B EEN A bR (P<0.05), 4FR%ZZ 25
LRRENEE L It (Fig. 12).
2) HimEBEZED B

4 BERLLT o BB B TIEREA 2 BIE L THHER
M A ERD I o 7223, 6 BRI o fe I <,
RRATICE b 2 ie I 2 BIEREBEME TII LD Thn b
BEOHMECEXDLLOD, 6RKFHFETILLEF2
VG (50 %), 8 BSRIEECIX4PERR 3L (75 %), 12 KL
LoBcreflicEdbhi. 6 RFEMU EoRmEEcik
cranial window %38 L CTHEERIR 2> & OBkt H 1153 =
RicBZEI 5 2 &0 H -7 (Photo. 4-B).

= =

I. r”CBF CBR 5257 A —Z =12\ T
— B 2 rCBF K RIS+ E YT 5 & &,
BMmLA o rCBF w8 a b5 2 5 #RT 2 KB+, WHE

(%)
80 —
70 —

60 — B2

#5413 B389

50 —

BRY—FBE L TR LERDB. 1CBF v 5 2
5E7RAF L LTMAP, PaO,, PaCO,, pH, Hct 38X O
IR B %22,
1) MAP o

TEE B D MEIIRIZ 1T autoregulatdon 23ME) ¥, 4 11 FE
DR, TR L CHEBIR % IME, #E 2T rCBF
B—BIfRE D LT HBENRD S, COZ LIZREAW
T Harper?® 2 £ 5F L, MAP 2 80mmHg » »
180mmHg D CiX rCBF 22— B IRl h T\ 5
Z & %R LT, FM%C autoregulatdon & { %k L
7 IRA8 (vasomotor paralysis) Tl¥, Ei#RHIZIX rCBF
W MAP L 3ERML TERNCETT2LE2005
23, ARSEERTI, mild~moderate ischemia O % 7T
By, BUELE10 %D MAP 0% B2 rCBF b
2B IERTE D LM TE S,
2) MR A ADHE

COWI B3N rCBF fEAT 2B THBH Z &2

RIS MR T B, PaCO,0 R & b ey, B

1Z355E L rCBF ##8in& ¢ 5. PaCO,2' 20 ~60mmHg
OEE 12 rCBF (LREERIIC LR 579 p#s
M%<, FDav b r -3 50um BT OEBIRYS, E
X DREEHE S T 52, Pa0,ix PaCO, % —E DR
RBlc3 % &, Pa0,%  50mmHg U ETiXiz & A & rCBF

P<0.05 1581128

@391 TUSEI06

64347

40 —

30 —

10mn. 2mn. 30min. 1h. 2h. 4h. 6h. 8h. 12h. 24h
(MCA-0)

Fig. 12. Infarction (percentage of hemisphere). The size of infarction in 6 hour ischemic group was

significantly larger than that of 4 hour ischemic group (p<0.05).
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b & 7o X3, 50mmHg ML TIE T3 % & rCBF
FEB RN 52, Bkl o pH IO\,
Harper & Bell**12 PaCO, % —Eic L THFEpH 2%
ftxeTh ICBE b bl EREHLTED

rCBF B33 5 & T3 5 L TPaCOZ—EIL L

TR ZLIBEERFHETHS. ARRTIEHLIE
Barh  [¥E A2 rCBF e & L s\~ X 5 WAEERIRE
CHEREE R T\ 5.

3) Hct pgE

rCBF MK DHRECHERZ T 5. MKRO KT
13, Het TREBZh 34, Het 2840 BB 0 H3 AR
BT D L5, F i Het 2320~60 % TR ks
B & Het MIEDMRIN D 5 L OHED S H Y, EBRFIX
BB D2 b r—ARRBETHAS. fig. 41T
RLIEBD, KERTREOPEIIERTES.

4) RO E

B s C 1k rCBF IMER 0T & Bl L Tid, 32
CTECETT 5 & MENHEIERS b, 30CLTTRME
FRIT50 BT B EHE IR TWB®., Ee—T, FED
ETFREh B B pf > EORECHE RS
2%, Lo, AP T Fig. S5RLTEL
rCBF a5 2 VX HBEEIh T3,

B, AFERIEWTE, B LR T2 rCBF @
BEyE kNI a2 Y br—AZRTED, BT
WD EFEOERY, BEMARMOERICERT S0
EFEZTIN. »

II. —RRRFTIMER Iz 351 % rCBF, B Rtk D%
KsH0ZE1k, BBB OfEE, MK, MZENT O
Zo\NT

1. —ReBEE e X % rCBF 0Z{kicounT

1) rCBF DERHIZEAL.

ZhEC—RRME R X % rCBF & bz o\T
DI L5\ N300I 7 b (3R R 7 rCBF @
LB RFSICRHE L d DT, H5—RRTO
rCBF DED Wi isHlE i & 72 b - o, rCBF 12
H—HEBLTEY, ZORRPELD A Z— VT
Wi DB B HDONIEN EHSR TV LD RER
Thb. B, REXINZ T rCBF OfFRAENRTE
% &5 & & T laser doppler flowmetry (LA LDF)
MEEH % H 0T 5. LDF 3#ERME 1244 ORREL D
%% 0D rCBF ORBHELE B ICIE, EhdTT
nTEY, ZOUEERXEETHSZ LBHESh T
%%, AKFEE L LDF % cranial window 3535 &
L TMEREZBEL T\ 5345 O rCBF D& RHZE{L
BEGHECE ., ET e - T RRARTEH A=

xR

FAZBLTHAELTE Y, PAROIMEPEMRED
YWENEEYS 25 Linl, EEMREBCAETE S
FlERD - T

a) MCA B%r; D rCBF 0 Z{kizounT

MCA #Ff%+ % Lt EbI2 rCBF BT 501 Er 1T
e B3 5 S HURNICE O LR 217, resting state @ 20
~50 %D rCBF ¥ TERTHLT 5+ — KRB - T
RIMBRE & Ui, HF - E5 0 2 R ko R F] %
BRI L& 4 U ARMED 12~15ml/100g/min®® X b 134%
¢, mild~moderate ischemia ICHIX4 L 7. REILEFD
rCBF DR RE (2 EBREMY O QBT E o R R ic
W KET S, JHTIL sigmoid gyrus, marginal gyrus
33X O posterior composite gyrus T, anastomosis 2%
XD THEELTWBDIK L, ectosylvian gyrus i
anastomosis 23Z L <39, MCA BfZER iz 135 d /11 A3
BEELHEEZLRS. LLRASEYOEEER
I o CTRMBEREHT 50X clip ¥ EET 58
DRELSBEGTHLEE2OND. BEENIEECTH
FETE 5 MCA B3I IEF 225 4 ~ 5 nmiESL OIS
Thsb ETRMCAEMMEI Y OFBER (striate
arteries) TR OEIMIFICH 5 b DL, EF LD 3.3~
7.8mm CF#35.1mm) b ), Th b D@ & AZED
FLOALEBIFRY R MARE O Sk 0 —REIC /s> T 5.
Tamura et al.ix MCA % NSEEIR X b D4 KEH T
ZE L7 4E & lateral striate artery BIABIT < THIZE
LB E LRI 655 % e 15 B ERRHEEHHREL
TW5O RRENBIERINYESS T, BEv 5 27t
WE ETERCFETES AN, TR cHEETE
RWRERD Y ChBBNRED AT v FORRICS 7t
- TWwb. MCA FAZERE R E Vb O T, rCBF 13—E
7T —Ciotcth, T hERbERAES LT
EERHY, ShiZICP O EFPBEELTWBEEE LD
hs. '

b) MCA BEpiE# ® rCBF 0Z /b & g 1158 EE iw>
WT

HEEBE D rCBF 02 —v &3 DD XA 7L
DU, SRR E RS Cle o7 30 LT o
BT, BEAENTIE LY, 1M - 2RKHEE
MBETIHIZEAEN 2, 4F5HE - 6 RFEFECTII2R L
SEAMNH o, SR LoRmBETIL, 12E3RD
EER L. 1B OB - % — i, BE@EET I
rCBF 7' resting level i% &0, LBELLRVHDT
By, B EENREHLDTBRETHTEEZD
ha. 2BoE{ 5 —vid, BEBRICVHY S post-
ischemic hypeperfusion DIREED T 5D TH D,
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Bz X b, BMEMRCHLYOBEELRD - FCRD bR
fo.. 3%y, FHBIEH S rCBF o@MEALLAT, Wh
@ % postischemic hypoperfusion Z&#e L =FETH b,
AT b R E e ECHMUEREY 2 L -BERIC
L bt El-ZhbOEETIL, cranial window 2@ L
TMEREEOMEE &L, ¥ —E—JROEHE &
felicdobabh, b CEEREENEMIC LY
BRIhBED A —vEFE 2 bR, Tamura et
al2onyy, 2 RERIBAZE L 7o, 2 RefIB DR L ol C It
EEFROMEBEE OB ¥R ~7cn, FARRICEL
WERIf A 2 U - B4 C IR E B @ $ 1C hyperperfusion 2»
hypoperfusion #4: U, EWHMEEYERZ L O L,
FAZERE OB IMBELBEE O b 0 T3, BHEBRFHFTMIMD
FIEECHhCHEN OV ~AEE L, HkEE R
TholZ L EBRTW5. HiZZbhbho 28, 3
Biedt-h, EHTbhbho 1BIETS 84—V T
BB, BMEBECKT HMOMYE, FEmEE OB/
BMRMEELEED 20 RTFAEE T 3.
Tamura et al. DEBRCIIENRML—ECL, B0E
EOETHHE L T\ 523, ARPFE TR MR- 22 LS
BCHHE L e TR 52, FR@H%O rCBF nZE{L-+
& — v L RS O BE OHEBIBIfRIZ—FH L T .
2) B 5 B o rCBF ofEico\T
eI & T DE L ds - F= ectosylvian gyrus, FIR
BIOBRKICOWTEREM 2 5. BILE G
Evans’ blue ®¥RH, ICP 0Z{b7e & vFhd &L nr
57210 43, 20 2B M B o [ o rCBF (%131 resting
state DEEE 2 bR D, ZO2HPRERE L, rCBF
FEHT 5 & ectosylvian gyrus, TR X CRBREED
rCBF i3+ h £ h 64.5+3.3, 67.3+4.9, 81.7+5.4m1/100g
/min (GE#+£S.D.) &7ofe. ThbDfEIL Schuier et
al. PORE L Wh—HTHIDTHole. ThHDEYR
FKHEL LT, £BORMAIO rCBF & OMicHis*#1E
BEND D OERBE Lic (Table 1). .8 BRI %
TIRAREE BRI rCBF (13E8E(E L b b7\ as, 12
RifH, 24 R CRBEB LB AL, Zhb R
TIRERRKICPOLAXRAD B & XY, ICP OILEEN
SElOEREELZERL, rCBF 0K TEZHBL & &R
wahi. —7%, Bimflo rCBF g B$5% &, 30 4L
ToOHTIXICBF 3E o BRELREAERDTED
3, FEBEE 5 R Tk rCBF 1B L Tk < -
TekExbh5. 30 U TOEMBETCIIHRLX 512
rCBF ORBFZEY, 1RE2ETHD0RELEALT
Hbh, FEEIRBEERLHIC resting level Iz & - 7z LDF
ORERERC—FHK Lic. 1 RMEM2S 6 KM % <

WERCBF O EARAL WM EE L% 2
bHh B ectosylvian gyrus B WTEHATH -7 Th
5O TIXLDF I & % rCBF 0N E{D <8 — v
132 8], 372 b HEEEHK I hyperperfusion 2783 % @
»3% <, postischemic hyperperfuston #EH L b D
ThoHEEZELOLNRA. 12KHLU EoBmFCR, FEKR
ICP DIE T2 b, % 24 BB CIIEHTH - .
ChHOFILIFEAE IO CBFE L& —v & L
Y, postischemic hypoperfusion #&£ L % LDF D #lE
BRIE—H L. ThROELRREEEER,, V-t
SHIER L COEEH B E LD THVEELZ T
LW ICP OJLEL I h, MK TEE T &%
zbhs.

2. B SUGE DBEE

1) BB DB

MmE B OBEEE LT, COxr+aKEH (CO,
response) &I 5 KIGH: (autoregulatdon) D
ZondY, ThHINERCEST 5 &b TERR
RFTH5B. T CO,ressponse & 1%, EHMTIX
BRI AY CO. D HEIMTHRIC G L CTHRER L, Bt E
ZHENERLRIGTH D, PaCO,7 30~70mmHg DZE
BRI, BmEE CERRCEINT 5 L RmEIh T
52926043) ¥ 1= gqutoregulation & X MAP 23
60mmHg 5+ 170mmHg D HFT MAP © L H 5 % \»
ETFRECSIG L, MEIRE S 23U H 5 W ITIEIE L T
M —EILk e 5 LTHEIETHBM. ZLTThb
DOFJGHER, B &\ 5 ATHC X ) HK LD, miTHERE
BONBEREBBICEE Db D, 0% ) MERIGHE
3o RABEOMORES &) TBRRIZKMT 5 L& 2
bh, POBMICL 2BEREY SHETEHIHEL
D55LDTH5.

2) BRI DREEREE & M A o AEBIR R
20 43 AP o iz B C VX FF BB 8 o0 EBLIR UL 2 > M
FIGHERERE AR TW5 EF 2 bh 52, 30 4
HTROERIFHBRCESCITIERI T, T
HREENRE DR LDe e ELbhl. ZOFTIE
B RPTHMZEL T H 5 BEITRD b T e A,
BBB OEEX ICP 0FE A EF I T E - T, W
HPLEENENOARERIh TR ), BENELE
Elex b LT HHBEOREBEE 2 DI 5. RIMRHED
Hinc & b ey, mMEROCEEOBMERE (NEKGME
DREE) 1% 6 BRI MEEE CIlx—3T 54, SKHEMUE
DM 5 & BER%E O MERDOENT Db DR
CAhieleh, 2RHUETREEAERERE
V. 0 E ) BIRFOIRS RS 5. REHEEMOTTH
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e h 2 BEENKE L, Licdd» T, acidosis 7t £ &K
B A MERIGHED X b KERELERT O LTFAX
hicd, BEMATAIGRTEC, NFBRCLEELL 2,
RIET 58S 2 BE Lickd LB Lbh 5., 12 B
DA EoBECHIBIRD Y — € — SHOEHBRROhi-Z &
HH LM EEORVGEENRRZ - TW5 Z EOAURE
Ihb.

3) TEBEmEE D INFRABIR O FLEE O Fhk

IMERIEEIREE IR TRV B RELIEEERL T
7o\ 30 B EEA D 6 BERIEE I3, TEBRMMIE S & THERE 3 B
IS E g R BIRRE T 5 B8 abhic. ZOBEHRA
BE#OBIHERRKOBRE L, BRI X 5 2% MK o
WANMEREY LR 3¢, NEBETRGLHBIRR
TedbrEZbhs. —J, BHE% 3 MREEOFTIKED
BT, FLE e & 0B X 5 acidosis AL FEE® & FH
z2bhnh, HikpH CHBBRE ORE L & SROBE
BRElRIE b\, 8RR DR T Rl o KIS 4
bhigh oo, MEBHFOEEHNRL, RibtExk
oklcdBbhb.
3. BBB pEEID\WT

1) BBB D#41%, Ehrlich 2’5 AER2#HETS &
% DR IFOILE B0 IRE b & 5
BRI & 5479, zhllk BBB 0BT, BMLE
A MR o tihgt junction K H 5 Z LAREh, &
LTHFROKE LWBE D barrier £ E 2 bh T\ 5.
Evans’ blue O IMEANRH % & 558, MK+ TIEE
BN MEEEADT VT 3 v ERET B, BERH
DEET e vasogenic edema DBREFB L L CH
Hh B0, KEETIX20 4L FOEIM T, Evans
blue DIFHIIZL L BB b o 7, 30 5 EMmEET
3, 2 bThALBREI . BINREIR
ik LRHERE ML Tk b, BBB O#ifex 4T
SREVEREMRERENL20 5 EE 200 5.

2) Evans’ blue DR A3 & BEALIZDOWT

30 48 C4 Uz Evans’blue DIRH IZBRE, BRI
X Wectosylvian gyrus IZf@® bivte. [ MK O LR
ik b 7g\y, Evans' blue OVRHEBRRRE, ks &
O ectosylvian gyrus b & LCHB AR L. 20
T EnbREESE, B LRETHSEBELLNRS.
LEELEoRmBECTIE BEOAROEETH-
ectosylvian gyrus iz B8 W T, KR b aik
Evans’ blue DEH L 2589 b /e ds» 7z (Photo. 5-A,
B) &\ 5 BBRIE\ VR (paradoxical leakage) 235 9,
Z Aui no-reflow phenomenon®?d—EKHTH 5 &% %
bha.

T &

3) ICP DRIl & B MR & D AEBIRI R

R I TR & Rirh, ABIMTE»HD
FEROBHE I I N B 7D IMIEEY X 723529 L
Ebhh T\ 5. Klatzo 3R RMEIIRFAZERRIC B\ T
Evans’ blue O¥aH ITXABAZE CILE M 4 ~ 6 RERI%
CKABE ThTHMEHELIILD, RHEEAE &R
HERALIRRA Y, 2 AU ERE-> THECHET 2 L8~
TV %%, i IFE DT & R IIMK, ICP i) X<
Kt XTIk b, Hayakawa (3EFTIME M5 DB
ORI 7 JIE T, B 1M 12 BRI X b A i b
BL, 18~23 B ic e — 7 wET B 2 ERHEL T
%09, REECH MCA BAZEHL, 8 IR % Tk
BT H B, 12 BB ETIRAE R ICP LR Z53BD T
¥, Hayakawa & Waltz?DiER & —H L7z —
¥, MREEEEF LT, KBEoMmMK (RER 2%
ECRECRAT B, X B, X hIRVEE
MRET B L b T 5. Ito et ali, BEIEE
D¥F[ER X O BBB BEOMHETHRE & BEIL, WK
EEELTVWHZ EEHEL TV 5. bhbhOER
FERTHEOREEAEWEEZ L Evans’ blue DIFHEF
WEHY, ICP O ERSER L oo e, FRICHmEmRE
PEHE TR bR 12 BEHU OB T ICP LA
WMLL, ELLEHD DT

4) FEBIEH D ICP EF 5 —v

ICP 0B R s EH 3D 1= 30 H LA EoBETLX, HEM

B & FEEMN 3 BRSO A TICP 0B LR
bR LEBENARD bR, Zo M0, Hl
L MR ORRIBEIC A b h i —3% L, ICP
OEBMBERICRSBEE L TV B Z EBRBINS.
BEEESR O ICP 0 L&, fh5E L i g 2 &k
CHMAT 5 & TMERPEAL, Wb 5MERY &
e LcfER EE 2 bR b, Ul 51, vasogenic edema
DOFREBEI DIz, Wi X 3 ARSI 7 4% T
BRI 3817 % vasogenic edema DItk AR AL 7
N7 3 VR R O REEEBR LR TFIR I X D Bl L
TWaH, BE@EIMMEBL Y 747 I VARHLIRL
HBHEBRRTB, Thbb, BHEE3IBHEELY
vasogenic edema 23R T % &\ S HOFTR & &K
2B T vasoparalysis DIRRBED IME M & HICIRERT 5
HTHoteZ EBBEET 5 &, vasogenic edema & JMfE
RO WEPHEIMIC I b EICP 2 ERI®ILEE L
bhd., 2D L, temporary clipping # <17 &
Moy, MED 2V v — LSRG CEE T
BB EERTRL TS,
4. EBFEHELORRH
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1) BYBEZEFRFRALICDOT

WML bbb 3hs ZREMT, Fck )R
ToTWBZENELLIDADBATE DO, ZDOBHEGE
IREBESEH) DIl » » = X 2D\ T bk~ InEiws
fe&hT& 7. Spielmeyer et al. M X hREXhic
vascular theory I2 X % &, fEMIAOEE L, ThiE
T B O MEMIAPEE L, ThXFETHHMLO
MEBECERRBIERETHLWIELHTTHY,
watershed infarction (&% QS F] & U CERRENC £
BRI 1< LbhbbDTHS. Tt L, Vogt et
alsouL, MHEMIfE = D b © DB R T Z DS
M % 3R % topistic theory HIRE L, BWAELBZ O

DEBLLRL YERCRTFTHDEDONREZH T,

Bolt, NSRRI = 7 T X AHEHCHRALIT X B 558
PEDEN L DB BT b, topistic theory DEE X
PRI N TECWA, —7, A, BFRicEse
RRIMICE R E O MRS &, BN Lkofich
T B HE B LT\ %4 (blood flow cliff
area) MW ONEFEL,  OFEIRIEIMFLEE D
T & w5 L, vascular theory ZBUNMEBR LV <A T
THBER LIS TLEELRBAL V5. wWTFhicl T
HMEHEELSECR L REETH B, AERORE
BabEBIREE, #HEKE X Oectosylvian gyrus 23 iEE5H:
DENEOTHBHEE 2B BP, EHEHC X
ectosylvian gyrus ZAIEIMITHOFEN X TEL,
MCA B cii\V lRILRBIC 725 & Bhbh b, KINMEE
B T UL EY I 4 A1 precapillary  anastomosis @ 7% L
perforation terminal artery TH %Dz, #M<,
R<, B LETOMEIERL T 5 &\ 5 5
s D D, BVEMRETRI D X 5 ieliE T
BEENES, BUDERIHLDRHENEVEE 2
bha.

2) MBEsEmBE oL L, Wi OFRAE LR MR
DFHBIBIFRIZD T

BREEE T 1 BB MCAEL, ToBBMmRH? R
Bicoh, MEEBELIHEALL. L LEImRH - EE
EBE OWKILETERRIC S 5 D TiEie<, 4 Rk me

& 6 R B O RIS EMIC B B RE L RD D,

Fiebhb, BIMFFEN 4L C 25 &4 L 5 HERE
FEHCHEARTHIENHBE L Ehi, LIXLIEHK
AHORESE & 72 % AR ZE A% 6 BRI Lo BETIX LD T
BRIhic o & &0 TE 2 5 L Ao mTEREM %
ERT DL ABBRO L ODERMIC D EE LD
na.

5. BRIR~DGH & REA

WCOEBREPEEERICY TID D Z LI TRV,
BHETBNRER ECOMMBS BRI 58 insh
5.

1) F4ffs o temporary clipping @R AR DT

EERANZIL 20 5 EAR O B I T B T, BEE b g
2 BBB DEEXHT B L, ICPOERLED
Dot 30 SHEMITIE, BEEEIXA Hhigy 4 BBB O
MDD B ICP 0B R ERSER I Wiz, 30 HHm
TIRBREN IR HOE LD X TR OB L E %
bh, BEAEAIZIX temporary clipping 1% 20 - BAIC &
EDBERETHHLEBELONB. AFLL T HL LD
R % &R Shiche, BRBER L HHE 3 Kk
BEOZEHLBIFE (ICP ) whhd 54 aiMER
THIOBEENEELEEETH .

2) BENAZEOZUHOMTHEREKO 213 v

1z 2T

JIS6A 22 D FEFE B BURE LA P I T RN 247\, PSR
B AW @ ischemic penumbra MM LM L5 Z &
TR R 2 EE D 5\ 3R/NRICE Ed B &R
TEBHTEND B0, L LHmMEAER LY, FE
FHWELLITHILEEDD, WERKHESEYET 5.
AEB T 4 RN F TR MEEELRD T, o
6 Fefel e I ClOE B AR T 5 & L 0v b, FAE 4R
R DB S AT HEM 21T 5 XETHH T L h
TRIND. LaLianb, EEICIERERIEE 2 %
BEEEBE R RIER 4 REIURICRE - BWiT 5 L 13/
THY, FEH 4 RERELAA O MITHER B R
ThDH. TOOBYMRERZER L, FME ClH
O reversivility #{Eo & & SEHEL I b, BREH L L
T, BAREHDHEIC X b B BE Y 3EE T 5 0 (EAKR
FREL, barbiturate #&#5%97%, phenytoin $#EEk™), Rl
iR o> R Bl 1M 77 B oD LI % #ERF L C penumbra ~ o [
RO ERIF LI vy Y AREFHFIORE™, i
R E Y EA MR a2 MR 5 58407, BT
TohBRFERE T E AN E LBREBRREE
B, #UMERIEEY BRY & L7 hemodilution S8,
MEBERENE B E LIc AT = A FHE™, free radi-
cal scavenger” & LC~="bt—, €X2 IVERERH
53584 < OFEFIORFEI T, EBRI « BRRK
CREHROBN DL ERTWBD, WERREN D
DRI S RV EINS.

3) MR O REHIZDOWT

1982 4F Kirino™ 3 x X 3 T 48 B2 8 Tk
U THEEMEE LA D2 by &icd, ThdTig
WCETT 2RO IR E Lo, BRI
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L# L 7. Pulsinelli et al™X5 v F DEIMEFTALTH
BB N BT A L ERE L, Bk
ST R R ESE o MBI B R L iU iev. &
R CTREE Lic—E DRI E T LV OIFE B REECH
BLlieibEBErzbhnad, TOBFEIHEIR -5
y FORER ST D ETE LI W KERTIE, B
BAME 5 B & TORRFHEAL L BEL TRLT, o
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Explanation of photographies

Trogh the cranial window on the left ectosylvian gyrus, rCBF was measured continuously by
laseu doppler flowmetry. We observed the reaction of pial arteriole at the same time using
the intravital microscope. : '

30 minutes ischemic group.

A': coronal section B: external appearance

C: HE stain D : photograph. of microcomputer imaging device (MCID)

Showing minor leakage of Evang’ blue and edema (arrows)

1 hour ischemic group.

A : coronal section B: external appeararfi:e

C: HE stain. . D: photograph:of MCID

Leakage of Evans’ blue and edema were advanced. Infarcted region were seen in the left
basal ganglia and ectosylvian gyrus (arrows)

6 hours ischemic group.

A : coronal section B : intravital microscopic photograph through the cranial window
C: HE stain D : photograph of MCID

- Showing severe leakage of Evans’ blue and hemorrhagic infarction (arrows). Pial arteriole

were dilatated as the condition of vasoparalysis.

‘ 12 -hours ischemic group. -

A : coronal section B :external appearance
C: HE stain D: intravital microscopic photograph through the cranial window

Léakage of Evan’s blue extended to the all region of left cerebral hemisphere. In seriously
ischemic region (ectosylvian gyrus), minor leakage. of Evans’ blue was recognized paradoxi-
cally (arrows). Pial arteriole were transformed-lipe a sausage (arrowheads).

Photo 1.
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Photo 2.

Photo 3.
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