GOVP1199708783

A 3 AT

5 J1s @+

Studies on Brain Function

HAMEA AT
(18 =IEeto] 2N X2Y AY)

A Study for Optimal Management of Ischemic Cerebrovascular Disease

A+71%
S 3fx 2] 23}




A" Ml MERIAX “SEN =E 2N
+2| 2T EIAMZ2 HSELlch

r_E Oll'

Alzd JHEOf 28t

1997, 7. 31

FRUATIAY - MSOIE T ol 2che
SLADHAX : o M B

Ml 34 R 41 724 24 X}
3 3 oo

F 4

o
F 4
Ao

»

PN oSN A K
H 00 0 00 = 0f 2
e oy 1 pe 40 44



I. A =
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NSl lamictaldt lazaroid2| S{g0| Oift LIBESASE FILst
[Ch. ZEEe JWEz2es FFNZSixzE 0[38 =Sy HA
ZIttd}l Acetazolamide SPECTE 0|2 =S R[oldls £33 234s
SotE=2n, Y MEXS2 oYHEt =FdYo MYys= Yy
sigdrafe| 4eE ol HAES oX[zel X|EE MAlsiE S
Ch 8 27| =IEF X S24d UdH Y XgeoE 243
o S47] A7 HIAE {8 7|=XrE FS88t2] sIULCE

V. dEd

Gerbil2| 10&Zt X:|S{EZOIA] 80} CAl HHe HE LAMZE
Ol &= lamictal SO (n=10)0|A] 85.4 + 8.0/mmE LU}EIL} &{BO=x
=(n=12)2] 15.2 + 10.4/mmOfi H|3§ FASIH LMFME L4} SOH=
= zio=2 LIEFGCHp < 0.01). Rate] 2ASY RYo|AE= lazaroid
MR ZOIA Oi=l¥t? FME 41.6x + 6.32 O{=Z(n=20)2] 71.4x +
10.5 Ol vl|all FF2lstA| H4FE 0] 2EEIUCE (p €0.01). SO:SY
ato| zictmg 28t ASFMRBulxze| DiZdr = 100x, BO|EE= 58x2

LIEIG Sl FHALBEFSSE 90cm/sec O|AIC| =& =712} distal
.

g 9I8t ER8t X|EJ} £|UCt Acetazolamide SPECT
2t =lgazF=ael HAHETFNM LERUs2 HRAER Alojef
Attt A= UU20{(p=0.88), collateral channel =, B 2}=HE2Q|Q} L
2w 0ld|S(CBFR) AlOjO|l= SR &agie MK UUCHp >
0.14). Capillary stain(CS) X T &= ACZ0| 2|8t HISA I} Fo|st At
AL UAU20{(p<0.005), CS7t YEBt oAM= H4H CBFRE LIEHY

dampeningO| ZICct



ACH X|HA csz(n=12) oA 5 Oi=|€t327F X4l CBFRE 29! dio
E2I8t s (n=11)0jAE =8 RoHIse 2471 AHEIUCH =BY
of M= HAMSE LA HieE 18x0[A] AHEZIUSD LA
gzt g M 1003 o|ufolf =lFAo| YWHEl= 21 MAL 7ix0f O]
2ion, gityual 8 NFHS X =28 Y2 FSLE=E 14x0f &3
FCH ol OgAAB0| 22x, AZAZBO| 11x, A QA A Fo0]| 9x,
S0l x2 HEAHAAOA HelygMmolL 22430 vl
M= grae] dHizdl RS =2 R2ZE LENGECHp < 0.01).
AolY MHME XIS 27x0[A 2 A XIc|Y0| O|FO X2 UM ORI
Ol E8= 46x2 LIEIGCE SIX2E e BXAM= XA INR
2.0-3.0 AlO|2 f|X[El= FRE 11x0] BHUCE 2SS LY 6Alzt
o|Liol 2240 =28t &= 40x 0|0to|U2e Dl 11972 E 0|28t
420 S =HAIZI0] HUsEl= 38E 24, HEF UYXY
S28ELe e, =HAML ofF 9 119 FZ0e 0|8 oF 52 H
7t 78t =&AIZHof F&ks OfFCl.

V. P& EAe] ESAE

SEHE=E 3 USE lamictal?} lazaroid®| &|&of O3t Al
HE3iZ2E EU2 F 0|lF NAsE YANE £FY, MK &
of ZMJ| =88 Exio H2E £ UL A== J|d=En, =3
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=m0z UANAES AIWE & QUS AR ofAZC ASHASH
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SUMMARY

Cerebrovascular disease is a 1leading cause o0f death and
disability in Korea. Especially, the incidence of ischemic stroke
is currently increasing, but the optimal management 1s still not
established. We studied the neuroprotective effect of some newly
developed agents in acute stroke, and try to design the new
diagnostic methods for evaluation of vascular status and cerebral
blood flow reserve. Several epidemiological studies revealing
current status of strokKe prevention and hosp.ital visit in acute
stage were also done. These studies would help to provide the new
strategy for the treatment of acute ischemic stroKe, and for the
effective preventive therapy, and for the efficient . and
non-invasive diagnostic tools for ischemic stroke.

Lamictal, a voltage-sensitive sodium channel blocker, was
proved to reduce the delayed neuronal death in gerbil model of
transient global ischemia. Lazaroid, recently Known to be a Kind
of free radical scavenger, decreased the size of cerebral infarct
in focal ischemia model of rat. These- two agents provide the
implication of neuroprotective effect for early stage of cerebral
ischemia, and also offerred the theoretical base for clinical
application of these new potential neuroprotective agents.

Transcranial Doppler study sensitively detected the stenosis
Of middle cerebral artery by the parameters of increased mean
flow velocity (290 cm/sec), decreased PI value, and distal
dampening. Acetazolamide SPECT proved to be superior to the

cerebral angiography for the evaluation of cerebral blood flow
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reserve. The 1incidence of transient ischemic attack(TIA)

preceding cerebral infarct was 18%, and recent and multiple

attacks were omnious for future stroke. TIA preceding infarct was
more frequent in large-artey disease than in small-artey disease
or cardioembolism. Primary prevention for cardiogenic embolism
was performed only in 27X and secondary prevention 1n 46X,
Anticoagulation was given effectively (INR 2.0-3.0) only in 11x.
A study on the hospital arrival time of acute stroke patients
revealed that less than 40% presented to hospital within 6 hours.
Early hospital arrival after stroke was influenced by the
transportation method, such as 119 emergency transportation
system, distance from the hospital, impairement of consciousness,
stroke subtype and prior visit to other hospital.

The results of these studies provide the strategies including
acute neuroprotective therapy and optimal prevention for stroke,
and efficient diagnostic methods for the management of patients

with ischemic stroke.
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Ad1& XN =

1 3 d3ge 53, ded 9 HY
1. =53 9 Held

HEZe FuFog uhigo] &L Aol oY ApLg
S AA A do F 2918 ARSI Tl )Y ARNeT B o
713 2 Apgdele] = gt (A% AYEA 94X, 1993). =
MbE . ababsA] uiEle Az FREL WlE AL gey ok
$hH AAE|H AE R e AAMEY] B wjo|rt. MAIT 2
o] AEH 7i7te uleole xdATEY H|Zo] U kol o=
AL 2R WEF WSO} BFo|HBo] A1y, AAFHLE u]x
A " 93 o Agsicin ¥ Aojth E HT AA HEF F ¥
g4 &5 NEs Ay es F71 U g FAHZ ok MT
ATl gatg goprta gls AAoltt, MHAE AguiEtzEd Al
Azte] A HT 190 UL HEF Hx 2 YUY HUEF VALY
N el oF 70%E AT gl Aol ol Ik ¥ oL
5§ Zo] Al FC],

2APes F47] WY HEFY Yoz yPAT i,
gaA=], ALNA So| FLHD odn M7y, Yy
Y 5o at Aoy AAl gdatelA wo] L U= ¢}
2 AAojr}, HT U] AT YALs&} AARIX o X
Ho] Rolx|z glon, 53] felaivizt A, L& ZA=], NMDA
2 non-NMDA $-8A AU S AARTA Aol thal WU AT
7b AYE D gloLt Vaiztx] Aol chs] 1 T kA AMe] ¢JEH
N 8AL glon, SEAHNAE Fojuhy, &3 A|7], 2238 Zo

b
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gd AALE UErtx o Qlch E ojd 47 NEASo] Aud
o} sioete 347 &2 Atk A&sta AIHO S o] Folxo}
stodl, ] URaggolu Ar|FHAAL Mo F2F Wag 1
ostdls £80] HU 8T Hiolu WHAHE molsits 3
7} Q= Agolth XEBRALo| o]d o] £22 & 4 oy
AR 2 ZAAE 98] Au] T QAPo] WRst, AR WL Y
go] 1-3%o]] o] =7 A|Mo] Lolshx| Gom, B $Al Wt B
ate] abefo] w2 wHEE Zal7} olYTie HelM BAE etz Q= A
Holt}, o]d EAE ANYOET HAY 4 o= AL FApge Ay
AN HEA AN A TS 98 WrHoT o FojA ok

do] ol AFolrt, ulgiM XEFY WEE UHFHOE gh= oiy3
oA Xz2A 7Y W HBUA LA} 2HLE F47] AR K
2] Al Fa¥ H|FE XAY ALz AlgHch gy Azt K&
38 1ot oy ATAel, H&EF WA AF ULAF Fol
B ] dxdz Ras 33] AtEe] e AFolrl.

= Ao HEFY R0 X AJelE FHFSHA HoI £
A= S Jigstal, 58748 HE&EFY 2 ARE F871 AABR
3 A5yt wdr] oY X5y e SHAA A3l FFFHoR
dY XEFLE T AUE Y EF0)HES Sol=d J|A93t 3}

it
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2. 9 W& U HY

T aF & % HH

1. WA ZrfxFYE o= W3t g4 B[N
S 4oyl RS HY

2. GerbilojAl Wz} ALY 73} sin} CAl Foof )

A AMBMELSAS dod|= Y-S ¥HiEl

XA = |

(1994) | 3. AFENXLIEE FAUY ST HFEE ARG
Tt YR7IEE B3

4. Acetazolamide SPECTE o]-&%t HAPH 4 ZAMatPof
3P 5SS T HEY XEH FEE 13 HBxloAM ]
dFolvl 58 FH7lo 3 &

1. AAMe] Z4 FEAY X EF BN XA AAAIQ
| 21-aminosteriodo] 2J¥t =4 x|FHEojMY g a2 IHY

2. GerbilolA ¥iE3el Ax|FHEo] 2]t ischemic
tolerance A Al

2XP AT

3. YRz RS FuiEe UYL ¥
(1995) .

N w7t 20| HIH 7§ Acetazolamide SPECTS A| ¥
stol AHg wla N

4. X3 No] W= L gHEdze U= W A3 o

R R

5. Held MA BxlolMe) BgaA AHE el F F A
| A e 0000000

1. FAF YR 21-aminosteroid?] XX 2}IE TR
2} vlZ (Al)

L 2. AU HERDolA lamictalo] &I AAMNE B
IXPA %
(1996) Sl

3. 27| 3 EB2YSE, UHSUZRHYVRGE § 3F
AEXETEE o] 4% HMUREE F3Ne B Y Kol
£ 2A}
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A2 & JUe 7= 93

AR NEZS APALE AFsl] Y% R Frix FEAY
nuo] ALEFH Y TAUFE NTHIT 473 UL F= Ty
mdz Aol Yo UL sske AYPRYo] olt}
= mule Yol thit AAMES] g W &4 AFYTHE HolA
Z22RL AU oy Hejdun o HolE Relth waiA
ol 7712l Rulef tidl Ao XTAL] WA, sjgo] Ztz} o] FolF
of & otk AT AU HEZ N2 MAY FAL NARIAE
2 o] 2 xHo| Relxz vl AEA MUEL AL op)
gl 712 AUHARA A2 E3 HHBo] AEA FARHDL Q= 24
olth, o]S& A77] tIE 7| Hol o3 zHgshy Folo] WE HALE
AT o]FE £upe AARIAA 2 QS AAHOET ¥
Ho A18¥ 4 gt HAS wAN U FE ul$ oFde Yotk
Lamictal 2 voltage-sensitive sodium EZof 223 glutamatel] &
28 oAsls 2oT ddA o UMME RAAMSZ ALLET]
|23 AR HEAY XEFY XFd &Y A= AR E=
™ Shuaib%(1995)2} Wiard%(1995)¢] lamictal & {3 gerbilg] A
de PR xdd NEEAE SETE A7AAE Hadgo
o, Smith5(1995)0] rat?] ZASNURAA 318 U lamictal S
Eojs ML 27§ AT A BT FEolrh. o] A
R lazaroids A|Eule] Z|Ao|Foof 2183l fe|4t4r]e] BA
3} A AHAE g o7 YA oy TAHY-HBF Zdoj
Aol felitarl AR f3te i3t dFZA}= =ETHParoni
£.1995; Hall,1996). o|& ARAERIAAEL RAME o}y B
AY thloln UAE HLAE ofF o|=x| E4t whAlo]
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th. A5 223 ZAPE F3W @3EY @A 22 Y §F

S8 Wrlste 8% YYos ANHWA del olgET gt}
Juv F4HEHY @RS 55171 9B FHolu collateral
flowete] o] o2z A, 7IEt 7l&3, =3 AG 54 AS
bz gled Fha Asg A H8Y 4+ ot Bop stk ZUYE
ol ¥ zto] kol Q& Zo|tt, Rorick%(1994)3} Camerlingo%(1993)
< 9T StiEF 2] mean flow velocity?} I 7918 P& A
st= o uf$ w83 A RAYS R v e} Folu EaAR
ol MIRTt E¥ FulelME HE dFEe oA 42 HFelrh
Acetazolamide SPECT(ACZ SPECT)+= X8 {ojju|=(CBFR)S A sty
83 AR oA ot HEAZRGE(TFCA)S o] &3] X EFd
HlsS SA% dA3l= =51 Norrvings(1982) oL} Powers%(1987)
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A 3 & e sdUlls 2 A4

AxFHPBLZ Ao v HAY FE Xeldle= WHLE gerbil
X+ ¥F BeYa, ratoys 47 HE FAlo ZHdes WS
AHES=Y RS oR HFEF At 7§ collateralo] ¢glerng A
g7} 34 AN whA 53 He XAHgE o]A HrhKirinos}
Sano, 1984). 1@ju} S5E-R XY A FHAEE 718l FA| A
HFAIFIH S HF Mol wlx|x]= x|t 3-4Y F3} F o}, 7]A
8 S BRNsolN ARMTIE AAHE AW AAMEA
(delayed neuronal death) #Alo] A CTHKirino2} Sano, 1984: Abe
S, 1995). 1 7| o3 B3| YA oA ¢} HAzpx] AA|
Ea 9+ JMEE %5 calcium@& ujZlE® Sl glutamate
excitotoxicity, Z|3 thA} ¥ free radicalofl &gt =4, o=
Ato] 4}, apoptosis So] M5 QA AAEF rl. B Aoy
Azpgd A X719 u]gFAQ dEFol o HEY calciun §
jo] A& 2] biochemical cascaded triggerdl= F23 uelx}r}
o] A ABAME &4E deFd FHolelx 713 voltage-
sensitive sodium channel 3ol o3 YUEIS o TH
glutamate -7-2|]& 9ol o]x}3AQl calcium®] FYE Y& Zlo] A FH

HEFE ABAESE BI3Y 4 A& BAste L et
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Lamictal 2 AjZ2o] 7RUX sodium channel X}gtA|E(Leess, 1993;
Messenheimer, 1997), UAoAl= x4 ZHA Fof ojm| de| ALRE
2 gl okAolth ¥ lamictal@ XU NEBAS ALY AP
= 23] A Etx]o] Q= AlAo|th(Shuaib%s, 1995: Smith%s, 1995:
Wiard%, 1995).

2. AT g R W

7t A4
A= 60-80g X]= 43 Mongolian gerbil & AHcjAte g 34t}

A 1 2 : Sham-operated thZZS &g 7Y ASUL Aus
2] o 2

A2 2 ERZOT NI SUY PHOT UYASYL AM
Sht oFEg TSt e 2

A3 2 UASY A% ¥ Lanictal@ FFAR F 2

Tl T3 A

ul23] = pentobarbital 50 mg/kg>} ketamine 10mg/kg?| £8F& E7}
U2 Fgich w37 58 F MIF S AABIH iy EFYS
vrg| 3L heparin® A 2|3t AlYG 4 (heparin 10 1U/ml)E 2%
polyethyleneH(PE 10)& A3laL o|l&F VLA SBS I FYEY
23 ol o]-&3tct piH7l HYH F& FFHAME ¥ 4&F FHEFUS
T8 AARZ W n|FLF o2 FE el Johla IS FHEY
& FUF $4% clipe2 FAlo] 1087 ol AP FU ¥
clipg AASL ABF AT of A& HPFa] 0of 77t A
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=2 A% AP RY AH3E 2YAIIE A= d3A Ut} (Crock-
ard 5,1980). % AL, Y U AIALXEINE(0; saturation)E
monitor3tH =t A2 YSI probed ©|-&3l 2 Fojrx ZAA heating
lampE o] &3] A AW HQ 37 °+ 0.5 °& HFAFI=F hArch.
HFE w8 Ql(mean arterial pressure)S cuff manometerE, 44X 3}

X trans-cutaneous oximeters o|-&3f &3I4l

SNBSS

AERAL FAEY A 2 Fo] AP lamictal 50mg/kgS
0.5% methyl celluloseol] HAA|A YA @S &3 FU3IAC
LR -2 hydroxypropyl PB-cyclodextring A Fo3lgrc}t. Sham <
&< B2 Aaed 3t FH Y AHsA| de=ch

nf, Z2He|yH A

Ag 7498 AEFEE A=Y ol XdE ABMRE &4o
th7l 3-4d  o]Fo) veL}r] ojEe® (Kirino2} Sano, 1984:
Yamamoto®, 1990), o] A]7|& z|U} ZAw3r} oA E kEThAo)
o] & A|HE H3l= Zo] e UH LolY FLE AlRHI|
oltt, RAJAEL 9|3 2% paraformaldehyde?} 2.5% glutaraldehyde
0.1M cacodylate buffer (pH=7.3)ol &3jA|7] Ao =T HUFA|F
4 ColN HE 2F A|F|L EE2UR] RHo ol RWEFICE X
40 um SAIE ¥ A, 3o}, striatum, }-]’z}‘bﬂ%—] coronal section®
Akt 53] sjupilolA = rostral tipollA 0.5-1.0 mm
2918 EUNES Ayt 39 ZAPULG Yoz Fusa
hematoxylin-eolin @Ay % zustuv|Fog Astac}. siule] CAl
2ol Ui EEHE do] ©elAR o BER ABAREY 215 Al
A s A TR 3 L

wn Mo

o

rir

o
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3. 4 A3

AEAN F SEE 7I51R] 94 sham tfRF(n=15)0]A] &jin} CAl
e ME AFAHE YEE 124.3 + 18.5/mn o 1087 AXH
& 715t AAFAIY PRI (n=12) M= 16.2 + 10.4/mm, 1
2|31 lamictal Fo3F(n=10)oA]: 85.4 + 8.0/mmE L}E}} Dunan @
Tukey Yol & w MZ Alojoll= FAIFLE {3 Alo]l& HAL
™ (p<0.05), t-testo] 2|¥ HHAHY 4 lamictal FHFZ FHr|Z
Zoll vl3d] J3A ABAHME ALV o= FHeE Yelylr
(p<0.01).

1. A&

Gerbilg o84 Uy ASUEHMN ¥ AF lamictal S
2ojtt Zoj A 8ol &t AR UAME &0 HelsiA 2aH Y
onj, oldl AHANE Evjz U, YUNZE 5o Hxjely A
Ad AAAAKZE e 9% lamictald] YNTAE Y 2

A& Aoz AlmHrl
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A 2 A
RatES o| 83t A A XA dojlA] lazaroido]
°|3t AN 37|29 74 f7

1. | i

FHEA] HAX &4 o 71| 7|deE B 4+ 9den 3§
Y4 sedosye Mg nvses vy 73 drEa gtk
HEd HEde ddol UAHAS o AUFANE ot} 2
2eluo]Eo] &3] ZEAHE FEEA (excitotoxicity)Zt AR Al
a0 AQFFol wel dojui= welit4T|(oxygen free radical)®] 2%
3, 2|3l JlAH(apoptosis)E Fel= AMEALY] HEe] Fol Fogt A
T &4 7jdos AR glon] oo wal ¥F 2Ie A
= X72Y Qo AFARE RS (A4S JIx|= &4E X871 =ds] o
=5l gtk 2 Zol U lazaroides M EWL] x| Ho|F o] 2HE-
st felatazlel M4z xAANAE We Aoz gAA Un
(Clark%,1995). 8} lazaroid®] 24 H-AAE malojrie] $g)
ra7] A%k el it @FAzH= =Eoi(Paronis, 1995 Hall
.1996), HF AU HAEo| ofF gleB® 1 HA¥3F Hries Fa¥ 9

ol & ZIFicia & Mt}
2. A jE& W W

0-300g2] 431 Sprague-Dawley & 37 A}
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Al : R LEAM FUdE WHLE 247 HA, 44X 217
& A¥5iy 4ES TSR] UL vehicleRt Fo 3t F.

M2 : lazaroid IAXF2 Frix]Ezy =Y 30 o
bmg/kg?] BHE HHU FUY o

o} ety Mx 2t FidEe o
nj3] = ether ¥ ketamine(33mg/kg)}t rompun(12mg/kg)l] 8IZh|F
Ao 2 APFict np3 7l F=H F thE-FYol cannulationg A 33|
g9 9 HAUIAZALE AR FUE AH W 253 @Y SF Al
&3t Frix o] A4 Longassd WHLE S FHFYUYSE ©
XU F 28 37 ¢ AS UTETHLE ojgo] AjFiiry,

eh X B3N A7) B

zt oA ZfHF 4A L F TRl X E &%l AFHIFLER
Bl 2mm ZHAHCSE HA AHAHE L=t} 2,3,5-trihexyphenyl-
tetrazolium chloride WML A3l A} HASIT 4%
phosphate—buf'fered formaldehydeo 24A|ZF ©olA AA|ZIc} ZF A
Holj A8 X]BZY HAZ scanner®l image &4 softwared ©o]-&3}o
S3%ch S3YE ZAYAEFE uxybo] cigt vE&E AR FNE
S A HZE o]L&3l}.
ol ZAIH A e

2} o= FAHAFE £HB7] 1%l t-testE Al HFXE vyl

C}.

3. 4 =
2 F(n=20)8] ZBEE 71.4% (A} 10.5) 9o lazaroid
2ot 41.6% (EEH2} 6,3)F t-testE ZAAA] F ot7tof §-2%1
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xto} 7} M E 2l (p <0.01).

4. 4 &

Rat& o|-&3%t F447] X3 Y RoA lazaroidE FHEo|Ho] Foo
e o XFAe A7|7} Tl 3] Fo3tA A3 en oH
T8 Z3E BEUE Fa G487 HBH BRIEE Y2 23= o
HA RS Y 4 oS ZeR AZHch ©f, AN uv]E 5§28
2|32 o] g, A7 W FAFE Fol Y FF 77 BUE oo}

g Zlolch,
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JE
295 FuxSY Hel Ack] ol FFA
3

%
A AAMEZ ofrh. ER 2p|FE HEEB 2Pk g o]EFHL
o

O]
pe

H|3 A E7} Wo|x|&= thHo] gt 22 o] vj¥ g3 ol AHS-3}
7] A& AT 22 AAPE FAARZU Q@RES ¥ 02 Ay S
2 &3 5 HItie 8% WHLR QAFEHA de o]&FH3 2
CHLindegaard%, 1986; Camerlingo%, 1993; Rorick%:, 1994). 53]
Rorick5-(1994)2} Camerlingo$(1993)2 1% Srtix]5™e] mean
flow velocityZ} 2 #21¢ ¥AL Fctsie o] v {83 48 3
A1g-E& FAstgc 2 A3 = 2205 FulxEY PEe Fch
ol AT ST 84S ANEDL EF S o tiE oW

| EFo] Hghe] o] &H 4 A=A FII5EiL=} ¥}

2. A9 U
19959 35§ 1996'@ 12€€7t=]|(2270¥ ) B¢l 2SS A%

P

| 287 A7 FAAAAE MY 2Ll
27129 HER ZPEE 2F FrHEY Y Azhie 6IHe
ido2 sttt AT 2emel HEY 2AE FE 2T KN

B 2dLo) ARl 2FL 109 ojujd BAEL thate T stdTh

- 99 .



AT 2292 temporal windowZ2HE] ZAo] 55-60mmoflA] ZH F
thx] 528 2] mean flow velocity(MV)E A3, 1) H9lH Frix
TR ZHEAM "R %7t ZXl7] "EolX|= distal dampeningo] ¢l
=3, 2) 90 < MV ¢ 200, 3) MV > 200, 4) poor temporal windows,
5) AAZ S0 Uryrh HUR 294 He A3y HYP =
A=l 2% SuixE™e] 1) focal narrowing, 2) diffuse
irregularity, 3) distal cut-off, 4) %5 &, 5) AAF HFOo =%

L 22T

3. 4 &
7}. Correlation between TFCA and TCD findings in proximal MCA
stenosis
YU RA&A focal narrowing B2 diffuse irregularityS

HeQl 1488 BT ST £4L BF AT FuidE5Y Hjpe 7
glxlgd =d(2lZbe: 100%), distal dampeninge] 53], 90<MV<200°] 6
g, MUD2000] 18], distal dampening + 90<{MV<200°0] 2d|aic}l. Ho
2 A5 XguellM distal dampening® X¢l 7d¥E BF Xy R
Fdeod PJAES Ho J1F A A= NEE AEE AT whH XY
#d RYzolAd BY 4£4E HA 128 F, AFIN RSN
JOMV<2000] Sevt glol, 295 Frhixls YA Xche] glo] FF
7 253e] Fo]X(68.3%) = Y2 ZAL=E Ll ol A4S
Hol= 58 F, 3#l= AWAQ VR{ K FIE of7]sle= o]
A3, lEgle ot S5 £ROE QI 7 459 FI7IE 35
on, 1dE& M7t 922 28] 9ol &&= gl

¥2 ¥

L}. Correlation between MR angiography and TCD

217128 Y R <A focal narrowing L diffuse irr-
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egularitysS X.¢Ql 53¥8] AF 223} £AL, distal dampening

o] 8], 90<MV<200°] 20%|, MV>200¢| 24#], distal dampening + MV)>30
o] 108, poor temporal windowsZ} 18], B4 47o| 128Kz
X: 76.9%). ®HH z7|FE HEH ZFsolM Y £2BS KA 39
d Foll ZFFAM ZZupol A 90<MV<2000] 128} glo] Holx(69.2%)

= LR R

C}. Correlation between TFCA and MR angiography

HE3 Y ApUIEFE HEP XY vjZoA = HER X
A&l d Bd £73& B 89 hed 2AFE HEB 2F&dA
F2E Hel ZAF71 387t elo] U3 HEH P L8 BYR

& Haott, o] 3# 2] TCD AAL AAlo] 18], 90<MV<2000] 2# i cl.

4. A &
7}, B 253 245 Sulids gAPe] Zigle] {83 x=3o]
i, 53| distal dampening Di-§ 418l &= X|&el & 4 it}

d
. 2713E SHus 2ddo] 29N ZuikEH Yite] Fgke] glo]
Ly o, AT 2gue} 272 Ky
"‘I?I"

£4% o 89 $ AL Zoct,
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A 4 3
AEA 2L o8 2AY BT

A S 13-

HELZH, FHUolu} FYURTi= Wl o Ista oxticis '
of o W AL A olrl. WA ARo] Filxlo] Y4 Fol
L} A2 3N 5ol wAsr|xE ¥t ZE o el e Ay 4
o] HistE AU AR oo 25 B WY g AR
A F715tn e FAolth R Y w4 F dste K@M F
= BEAMFEH FHA N Ao o|E77x] thdsit]
(Fisher, 1954). 7)o S§F &R0l HEFY F o FaoF Ax}7}
2 Zolgl= B IS5o] 9ol Wiener%s, 1964: Rodda$} Path, 1986:
Hederas, 1995). ofg AHxMgo| 5™ mi4 o x|ZFHe i
2} 7)Ao ch3d] 7)<=3%t v} 2 oL} (Radu?} Moseley, 1978: Ringelstein
S, 1983; Cotes, 1983), XHAAE U 5 U= AR /S 71
BxS uiAIBER] AR, XA} TiEEE Lo T Fo]of
A dZ3RAN ZFE A HAae X7 & Dol edden], E t}
< 9352 W3 sY A Fo 933 x| ont X4 <l
(Wodarz, 1980: Bogousslavsky®} Regli, 1986a). %t¥H, Y $£32]
Hloll= x8H P < (cerebral angiography)o] 713 3t wyo]
L, o= HFSEAolL FAAA B+ XSF3Htranscranial
doppler)& % S5 <£¥2] B7I71 "ol o] &E2 Ut & A9
Me Z9% UZAEY sl 2 90% o]4te] A3t 2g Rel 38W 2]
¥}x1E Ro} Xx}7|ZH A4 AU PSS T3 B A

>
o

O
b3
I

H1
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S¥ &¥E BIBIEAL, BFA eI} HAPU|EE BURIs

(brain MRA)&] S5 <3 H7lo] it 584 YolH e 3lAT]

2 r,H)J- 3! Bl-lﬂ
1993\ 10€¥ 1d5E 1996 109 31U7Ex] MZehagd A7
ol JAUF ABxF, HPF XFesolU HAP|FE BARARFsE
15 B wHH F2 90% o8 HY AR At w2 4672
Bzts thdeE 733 d4E Al¥siATh Y F7]S5S Fsl AA ¥
399, 438 s Uz, A-AR 757 5 XA JYES
= 4238 £ U AHABLE HAUAHE(3E), FHHHY FFold(2
B), AIZ(1F), ARSI BA(1P) 55 71 78 Y8
s ezt 2 uE 182 AtidolN A|sted YF e AR
2)e] TS lel] 2% X FA 2] THed & whAslth W PAY ¥
£< A X = Canadian Neurologic Scale(CNS)S o]8-5}¢ 3 (Cotess,
1989), CNS F47F 6.5 oY HxES BFE, 6ol +& F
T2 UFsioTt. BE BRM XX7|FHIHLE HPF N 9
|t HeE BIIstATE f1xo] oiel, @AFHUo] $IXgF P
(territorial infarct: ¢9}E®(pial artery) FH-& 1 Ex]2] A
o 2lx1% ZA)3t, ZAAGAe] $1X% ¥ M (borderzone infarct:
AxsWd S, F2 FHFYUY FH3HY HAHY
(superficial territory) Alolof] B2l ZFA, B Fx|Fujo] H=x]g}
x| g < (deep territory) A}olo]] A7l 73 Bogousslavsky®} Regli,
1986b) 2.2 &3l =¥ 3 ASFAM(subcortical infarct: 7]
Y, Al F2 XS JEI FAYoe=R AUt 150m o|3h) & ule H
fl 4283 AHCT QI FMor Holrt Xzxpr|3w HIRY

TT7
&9 HYEH Brtel Ao} HlTE Wlsy] flste] HyB 2
& 27

rd

O

fll
Ol

- 26 -



XE FAFY XEe FIFFY RIS A AT FH,
AFFY, tFw, A9 F¥H(pial anastomosis) F& FI FHF-
£8g Brslded FxE5Y ddos AREE oo FFsHo
Folzicia Moirt ERAEALEIR ARIEE Fro ot #AF
P2 BPFOT R, Ao AdETe RAYUSE
BF of |HAITFLE BT, BRAEF AFI o]&

13 o2 7tFsiAct. FFAN 2SS A
B3t |xlo] QlojA, R FY HS Axls=He] HF Wi JAHH
ASolALt, =4 dichH YZFHS S o wHHAS F 5y
o] @R&EE7 Z4A7] "olxle FFo AAFFUE T SF<cHol
oltiil Hot3, WS Fi|Fue] HF Sk} wiciHe) u|3] §-2]3})
A w2 BFolAL, HA dicid YRPFYE sta & o sHHS F
x5 R&HErt FRo|l FIIt BFoles FAFTFFYES T FF
t3stdci(Mullers, 1995). of2d Qtswl
o] QY Ffol AeHE Y SH-Bo| o]FojFci Kok
ch. ¥ MR A&} BFAN RSIE BEF AR HAAAA

SRS HlAstq Zrl 2532 URxEe} Sol=s BT

b
pi
s
S
-t
2
N,
O,
I

3. 2 =}
2 olo] E3H 8% ZF, HUP 2SS T3 UASY WS
Achire wxps} 279, €272 YRRALT AT Bxs} 11

2, Y5 W3 F2 FF5Y dHAE JHR B 330l
ch. g@Xl= 28, oxl= 1030]23, dFEXE 21AM0A 7842 B
AP 60(12) A Al
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Pol 27, W& FH2 wtSup7} 67, dolFelst 2Woldich A
&5 8ol A= VA= 2279(68%)0|AU3L, oFF T Qo WiF
T4 st Qs UAR #BAE 1Pt HAM] gjHAxE
= 2™ edo] 1799(45%), Bxgo] 1275(32%), AX]APFo] 58 (13%),
o] 2278(58%), =&F2 7IHHo] AUx AL 78 (18%)°]Art.
obf-d flHAUzE WASHA] X BFE 6T (16%)o|AUtt. YUTA
X&52 BE= NS HFE 6.53 olido] 274, 63olsl7t 117304

c}

L} xzprleE Ay A7
38He] M2t F, 24H(63%)o] ALY AME XA, 15%
(40%)0] ZAAAAGe] Ao glolon, 5HeN F74x|7t BE A},
nAstAN L 15Fe]q wARPon, XasZEAA Ao FAQ
#xte 2ol i},
dZ YASY F2 27359 w4 35S A3 358 F, 330
M9} 53 xukge] HAo] glgl o] F 15Wo] o E Ao
olodch  flxME MY, ¥IAGY FHL w9 T3 ¥uiPo
N 20Wo Wrh&e] 4ol vl WAL(p<0.01), AARA AME
s4] SZoiMd 13WoF with 5%ef uls] Watcth(p=0.05). 2|
15mmo] 312) 3| A5t AAe] WiEl % xutralolo]A §-2Jgt x}o|s}

JLaict.

an
HEH 2YgeR AU 2790N ST Brsided, A
[+]

2 149, FIFFTYE 143, tzwS =3t



o,

& 138, 49 =He T G5 1080t ¥, s
thE WA 29T &2 A Folx 50% o2 PYas iyt
#as gFoladtt. £ AFoME $735Y HH4E /1Y 3¥E A7
of XA ZE=Y, 7 £ 19 4F FHASY mdggon 1HS
7259 wHe} 2& WFEY HHAE 2 YA, Y] 1FL
34 735 HHsct

Q

d

T 5
G5t TtH(p<0.05). ¥, S Aees H3#
HA 7 elgich

ol SR8 HEF 28] aud

S-S IR 271N, HEF B ST BAE =
Atstedct. SH5EHY Ay HEFY B FAYHLE T 4
H*{AZE ¢leicHtable 3). ¥H Zt S48 /52 XEF Fx2}
2] "R M=, AFHE FF SHcBol UeE FSe 57 A
BA17F 2 A TH(p<0. 05).

rlr r

P58 WA EY ARELL 11BLE, 4JY U3 sy 2 T35
D SMe 3%, voiE WF Y W9 50x o]4te] YA FHIg
#zt7t 678, 952t WelH-o BT 50% ol YAl Fuiyt =z
7t 2ol o] F, UF HNWFo] BT o] Z }xl= §Fo|A
2, H&F FEE FFAN F371] cisidrt. L A@AMe o

Ao Fpadeju] ANo] 78, AAAAY HMo| 58, Frlx] BT o)
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2 zgviet HArEE YBRIE

Rad
v
L
yivel
r Jd
o\,
N
2

°
L
X
oY,

S AR 27 Bzl F, BFEA XIJuE AUY
2472}, X273 E AZGSS AL 2PN, SHEH FIHY
N9} HoleE ZAsigltl. HFAFTFHES T3 SHE&Ho ot
ANzEel Solee AT XTIt 100%, 89%, XA7|3H HAXY
o] 100%, 88%H 3, FiF Yo iyt PiAE} Hole= BT 2

237} 79%, 86%, X Z}71EFE HRPEo] 7ix, 100%dLen, HEHy
of thsiMe AFI XSue UAREE 86%, H[o|E= 672 LElYL

A
ik
r J
N
0¥,
)

T}

4. 4

7 RS vt ABY HFHL FE siHe 53 PRI
e AAGGolN WAt FAsH AM(15melsh e YASH v

Hote AYH Bo] g LYW AR AU o AW}

L}, QtEmio|L} l4ut Batg B3 SR LB BHEBFN o
gstdy, ot ZEEUL HEFE AT A oy o udsty

Cl.

ct. B 2SI WP &Y s ST Brste o o+ &+
S oy, XHA7|EH BRAZX eI} 82 B 2 AEES d

£ 4 Qg Zojr}

- 30 -



A 5 4
S8 YEF FHAZXloJA] Acetazolamide SPECTL}

MAZXF=S ol 83 XHwouls 32 vl

1. | i

Acetazolamide SPECT(ACZ SPECT): X & foilu]%(CBFR)S &3 3}
ol 83t AR A8 cH(Powers, 1991). 2 } XJHAZR
(TFCA)E ©ol&3f XERAH|ES SFHU AF= =1 Norrvings
(1982) o|L} Powerss-(1987)% 71 2UAZ Lot & A=
chE e Yol e xS tld2E ACZ SPECT2} TFCAS E5 A%
3 TFCAR. CBFRE S3Y 4 U+ X E7} AU=AES #H3SLL, CBFR &
ol 2lo] ACZ SPECT2} TFCAS] w84 YolE gl 3lact

ofl
W rlr

2. A4y

238 2] B|x}(:o=20:3, BIFAY 54.44)F A L2 2770 iy
W26l A] HMPAO SPECTES 7| X=2}8 2 A|#3}51 t}A] TFCAL} ACZ SPECT
& A|#slagdct. ACZ SPECTY|A] CBFR= A4, Zn], AR 4R 53
& A3 TFCAIA = mME-2], collateral channel(CC)e] $£]X]2}
capillary stain(CS)S SH7}5}l9ct. CS+= &%, x|, B8o T A}

Tl

3. Az}

HA5He BEFY(ICA) 17, Foix]F=(MCA) 10 Ffldedy
collateral channel> 8 thx|WiFojA] 3, 11 tix]utrolA 2, 8 tiy
HELolA 12 #HEFACE Fo= A5 8, ALTFY 4, FIFTF

9, x|x|FutE™ 16, 7]AF52 10 o]2ict. CBFR2} m|A5-9] A}o]

i
1K
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2] AMAAAl= Qo (p=0.88), collateral channel <4, ¢}
CBFR Alololle S8t AR[AE= JHEHR] AUTHO.14<PL0.75). CS

= ACZoll 2JRF Wbt 2Rt A3AATE URNLm(p<0.005), CS7}
BZ R FolM= B4 CBFRE UERACE =4 CS:E(n=12) oAM=
5 thx]ut3ryt ¥4 CBFRE E.Ql HiH =37 S+ (n=11)elA = 730
(n=5), alc H%Hn=5) FIE= CBFR Z 2y A7 HEE| 9l

4. A &

CS¢} CBFR Alojo]] oj AT HAAA = A=t YAHEeL} €S g4t
o] CBFR& A¥3| d&sl=tl= TA7 2den ZAERLR (BFRE &
Asl=n] ACZ SPECTZ} TFCARCTI ©f AYY AxpHoz FHazixl=
TFCAZ thiAd = ¢& 278 9¥s 2d 222 ARHCT]
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A 6 3
A Mol Magsts A4 Kol BE

g L

1. A4 7h&

Al 2} A k]FH B wE (transient ischemic attack, TIA)L 24X 7F o]
o 4L HEEE U 4 Y75 FlEs sy, Y
x| &5 ¥ #3L% TFETL ol SHFALE WASIVIE Si|qt
2= HZ Mo H3ste LYERLIZ|E jrl A2 Aol 25iH X
2 BzpolA TIAL] ZYAZYo] Qs HIET} ¢f 25-26%% UE}RtOL
(Bogousslavsky=, 1988: Mohr%, 1978) g¥l=ofl= .Olﬁj AL7} o}A
Hu¥ vl glen, TIAZ} i3 MFHTE EF LT UAEY
Aiz] I =L A3 2480 citt BHdx vt Az "}
2 Ao XZF Mo MMl TIAY XS WFo] O Nxe} ¢
dC, 2ol g7 Ao w3 dolr.eil st

A= ATH WHLE 7iY T Ui $34E WEY H7
A BxEe LR AAFUct WF 2F oo F47] BRE Y

rX,
r)"
R
rﬂ
of
[
oZ.
o
"3
=4
=
®
=
O
A
X,
W
et
N
K
okl
i
o3,
[
=3
=
-
=
a
ok
2
o
-

TIA2] BHo| A=RE AEstden gty HEx9 vjgols TIAY
8FE ASAZL, Ry, WAAT| Fol EiE|dct A gie]
8= w07l #I8) v|¥3 BolE AMESIAL 24 ojAte] Al o)A}
of 23] x| A2 d=F 1¢3tgrHKraaijeveldE, 1984
Koudstaals, 1986). X 742] WH7|HLE Y q AALAS BErj2
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2535ttt (Bogousslavskys, 1988: Adams, 1993). 2}Zte] X7
FHEE AWsle TIAS RES 313 olF Alo]Y FAIR 72l

£ chi-square®} S o|-&3l| ZAFsIACL.

3. 4

Z 95Ho| dFriAel] XA CH (=2} 57F, A=} 38, B
A7 60.2%13.8), o|F TIAY ZAAHo| AW == F 1775 (18%)
ol2dtt TIAY FHLE+ BFJup|e} FFYNE et FF71 64
(35%)2 71 wWetew 1 9] ZZjo]4), ofXHF, HJHAl, +FAR,
ejAl A4 T oY JHA] FAEel SHALE LEpunh A2 Hu
AH(amaurosis fugax)e] A o] Qldlw H=xl= ¢loltl. HHHE 3
doe AET ogojo] 114(65%)2 FZI|HFHA(24%) 8Tt WA g
gtor], FH A AFY & A= AL 2ddrh. FAY A&
b2 2-15+% AlolZh 54, 16-2-1A13F Alo]7} 5o, 12|53l 1A 7L of i
o] 7|2 147t oluj7} 59%2 Uelytth Wz HEE oY AS$
7} 9od](53%) o 23] o]Al 2] 203 o] o] ZH-27} U =] 8ojloj A
HEE A, opx|e 2o T HE x| PFMo o]E7|71x| o A HH LS
15 o|uj7} 1064(59%) = 713 WAL 15 ol 17} o+ 24 &
z} 2|5t TIA WA 170 o|ufol] X|FMo] WHsi= 971 AA 9
71%0] o]E2g o, 1701¥Y o]ito] 24, 1'd o]4t2 3ot 959 e
2ts2] M 73] AR = YU tiEJAB/(LAD)o] 324, L£FUA
2(SAD)o] 224, A dMAH(CE)o] 194, Zzafd€el(Mixed)o] 14¢d <]
ch. 7letele® RopRopdo] 1] QAR Wllo] BEWY AL} 7
it TIAZE ™ BxiFolA X ZF o] & AwHETH LAD7} 8
ol 7} wieron] SAD, CE, Mixedd Undetermined?} Z}Z} 24|91
HofRofHol QY 7771 1olde). ¥HH, X3} olof] A¥sl=
TIAZES] A7t Z¥A o] BlE B-F &8 WH7™o] ME ARG &
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Rog Mzislo] x| AA Wby 1709 ojufof UABR TIAR X7z 3
H Yool 2 126]18] ZFEF XA Aol ule} cir] F43)
Hotry LADMAME 22%0flA, CER SADoAE= Z}z} 11%Q 9%o|A], 1
gl3l Mixedoll = 7oA A¥3l= TIAZE Q™ ZAoe= yeEelylct
LADo A A3l TIAS] ¥lk+= CE U SAD|A Rt} {834l B2 A
o2 LelkitH(p < 0.01).

1. A&

N2 E HAMo] MMt TIAZ} SEBx 94oni(18%), TIA
JAEls #BAES UASHE 1 oJEE FYs| Ansl WA Y A}
e Bal WAAE FHST olo] wel FAY 2E st o
A sty ufj$ Fo8 Rog AEHYc)
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2 7 A
Meld M Balol glojNe UXA T o
A &3 oyl

Ml Hade T HUBARY 7% ol 4e st Ao o
AA olon dT WASHE AL} olBRol HE FWA WA Y

1986:1989). 1Y HolA] AHUY XHAAE doy|= ddA#S HA
st Ax}A E= o|xHF ofWst= AL TR UIIAE FHsH
A&3H= Zlo]l A WHOe®E delx  lcti(Connollys, 1991:
European atrial fibrillation trial study, 1993: Ezekowitz-,
1992). 28} e AA oY X8 g iyt drt glen
28] g ol tidt A= ol R Hejjo|tt. & AFoAM= F48
Al xMAcE YU BAES tYeE 15 F HEF Y o
Hof o]g] oS A X 8E duh A=A FHIHLE ZAS|EL
o o] o] Folx|A] 42 AT L dJE 43518 dtgict. B|xpe] HA
Hofl chgt FA Falol] Z]AUst=3], BAo] AFE g HIE 4&F
5] ¥ ZIR1A], EE ) AAE YWAIoE oY ZA 7} Acl2 23
22| Aod=RE ZAIBlY BVF AHAE XMAL ofUA nlgle] TR0
LR B § e e 3

2. @3 thAd g uhy
19913 3% 143y 19959 74 319 71x] A2ristasisle) 3y
A x|EU ARORE QYU x| F Al x|MHoT FAHH 124
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o] Bxty LR F¥3F AFE ANt YAE 4o 5 A=
AdAROTE 1) AYAME: 2) FulelAdd whetAH: 3) F wmtuh;

F8HIBY 5) BEBVHUIES 6) ALY 5ol
= FAHAHAFS EUSIATL ol @2 HAR] AUxs IR} FolA
&S T80l AR AAEIL A2 A il B3 2) A
AtgictsE g golL HAP7|ZBE B dolA HAY HAMo| FiE= 73
(&, He83% 43748 =HBA2 AR HUE Ao s uikt
stAAcCh 124788 YFIIS52AE F31 AA HB34FHY #F, HE
Tof ozt WA A A w5, HHE tid 37 ol ch¥t
2} £ olxHA ofyo] o|FA o] FojF A ottt RE Hz}
A XA} Dol HAIBRANE Asl] AN
ISRl x| o] F&= AR UrS gt HAxe} 4
=IEE AR5ttt ¥33A 2ES U W Hxpofl lojA X
Moz SFdel =N T AEYR ZRESU MRS SPULE
A S A EFo] HAHSAE=A] ZASHAT.

ox - ¥

3. 4 3

H=le] HAAHL 56.54] (SD : 13.9)oln AMHERXL= =} 66,
o2} 5841t ViHA SEAY xHHEF AR HIYo] QY o] 934
olm, A" FZ 314t MAHYPe] FHE AHARL EX = u|uig
M AlAISol 54ell, SRIYZo] 00(AYAFo] SutY 260 =
), AFzh 144 (7] A% 8o W B AF e} 6of]), FAYPHIH
% 69, ZHUA &Fold W FAHUAR 7d(2HAN Aol FuiH 3
of X3) 2|3 4F o] FEHIFEA 3o Acl.

7t A 213 o|d}
HH S8 HBYL o] ¢l 2 A 1246 F 934



(75%) 9o 3 F XZFAM Ud Ao oju] AU ciigt HAo] 2l
ol #|x}7} 656)(70%), U GA ASFLoE g W2 | 28412
C}. Al 3o chgt HAlo] QY 656 F 3ojoflA W X5 F w3
A3, 44%4(67.7%)ollA F7FHLE g ARE UL ot &zl
chU ol #xje] MAHUES EF51H d[Rietgd AwalFol] 164, %
BEty aZo] 144(126]0 A AP AlEs RHEH), A3t 7o(7] A
3off, AAjFutet 4o]), HPPFHIZHWFo] 34, A SFold U

323 el 26t oM AIRAE A

ol

>
el
=1
AN |
-q—l
Ca)
A,
o}

of i} A3t 126 & K v|ghabg AWAlES 6.7%(1/15)0]A,
gtatd At %ol A9 33.3%(4/12)0A 3SIHE Fojsigct. 7]
Aluto] 3o BT BGIAHE, FEHTBAL 2] AFE PHLUAE
Foi 3t wi Axelgutal 4l AP IHZ A ool g2 &
AR E Fo31x] ol FZnAE Fo3t 8o $FH =3
A |z} 260l Ztz} 2,221 1.659

ofl
Rad
=
=
rlo
)
i)
o
o
o
X,
o
4
gf

N

LA XAl HPo] QW 314 F 246§(77.4%)o]A H71H
2lef IRE L3 Addrt U] 2} F 44)(12.9%) 71 §re]Yef t}
L dgden,  34(9.7%)0l e HEFS] HIo] QT ofFA
g WA A=) et e AXNE WA 24 F 1104(45.8%) of
At Aol XAHe] o] X3 outE 93] g A X ®8EF walrh Y

Mz 139 F 9%o| PUAVAES HE3lgD 4oL KA of
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