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7] &9 olxAuol(ischemia) Fi 1S $sle] 7] FEQ A dAHuHE SAH3I= o)l=ARo} FE
Ql A,
7] olz=Amlolel wEt V] FEL AES FXA7IV] At 3] T2 AA fdEteEHE 54 2 A7

= olzAvlo} 4 HA A;

Jot o

7] gRe] olzAvIol FEjol A WEHE AFADRA WHHE FHsH AFADEA 4 $A;

AAroR addelshs taeeltE Egstel ofFolx

= =
A BHow d H¥Y B8 2Y AN BUEY Axd,
AT 2

7 10 delA,

g7 olz=Avol it Al AA= o ¥ gk, o] dRF ¥ IS AAer SAse As 5HL
= 3= A T8 Y AN RUEY Al=H.

AT 3

A& 100 3leiA,

&7] olz=Amol A HA FX = o] =AM ol AHolA 7] &Y A A2 AstE WAE] Aste] 5&
o] AS AAreR FHAste, AR REZ FAAZ|L, 2EZF ZFH(stroke volume)S FHd&sl7] ]3]
Hol 2E Ao R FAs, G 2EE FAAIE ASE SHOE = s¥Y 5E Ed AAE B

B Al2EL

AT 4
4T 19 gloiA,

A7) AAAGEAD A Fx= mlo]m R tfol B A A(microdialysis) HFOlL AlA T (NT Z2HE o] &3}9]

=FE o] E(Glutamate) o] WEFS SAsE AS SHoR o= 3194 T= Y AARE BUHY AJ2E.
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pe)

sl

njo} b Aol HHIE 93 o} #AHE A FVEHE A FAA = ol=Avol X HH I
Z](40), 11V0 rat RRA o]=Au|o} fike] oa] Uelts di4Qd AFAGELQ] SFEH o E Wisglsr
S SAsk= "]ﬁ@%“ﬂ =74 AA(50), 47 FXE(30, 40, 50)ZHEH SAHEE HoHES Hdwol A%
sta, o]& o] &sle] Bl dolE 4] FX(60) E 7] S4E dolHES thYe FEH E el 93
AAZEo 2 E]i\-%fﬂolo}b t2=Z ol F(70) 5 X Fste] o] Fozitt,
[0022] Bode] mE FE 29 11V0 rat(10) EPelth, rate] A|XE FZH(interstitial space)ol A< EfH o]
E #¥(glutamate level)& AAo® 54 9 RUHHPE] faixe 7Hed ¢skAl A= (forebrain) o] 2
I7]o}(ischemia)E& FEE 4 3L, rate] AE)7t 71748t 1023He] o]=Amof(ischemia)e}t A A&
(reperfusion) 7= ZAY 4 A= AZL rat Zdo] FasA =AU},
[0023] ol FTFAZIAA T2 AT A oA FHATH] WS FHESHA FFITHOZ AHIJUAE AAE
SEste] AW FAT F Ao A AAHMGEA glutamate FES HAF KT F AdE TE 2P
24 11V0 228 A&, olgdk 11V0 2ES T3t ¥, H8F, 8¢, 2% 2 AAAGEA] HiE
AAro R ZH JhssiA & 4 .
[0024] A7) olzAuo} fut ol A (30)E REE AFEHE FE(10 ¢ rat)d Li]l%%ﬁ%@%%°6b%%ﬂ
TE A FAHvEHES SA3 = FA o). olet Fo] A A HE A e olfE AF EEE ALY
T TEol AFALR o)zAM e} e AEAE HAAZTOR gl Hﬁﬂ*ﬂ o},
[0025] A7) ol ~A Mo} b el AX(30)E A TEY HIE(EEG : electroencephalogram)E =AslE ¢u, =
59 ¥ HFFH(CBF : cerebral blood flow) W3S =AHst= g 2 ¢] "9H(BP : blood pressure)S =
At oz FAHEY
[0026] A7 BB HyE WElE SAHSE Wik 54 $9GD)e Ay 2Ydl 5E Wik HIE SAHE VT
S st v Ad md $Eo YHik WIE S5t Wy diste] Ayt o 2
[0027] T 2% ¥ oA AMSE = AAIE FAS 98 rat BP9 Tl /T (craniotomy)(20) B AA WG 54
S A% 4o AAE BAFE NFEo|,
[0028] A7) rat 2o FHE sH5F(craniotomy) 9 Coronal suture(X= 1014 "a") T Imm, "]=2}l(midline) &&
B gisko g dmmoll 2709 &(23)& WHEAL, olE F(23")oRHE FHWow 4mm°ﬂ 2709l F(23")8
e W 3 A & e (230, 23") Zhztol 24 2= F(skull screw)E HHEU}
[0029] A7] A mdel ratd] 4 £ Aol electrode cream®® 1A I =(ground)E TEIL, A7 F 9
A= (electrode) ¥} 7] Wl 79 =3 F= 717 gfojoj= AAsAT.
[0030] A71ek 2ol FAst SAHEE HIE g2 371 dl Al A e 23/)E T8 dEEn, 48y E of
92 %= D/A AHHE Bste] gAY glom Wy EEdrt. o] E¥EHE XY g2 4] dolH
4 G2 (60)o AR, agla, 7] g2EdolF(70)E Fste] AAzte® Wty E o]l X I
2 gxEgoldrt.
[0031] A71eF 2ol SAHE Wik g2 o]xAm et fEEE 1 o] Hlste FAsH AaE Folg. =, 54
He HoE gte] 4% #HaE gt ojzAvolrt FAHT &S & 5 ).
[0032] A7 W= 3 gEo SAEE AA FEuEE o dRFon. ole ¥ dF/FY 54 $9E(33)dd dstd &
At A7) o dREF S 0 9 = 28 Fxete] A9t
[0033] A7) rat B9 FIlZ JfF(craniotomy)] Coronal suture(®= 1014 "a")ZFE FH 3mm, w]=k2l
(midline) & ZFE 4mm $1Xo 3 242 1.5mm 272 S(21)S& AL, o] Fol /= SHE& Z=2HE H9)
sto] ERFS AT, o] ¥ dFF AA| o|xAw o}l FEld Eo7tH FASM FAcshe A4S RAY
[0034] wEhA, SAEE RG] 4% BAE FAste ojxAmelrt BAHIL IS & F Y. AV TE
wdo] niHE FEQ Agols A7) olx=Anel i &S fste Y] ¥ R SHL d5Ho|r).
A7 EAHE AW AR AES A/D AWEHE F8te] gAY gtoZ WdE $ Av] dolE 24 X (60)dd A
A9 A dolHE AT, aga, 7] daEdelR(70)E Fote] Ao w Wiy e o] g
) xZ ol Ht.
— 6 —_
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o Zel(Arterial line)& o]&3 d¢t gl Wute] S4S falA = dlEF(femoral) s W (artery) <
ek $o X EF 0.2m FEE o]&3te] T 493kl 4.0 black silkE o]&3ste] gttt ¢S T
& wdo] Ras +& A-#}2lS Pressure transducer(Harvard apparatus)9t 4Z2&te] A 3o}

Z™E3t ischemia strokeo] 2% A5 o] YA Ho =z FFsrta dHA Jorn=z et HslE A%
Ao g ZH3lo] 11V0ol A ischemia FA kel A5 85 s of g},

A7) HatE 54 $9EED, W dFF SH $EE3) 2 g 54 @) A 54" BHES A/D AYHEE
Eote] ox g oz wed & ] dolg B4 AX(60)o) A=, Bed ue BNt o, A
ZAE folE HEL AAORE »OAZY|R(70)E 3ol 2T FHE faZo|drt, o] tiaZyoly
= 7] doly #ES AFMEATE ERIstEA 4 F w2 JrkE AAre R Uid ¢ A |

o}
FeEd olzAvol fk Bl FA(30)= FE olxAvopt F olFoAa QlEAE FRlshE A, o]
ob tl&e] 7] olz=Amele] wet A7) SES AES FAAIIAL A Wste] AAZ FAHE HHA]7] 9
ato] 371 €S A FEEE E 1= g
(40) el A e ghet,

7] oAbl f4 AAH FAU0)E olzAvlol AuAA 4] SR FAR AL ASHE WA sl
FEo Aes AN0en F483, A LRE AL AL 54 % X FRUDY 222 2E

HoR BE mue RRE HAFWA, 37 FEO ALl A SE(F IFS0)E 448 F AwS 24
A, olsh gol FEe AL AW LER FAAIE ol fi olzAvlolst g HVIAR AF FA A
2 AsE PAsel AWE BF mde] AEL F447)7] Slgpelct,

w3 A7 o 2% S 2 -4 F(43)E cerebral ischemia B¢ =7 W 7FHA protecting effect 7}
Uel=d olE wWAsle] 2ERF EF(stroke volume)S FHUIFAZITE, o]E Fsle] FFEMMOIE W&
(glutamate release)S HW3lA 711, SFEo]E(glutamate) AAE ) AL&HE 549 HA 255 §4
sto] W& FHisA| I

2471 ¥ (brain) 2%+ = 20| ZAIE vle} o], Coronal suture A 1mm, W=l (midline) & 2HE 4mmol
tholob= =" (diamond drill)S o]&3te] F(25)& B4t o7l thermocouples HFA7]aL 2&= AE
Z¢ (controller)E o] &3} 9o &% (brain temperature)E ANz 2= (o 37.5T) 2 FAES s},
27 FEY AL 2 Ho 2w AAeR SAHHI
o 2= FHE gaZyoldrt.

7S e AA ShhE (s, o AFF, ¢, AL 2 ¥ LE)F S 4
B9 olzAvlol FHelM WEHE AFATEAY WFS 54

o] F4E #HEX AANToZ tfaT o) (70)E St

o B Aske FREe 7
A AFALRAL e Ee Watolth, ol& 23] stel Y] AFAREA 24 FA(50)% vhola
H

2rioldg Al A (microdialysis) Hlo]2 AlA(biosensor) ¥ (NI TRHE o] &3lo] ZFFElyo

47 FFepo| 8 S48 WS Calibration® vh2 vlo] 22 tho|de A2 whelo AIAE v]¥) 37.5C 2
AAEel Q= vl ge

o], Coronal suture A 1mm, W=}l (midline) S EHE 4mmol] thololE= = (diamond drill)E ©] &3t

QA F FANPoRM dolHE PP, T GxE

=
AAIZ1 ONT probeZ A9idte] dHlolE S 43t o714 A7) ONT ZEHE E3FEY 10- 2007-003258190 7] A
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
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H AME o] &3

Aok (ischemia) 7} FEElo] HE Ao FFo] FHHHE TE5
5ol A2 AlE(cell)?] apotosisE Z Al @t I#E2=E glutamate H3}EFo EHSF A A7 Q]
2 FeFoly Fo Rkd 4 & brain injuryE HUlsled £ E5E F 7 US ¥ OF‘/]E} a8 GEE
N5 SAld AAzre R 1% 4 9k, wEbA 11V0 s EREE ok(i =
Eldo]E W& (Glutamate release)o]t= A1 Al W3l (neurological change)E AAFH o R FAHsa &
Eia=

1—‘—|—‘—'

7 s
- =
= =

o

ﬂl

47) AA(30, 40, 50)ERZFEH FA4E dHoHES &
A2 wgd ghse dolE #4 4A(6
dlolel S olgste] A setvHE o] A 2 ojeh dwd AAEA

Aol WMalag Ao R HUE

3 olgls A debuE eI AAAS

=

79} o], A7) dolE B4 AA(60)Z ARHE dolE @EL UaZeoR(70)E oo ANztez o
sEeolf. olsh gol, 4] AAROR ZHHE g :

ol Ee] FAe] AAtow PaZdeld S AW, 47] 4A(30, 40, 5004 AR vojEEe] vz
7] T aZeel (102 Agslel taZeeld S gtk

471 HaZdol - (70)= 7] AARter A= dolH gEs vdd dY % WHer faIdeld -
et Oﬂ—% =9, dHolg gEs U2 A gez HaZdeld = la, AR Wsgs nolFe oy
I FHE faZeeld s vk A7l 2= FHle ude Mdd ¢ s Aoy

£ ogEe 7] 3H(30, 40, 5004 Mmo:na %48 ghsol
O2Zgoldt doleEe HuE i, ¥ dFF gk, AL i,

g &, A7 gaZde] i (70)0] AAztez

oSk gk, B @ 2 SFEelE W gholth

=32 A7l 544 dHeolH #ges AAReR HaEYolsts FHE Eoerh. &= 39 =AlE nkek o], A

7]@Nﬂogué@%.&%%éva@ﬂ%%»@ﬂ%%l%E%:ﬂk:%ﬂi.ﬂé%ﬂ1Hﬂ-ﬂ‘?ﬂaii
° 3 & 3o =AJE mps} o] M= uE d=§ 2tz 44 HH 25l o

Joll

#®(75), ¥ 2% (7)),

T Al t % IR A=
= 0}"4 ALgAtE ZF dolH #Ee A4S ABAFS BAE £ 9, SFEWOIE WEHS ERIsiHA] A

Azt 2 BUHHY S FdT 4 o,

3ol tiaiA FAHo = dgstd o Z.

= 32 11V0 52 EPA ischemia® A YelUE WHelE 4X517] 93 8714 FduHES A 54

g Azo|th, lc]JJr+(EEG) F5, W EFFHECBF) F5, A2, HY 25, Y, SFEo]E(glutamate) ¥ 8

744 e} e S 7FA| 3L stroke modelol| A occlusion®] 213)E uj L‘rE‘rb}‘“ AN S o] Wsks 5439 Aol

o714 S FEFH o] E(glutamate)¥ microdialysis amperometric biosensorE AFg3sle] A=y, 71 2472

AT HH ischemiaZ} WA ¥ EFF(CBF) o] 543 #HAsn HIE(EEG) A&7t 543 AR E RS

o = olom 19 A FFEM o E(glutamate) FE7F FA3 WEE AL gelsk 4= Q).

ok #(79) R SFEHClE WE Fh(81)E

!

T3 fdol By AlTF(reperfusion)”t AZREW ¥ FFF(CBF)O] Al 7 3 FFEH O E
(glutamate) = &S Az AE F5s FX8H7E 543 9 v22 dadHe S 42 —’F ‘Rl?i‘ﬂr. ity
w32 (BEG) e A5 A#F(reperfusion)”t Al&E A% ThA] Q] activity® Eop/led # 2 Al7to]

=
[e)
dee= 2S5 & v

B, A Aoz faZdelnt doly @#Ee & 40 EAR el Po] sl A oA HAol
HaZdeld & gtk & 4] taZueltel AAoR UaZdelds delHEe H3E g, ¥ AFT
oA g ¥ LE g, 99 @ L 2TECIE $E glolx, olF @Bl AN WsRe 1dx Fuw



HaZdelss, 471 dold gEel AAz WaF 2dxsh shiel g Aeld P vaZdels 4

a1t
[0062] 47) = 4o] EAIE kel ko], wlolE] grEel Az wiEee] LA YHlm bl AwS Ao § TAZ
dolgomn, 2t Hole gl AwAS @ wol et F Qu, o5 Fal WA Jw % PR wY

HEd 4 v

[0063] T 494 e o]xAmot(ischemia)E Fatslal thA] A
f3lo] 1o wWE glutamate FE9 WIE tJxZdols}

= UAR & 1S AFR F1o] glutamateZ} WEHWAA =7 A AFSste] 137.5 £ 77.7uM 7HA &3k
o 10879 occlusion®] Wil thA] reperfusionstdl & A7t Bt Z7HAE FA 87 438 7HAast
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