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^"(Dikranian et aL., 2001, Neurobiology of Disease 8:35 

9-379)0 

[0027] %%-bh,, ±§B##rfr<^ 

(#!]x.W^ -f V 7^^ >^^i(Jevtovic-Todorovic et aL., 2003)$. 

XJ-^T^ $ >^34(Ikonomidou et aL., 1999,Science 238:70-74)) 0 [jtzif-o 

X, £tf(Brunet et aL., 200 

1, Current Opinion in NeurobioLogy 11:297-305; Bittigau et aL., 2002, 

PNAS 99(23): 15089-15094), ~fiG A B AfF&tt^iJ&t/N M D Ag§ft7 

m&&%L-z-&zz.£iz&?z, »Bax/Bc i -2\t^mm^±izx 
$ •?> t. lN 9 il t. U ?#•?> <11.7:'$) £> o 

[0028] 
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b (NOS, PLA2, CaM kinase^) Ltctl X^r-

(ROS) (DMILS $ 

K=I>KuATp^^^i^c^tu cti^3i$ 
iittx m%\^(D r ft h —> x tm% znzt^xzfji'* 

It— fiJl/i/V A-< # tiT $ito LfrL&#£s <!©§ft(Dt]X*r 

-K-m, 77*0 s-i/^ciiDjsaafM-efts (JSS^ "jiifiittttli 
. 2007, 56:248-270) 

o 

[0029] 

£ti£0 

[0030] *fgBJ3££tt3ijaAJSIfcI££ LTtt* ti&i^\ 0OAI& /\P 
r;7ii/7>, x>7;u^>, y h+^>7Jb7X -tz/toju^x T1' 

X7JU^>^0}ffg1ttA0*l^ ; x^UX i/^p^p/^X yifJH 
-^Jk ?PP*;UA% ffi®MbMilxii*izy 
lf£tu x>7JU^X "ti/IOJU^X T1'7>7>'U^>^®/\ 
pyyfbx—xJl/^b^lXteMSMbM^^tffcFS IA\> ^AlSi^f^ >£ 
ttfXtt&Mfc&Alc: J: <J £-5 3 ti£tlMJ&Sfc££tm-£r£Z&m3 tiT t <£ ^ 

o 

[0031] UT^ 7°P 

^7^1"— Jk $yV7-AN $ >s 5~u^ 9 — )ks ^ hA 

Jl/Xtex K ^T1'- £tu 7°P/1N°7 *—Jk $^/7Ai 

tffcFS IA\ 
[0032] LT&, ±§3HW!J<Z>9^ m^itmm, -f 

V7Jb7X x>7;u^>s y h*is7Jis^>s iztfyju^^s 7^x7;u^ 

>N S/lfJl/X-rJk 7°P ̂  7 TI" — Jls]$.Zf< *?A AN b &•?>£¥ J; U ®fc£ 

tltc 1 ffiJU±©JSK:II^J: lJ if S IA\> 
±lEflrWJ©9t>, /\p^>N ^vy)i^ys x>7;u^>, * s^f$/7;u 
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iz7$7)\sz>ys TX7^7>, IRT-K • 

GABAAg§Mi^§0 3 

<MC, fu§EJi*l^£>9 *><D^< ifr (0!la.l£% N20, 

&N M D Aggft?y$> =f-X K"efe^)^\ N 

M D A ti*fm <S tlT ̂  £ t> itT?ft 

[0033] 1HWJI 
lite^ tiS#ffij©ffi*ItC£t\ LA ,#=§"£Bcs&l,U ^>15 

±§2MA/SSH&t/f£M/S S£ 
2£^©£#JftSfc££©g2i£*©}lJ£&s 0. 1-10% (v/v) v$>z>rt 
cfc < N 0. 2-8% (v/v) Tfc^rt^K, 0. 2-5% (v/v) t? 
&oTt»Ja\, 

o 

[0034] 7KH^ TkMft? (H2) ZMRL* TkMft? (H2) T? 

$>fti& ftizmmzmfeznts &misx*mz 
;#$? 3 tt/cTK^TK^ffl i^T t» <fc^0 

[0035] LTteu 0!la. 

bh, L7^\ -f*% +J-Jk *=U ^7, =?*> k 

0 +f o SM^ P If e> tl £ o 

[0036] ^fi0gi0giMi0^i^ ^M^ti&i^ mmmm* 
^tt^t^BtSS©SM^f^cM3ti£o tt&tft h0*I£\ if 
SL<TOBu ?LJ^ ^ U W^gii 
imcfeu, j^jif^uoij^ m 
£UEs 9L!Es MM, /WE#-e&y, ^^C^fSKTO^ $T£!ES ¥l!£X 

ti3^T0^iB-efe^o IUIEEPJiSt tdu M8®@J»tt£fu©^£Irp£ 

t~So tulE^fr^]/u£tiN ^2 8 B^ffimUPuZWMtZo iitf§E¥L]E£fcJU 

1 WitEMJutit, 1 ^±7j^^^Ep*"r^o 

mm>biBut&, 7^±i 5^)S^mp*"r^o tuiEi^^«h^ esmx 
-hCDA^^P^t" 5o 
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[0037] ±Mmmmt7mt^imLx^x^ 

[0038] *mn<Dmmz.&^-c, 
&^ft, mMiz&titc$mWiWifgttwupts<D^^ 
~§~&fiscb>, 7mj3xt(Dmfr£frj£tt&z 
ttfVftZ IA\> 

[0039] ±M\fcWtW:t7kM%:i#f3tZ>^n, ikMfaWtMt 

<U^\ £#JSS$=£££7KH(£>|W]0l&^ 
7W£lA\> lit, rfu^^j ±%mmn^M9L^M(Dtt^7Y. 
M*-,fe^&j3-t2>z.t*Mmt2>o ztcs ruBi^^j tits ±%wm 

xmmLT, 
fr b&^¥±0t%X(D£—^0$Fsk £ Zt%LSGfcf *> 

o £&s 

^-tZZtZMMtZo &fc\ 

MPL^S -tz/f7Jb7>^, 4. 0%J^T©}lJtT\ I£H&0^ 

L/ciI£\ 1 O#~8 0$F^J£"e&oTJa\, 

[0040] ±Mmmm<DBmx.v&m<DBmz 
mwizmntcmmmmfs 

nxiitiMJSSfcii'e&kK &mtf&m-tt7>-e$>zwm£tzz £tft&£ 
o 

[0041] *mn<Dmmz&^T, ±^mmmt7m^isbw^LxiB<^, 

s ®^0. 0 1-7% (v/v) XfoVs 

L<, o. 1 5-4% (v/v 

) 0. 1 8-3% (v/v) 0. 2-1 
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. 5% (v/v) T'fe o T t cfc < , 0. 25% (v/v) J^± 1 % (v/v 

) =&<£<* 0. 2 8-0. 9% (v/v) 

[0042] ^ 

-e$Sl5S|-efeti^\ E^£>7KSl}fJt^ ®^o. 
0 1-7% (v/v) T?S>yN L 

<, 0. 1 5-4% (v/v) ^^TU<, o. 1 8-3% ( 

v/v) ^^TU<, 0. 2-1. 5% (v/v) ^^TU<, 0 

. 2 5% (v/v) J^±1 % (v/v) *>re&oT =&<£<* 0. 28-0 

. 9% (v/v) 

[0043] 

•g)N t: KXtit: hJ^cDftME^c&^'C 

©7KSltfX}fJt&®;t0. 0 1-7% (v/v) T?&y% 

L<^ 0. 1 5-4% (v/v) Xfo-oX 

0. 18-3% (v/v) ^TtJ:<, 0. 2-1. 5% (v 

/v) ^^TU<, 0. 25% (v/v) £Lt1% (v/v) 

0. 28-0. 9% (v/v) 

[0044] LT, 

L KX&t: 

0 1-7% (v/v) T?S>yN 

L<^ 0. 1 5-4% (v/ 

v) 0. 1 8-3% (v/v) 0. 2-

1. 5% (v/v) T'feoT:fcct<s 0. 25% (v/v) J^± 1 % (v/ 

v) 0. 28-0. 9% (v/v) Xfo-oX^^^o 

[0045] 

£>*§n\ E^^COTK^tfTJift^ ®^0. 01—7 

% (v/v) T?S>yN MTL 

fc£\ 0. 1 5-4% (v/v) 0. 18-3% (v/v) 
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0. 2-1. 5% (v/v) 0. 25% 

(v/v) J^±1% (v/v) o. 28-0. 9% ( 

v/v) 

[0046] LT, LT 

•§>^S"n\ Ens1-!-10) XJJ X)MIZZti% t<-PSAE 

0. 0 1- 7% (v/v) -e&y, 

SL<( 0. 15-4% (v/v) •e^TtJ:<, 0. 18-3 

% (v/v) ^^TU<, o. 2-1. 5% (v/v) T?S>oTt»J:< 

, 0. 2 5% (v/v) J^±1 % (v/v) 0. 28 

-0. 9% (v/v) 

[0047] sti^ mm* wmtm 
ti-g>I£^;j|Jt^ 20 

-90% (v/v) gJt-efey, 2 0-7 0% (v/v) 

20-50% (v/v) gJlfrlfJ Ll\0 *fg0£© 

$] n£££if^^n y s jut&mfez *i& 
[0048] WM(D13Xj&fi(Dmf&f&filZ'D^Ts ±§BLfcj$#J^ 

mf&ft£L T IAT t, <£ l\ 

[0049] LT^ ftlCRB 

0!la.^ ( i ) 0. 1-10% (v/v) ©IKAJS^HS 0 

. 15-1. 5% (v/v) 0^X^2 0-9 0% (v/v) 0I£H 

(i i) 0. 1—8% (v/v) CDP^Afi*®^ 0. 15 

-1. 5% (v/v) 2 0-7 0% (v/v) 0I£H£#W 

T§II Xtt (i i i) 0. 1-5% (v/v) ©IRAJ&S^ 0. 1 5 

-1. 5 (v/v) <DfrmtiZJkXf2 0-5 0% (v/v) 
•i) EliS^rA^^ ̂  tl^o 

[0050] LT&s 

0!la.^ (i) 0. 1-10% (w/w) ©HMJSSfc 
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££, o. 15-1. 5% (v/v) 0^X^2 0-9 0% (v/v) 

(i i) o. 1-8% (w/w) ©tMSSfcik o 
. 15-1. 5% (v/v) 0*iM(f2O-7O% (v/v) 

Xtt ( i i i) 0. 1-5% (w/w) ©tMSSfcik 0 

. 15-1. 5% (v/v) 0^X^2 0-5 0% (v/v) 0I£H 

£*l£o 

[0051] LT, 

[0052] 

•2>^4g'n\ E^5|-|:|©7K^7K/®^tiN t<- PS/E. tN0 

[0053] *fg0£©g££fciu r 

(m&\ E#) t, 

zztzmmtzo s/c, 

1 mu±(D^mm(D^mo)m.Mm%: 
MRT £ o 

[0054] 8£&<DT-*fr*>. %gtp<D£. b(Dm& 1 *E<D 

ifijj-ens*>&xmmK »rr a t, © ®&rmw£ 
C07°P-tzXti^ 

— y^—j<— (1 0 tC 2 0 %=fc CDiiE^ (Okabe et aL., 1999, Nat. Neuroscie 

nee 2:804-811)) b^JUCDA'y 7 >7 y KT7^ K — /T. (Hua and Sm 

ith, 2004, Nature Neurosci ence 7(4): 327-332) t. lN9 §o <Itl 

^ <tix^u^r-

9W%m$r%tMzm%istiz>tc!sb-T:foz>0 C:<M&«U wnfg£ (z^-

7°XJFM) ©d©^W^ISP§©^©JS^J^©l®SA^ 
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BAfFB]1»A£iJ (MPi^s ^V7^7>f) J^MlC 331^X7 

*° \^-i/x\s'<)\s(D4{%(D±g-%:m%tz>ztifmmzntc0 ttcs mm.it 

mm (sfL-(DMMt LTMI®14£^3&IN) ^V7Jb7>!%%\^7 
7fs 1 

o ll*§0i^JI^>SJIAN^#£>tU £0^11-e^ -f 

V7Jb7>My V 7 )\s^ y -WMikMMWt 

ml--Ziktz (^ti^tu 4i%&zf7i%) „ 

[0055] mm, ttefr-zmm&fD-ttzi&i&tz&nfflMfDftmtLtcmte. IEII 
l&f$lZfc\j^TAWt£WtW!l%::^~$~Z> (AggLeton and Brown, 1999, Behav Brain 

Sci 22(3):425-44)0 */i-7X<D%lt>t>\ ^(D^-y 

rgJOig&j (LTP) tLTftb 

c®70p-tzxM^b^;u-e®iEit©s?i"e 
fo%> t^sTL ibtiZ^&o — JSUCDMII&N /§H t 0§fl 

"n) <1 U J]ixi^ tlS0 /S/ilS.O'/S/il'n £<- 33 ft S 

WH«JHI(D&tfv m\ss<)\s(DmBmzmmzntc%fi^jz^ 

V h7^\ f$At CI t (Jevtovic-Todorovic et aL., 

2003)&|g< imcfc^tLTPiipicma^tl 
{\H;t£*lT^£>o 

[0056] LTti, SfiSJCtt, ^©JSS=H^I 

fg'l4WHP$S^W£tu ^ 

UMaptSs wnswtss Mtts?^pp$Ss »P$SS bn 

So fulEWUMftPtS^ &j£* ¥Sj&t/#SM£0P$S£#fro fulEWHSg 

mtm&s ^^P$S^t/IElfsP$S^a^o ±IE©ttliP$S^s 

mm?# 
tiT33lJs i^0-9©IS/cim<, 

3tiT^£^ti1ftf^A£tiT^£>o tu 

IE © t tl 0 P$S IZ 33 IAT t, fa e> AN 0 S^ff £^ A T IN £ t, 0 ̂  H& 3 tl £ „ 



WO 2013/180240 22 PCT/JP2013/065094 

[0057] ^>K(Randt)|E'lt^S©/a-KX K 

— 'J —)\S(short-story moduLe)[Randt C, Brown E. Administration 

manual: Randt Memory Test. New York: Life Sciences, 1983]% fi£ST ^ ̂ 

0 J^ctb^S(WechsLer Adult Intelligence Scale Revised)CDi£Pi 

T,fu^S(Digi t Span subtest) ̂^'nfEHT'fu^itSKDigi t Symbol subtest)[ 

Wechsler D. The Wechsler Adult Intelligence Scale-Revised (WAIS-R). S 

an Antonio, Tex.: Psychological Corporation, 1981. ]N B^ST^ y h y$,M 

IEi^^S(Benton Revised Visual Retention Test)[Benton AL, Hansher K. 

Multilingual aphasia examination. Iowa City: University of Iowa Press 

, 1978]&t/ h K (Trai I Making Test) (A—KB) [Re 

itan RM. Validity of the Trail Making Test as an indicator of organic 

brain damage. Percept Mot Skills 1958;8:271-6]=fCD+^HCfriil^tlTcS 

miZ£^TiWT:-^Z>o Combs 

D, D'Alecy L:Motor performance in rats exposed to severe forebrain i 

schemia:Effect of fasting and 1,3-butanedio 1.Stroke 1987; 18: 503-511 

^.t/Gionet T, Thomas J, Warner D, Goodlett C, Wasserman E, West J: Fo 

rebrain ischemia induces selective behavioral impairments associated 

with hippocampal injury in rats. Stroke 1991;22:1040-1047tClES^tlT 

So 

[0058] mmmmm&nm 

LTt ct < s <U\ 
[0059] 

(i) 0. 1-10% (v/ 
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v) GDP&Afi*!^ 0. 15-1. 5% (v/v) <Dfrmi3*Rtf2 0-9 
0% (v/v) 

S X*IX M AlSl^ll £ 7K* X ^ to 1" S x^ £ 1" S [1II © ilii 

-f5lk. ( i i ) o. 1 -8% (v/v) ©P&Aiftl, o. 15-1. 5% 

(v/v) 0*iMtf2O-7O% (v/v) 

to^-rSXfl^W-rSll^ODli^;^ X& (i i i) 0. 1-5% (v 

/v) ©D^AISI^N 0. 15—1. 5% (v/v) ®7j<^^XS.t/2 0 — 

5 0% (v/v) 

f £> I3£X&PS Afft $££ £ TKfSX £ £ ̂  to;Fb^t Z> IS£^ 1" 3 EH©II 

^tiSo 

[0060] 

00*.^ (i) 0. 1-10% 

(w/w) ©HMfSSfcH* 0. 15-1. 5% (v/v) 

0-9 0% (v/v) 01 

i#mtz> iix & HMJSs^ii 
(i i) o. 1-8% (w/w) (Dl&mmwm, o. 1 5-1 

. 5% (v/v) ®7KIMt>*2 0~7 0% (V/V) 
J;?!:, IfMl»H£TKHXh£Wf2>x*£XttSIMfftBfcHI£:7kHISx 

Xtt (i i i) o. 1-5 

% (w/w) CDflWim o. 15-1. 5% (v/v) ©TKlStfX&t/ 

20-50% (v/v) 

zwmtz xix «t$ w^n t&mxztz ̂ ibm-st 
nommijimifmi bti&o 

[0061] ^.wmwwMt urti, 7mtmfr£fr#Tm^bnz>±$bmm%m 

s fulEEJF^ iMtLTtt, *3§0J3©$]^£& 
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tm&ftMDm MMs T $ S o 

7°• 7 * -iKDiSI(DtplZ tis y-i X)i, h 'J ? 'J -tz 'J K\ 

jf^'Jiz'JX tfH' >M± K 'J 

±j£<Dt£''J~e$>Zo 

[0062] 

turiz, (i) o. i~io% (v/v) 
GQP&Afi*!^ o. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) ®I£H£#WU 3 <UN 

(i i) 0. 1-8% (v/v 

) £>P&A0*l^ 0. 15-1. 5% (v/v) 0*iMtf2O-7O 

% (v/v) ©HH£#WU 3 J: 

Xtt ( i i i) o. 1-5% 

(v/v) ©IKAJS^HS 0. 15-1. 5% (v/v) ©TKHtfX&O^ 

0-50% (v/v) ®I£H£#WU 3 blZi&miZJ&UTffiAQfflZ^A,? 

[0063] 

MWMt LTtis (i) 0. 1-10% (w 

/w) ©HMJSSfclk 0. 15-1. 5% (v/v) <D&miSXRZf2 0-

9 0% (v/v) ®I£H£#WU J:IN 

^l®MJIi0/c60^liSi0f|, (i i) 0. 1-8% (w/w 

) 0lli»i, o. 15-1. 5% (v/v) 0*iMtf2O~7O 

% (v/v) ®I£H£#WU ^tCJ^DT^M^/u'eiNTt <UN£# 

Xtt (i i i) 0. 1-5% (w/ 

w) ©HMJSSfclk 0. 15-1. 5% (v/v) ©TKHtfX&O^ 0-5 

0% (v/v) ®I£H£#WU <UN£ 

[0064] *mn%m\<Dmffi&s 
<Dtz#><D£:Mffimmt&m<D&mizMt2>o fcrnRxfrnMofe 
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fortes ±7&<D£tsv-e$>&o 
ItlTli, <£ £#JSSfc£££*f!l 
t £ ̂  toL T £ IVT =fc J; l\ 

[0065] 

tLT&s (i) 0. 1-10% (v/v) 

GQP&Afi*!^ 0. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) 

( i i ) 0. 1 -8% (v/v) 0P&A0*im 0. 15-1. 5% (v/ 

v) 0*iM(f2O-7O% (v/v) 

/cto®^#)SI^^7K^a)^ffls Xtt ( i i i) 0. 1-5% (v/v) 0 

P&A0*im 0. 15-1. 5% (v/v) 0^X^2 0-5 0% ( 

v/v) ©ItSl£#W-tSElil©i^©fcto©£#J»lil£7KSl©^ffl^ 
Plf ^tlSo 

[0066] 

MWMt LTtis (i) 0. 1-10% (w 

/w) ©HMJSSfcik 0. 15-1. 5% (v/v) 0-

9 0% (v/v) ®it^^#w-rsii^®^®/cto®^#)Sl^^7K^a) 
(i i) o. 1-8% (w/w) 0. 15-1. 5% 

(v/v) 0*iM(f2O-7O% (v/v) OWM^MT5EI© 

i^©fcto0£#l»l!^7KSiaMm Xtt (i i i) 0. 1-5% (w/ 
w) ©HMJSSfclk 0. 15-1. 5% (v/v) ©TKHtfX&O^ 0-5 

0% (v/v) (Dmm%^tZ>WM(Dmm:(Dtclsb(D±MmBMt7km(Di$. 
^tlSo 

[0067] 

to©Ei©lJli:fcnj5, £#J&Sfc2k 

±7&<Dt&VX$>Zo 

[0068] 
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(i) o. 1-10% (v/v) 

GQP&Afi*!^ o. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) %> •> 

tz>tcsb(D, mm<D$mtcsb(D, u \ ) o. 1 
-8% (v/v) ©IKAJS^HS o. 15-1. 5% (v/v) GOTKH^X 

St/2 0 - 7 0% (v/v) 

mx.zf/xte&wTztc&<Ds mmom^tcisbo, 
, xti ( i i i ) 0. 1 - 5 % (V / V) ©IRAJ&S^ o. 15-1. 5 

% (v/v) 0^X^2 0-5 0% (v/v) IS 

^ #0*1^ £ If b tl S o 

[0069] 

MM§£ LT^ (i) 0. 1-10% (w 

/w) ©HMJSSfclk 0. 15-1. 5% (v/v) (D7kmi3X&Zf2 0-

9 0% (v/v) 

tegMtS/ctoOX (i i) 

0. 1 — 8 % (w/w) 0. 15—1. 5% (v/v) CDTK 

i^W2o-7o% (v/v) mmtk^t&s 

mz^ffiRv/ximmt&tc&Os \mnom&tc&Vs 
Xtt (i i i) 0. 1-5% (w/w) ©tlMJSSfcik o. 1 5-

1. 5% (v/v) 07KHtfX&t/2 0-5 0% (v/v) 

#>0X £tl£>0 

[0070] ^0^0so0Mi^ 
mm*^®5&xf/ximmtz>tc6b(DWM(Dm£.tc6b(D±%mmMt7m(D 

^§tlt~So TK^N ^§'l4tt$IP$S 

dtib±$®t £ y T?£>So 

[0071] 
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(i) o. 1-10% (v/v) 

GQP&Afi*!^ o. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) 

z>tcsb(D, mM<o^t<otz^<o±^Wfm 
(i i) o. 1-8% (v/v) 0D^A)Sim o. 1 5 

-1. 5% (v/v) (D7mtfXRX?2 0-7 0% (v/v) 0I£H£#W 

"TS, K-/;UCtt0®tSJ»lil!ffg14Wl£P$S£^K&O:/ 

i i i) 0. 1—5% (v/v) 0 0. 15—1. 5 % (v / 

v) 0^X^2 0-5 0% (v/v) 

h — /XtCfaPjIt"S/cit) 

[0072] 

MM§£ LT^ (i) 0. 1-10% (w 

/w) ©HMJSSfclk 0. 15-1. 5% (v/v) 0-

9 0% (v/v) K-/X^^P$"rS)SI^ 

£££©§!li£©fca&©£ 

(i i) 0. 1-8% (w/w) ©HMJSSfclk 0 

. 15-1. 5% (v/v) 0-7 0% (v/v) OWM 

Xtt ( i i i) o. 1-5% (w/w) ©HMfSSfclk o. 15-1. 5% 
(v/v) 0^X^2 0-5 0% (v/v) (Dmm*<a£tZs fall 

mm?# 
&tc£>(Ds 

[0073] 

m.mt&tcisbommom^z&w-s±MmmmtizmtZo ±M 
0*1^ 7kM, WWt(D)igfflftiu 
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±7&<Dt&v-e$>zo 

[0074] *mn<Dm<Dmm&s 

±&<D££V-C$>2>o 

Tt ct < s £#JSS£2££;!K^££^«>M£-t~£!*££# LTt>Ja\, 

[0075] 

(i) 0. 1-10% (v/v) 

GQP&Afi*!^ 0. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) jSSfc££g§fg1f 

(i i) 0. 1-8% (v/v) 

GQP&Afi*!^ 0. 15-1. 5% (v/v) 0*iM(f2O-7O% 

(v/v) jssfcu^ifgif 
Xtt (i i i) o. 1-5% (v 

/v) 0P#A0*l^ o. 15-1. 5% (v/v) ®7K^^XS.t/2 0-

50% (v/v) fssfcn 

[0076] ttmzts^Ts 

MWMt LTtis (i) 0. 1-10% (w 

/w) ©HMJSSfclk 0. 15-1. 5% (v/v) (D7miSXRXf2 0-

90% (v/v) JS^H 

(i i) 0. 1-8% ( 

w/w) ©HMJSSfcik 0. 15-1. 5% (v/v) ©TKHtfX&O^ 0 

-7 0% (v/v) i» 

Xtt (i i i) 0. 1 

-5% (w/w) ©HMJSSfclk 0. 15-1. 5% (v/v) ©TKHtfX 

M'2 0-5 0% (v/v) 
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[0077] 

ts £#JSSfc££©iiu&-^ 

<o* ^#)SI^^^:7K^CD|W|0#^-^A<^fS LlN0 ZLZLX\ rfu^^j £ 

/c, riwi0i^^j £&s 

Z. t fkMVfc~$~Z>o ^#]SI^^CD^x-§L'f¥lh 

&fc\ £#JSK=££ 

MMtLTtt, 0UtfN UK, V*Ss M*JVs 

•^3% -f 7^ "tJ-Jk *=U 7v, k £>ti£0 

[0078] 

h0*Ii=K If4^ ?L^ ^ /WEXtti%(&&#£tt&£ 

< tij^s If4^ ?L^ ^ 'WJim-ZfoV, ff 
^ ?L^Xti3^T0^^-efeSo Jtei'L IT4^ %MS MBU, '.WEX 
tti%^(D^mit±mo 133 y V&Zo 

[0079] *mn<Dm<Dmm&s ±^mmmt7mt^^^xt^m.m^, n 

t^o ^#0*1^^ 7kM&ZfWM(D$if3ttM&ZflZZtlb(D%B.frSt>-£l3.s 
±&<D£isvxfo&o ttm*. ±%mmmt7mt%:imtz>j:&%:^L 
Tt <£ < , £#JSSfc2££;!K^££:?a&M£,t~£!*££# LTt> <U\ 

[0080] ^;itC33lNT, 

tLT&s (i) 0. 1-10% (v/v) 

GQP&Afi*!^ 0. 15-1. 5% (v/v) 0^X^2 0-9 0% 

(v/v) 
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SX&IRAJSSfcH t TKH X t £ ifM&t/fulElfMTl# tiS 

WM%S 

( i i ) 0. 1 -8% (v/v) 0D^A)Sim 0. 15-1. 5 

% (v/v) 07KHtfX&t/2 0-7 0% (v/v) 

i®AJS^Hnxttp$.AJS^H£TKH # x £ £ 
^ to Z> IS&t/fu IEIST1# £ tl £ g££ & "T £ £ # 
"TS, K-/X^PlS-rs^;i, Xtt (i i i) 0. 1-
5 % ( v / v ) ©P^AISI^^N 0. 15—1. 5% (v/v) 

t/20-50% (v/v) 

t%wmtz> iix & PS Afamm tfrmrtztz ̂  to s is&t/tu IE 

- / x £ PI s f £ £ ;£ # P If b ti *> o 

[0081] 

MWMt LTtis 0IJ3.^ (i) o. 1-10% (w 

/w) ©HMJSSfclk 0. 15-1. 5% (v/v) ©TKHtfX&O^ 0-

9 0% (v/v) 

t Z> I*£XtttlMJSSfc££ t TKM137, t Z 5toM^-f £ iS^t/fulEI^-et# 

litsm (i i) o. 1-8% (w/w) 0. 1 5-
1. 5% (v/v) (D7Kmi3ZRZ?2 0-7 0% (v/v) 

£ J; 9 t7kmXzt%titmT&lix£TKH# 
X££^to£ifM&t/fulElfMTl#^tiSEE^^ ttMlz&5-t&I 

JSSfc££^§fg1f j7# h-ZX£PlS-tS^;£, Xtt ( i i i) 0 
. 1—5% (w/w) CDdSH^ffi^ 0. 15—1. 5% (v/v) CDTK^ 

fXM'2 0-5 0% (v/v) <DMmZ^tZ£?lZ, 

7# S-*>X£PMt-tfPlf £>ti£0 
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[0082] K-/XS.mTS]^AN^ 

ML/co 7tf\*-*/7>lZ^Tte, (i^jSPARPCSi, 

A--tz-3^fe, Xtt(i i i)T U N E LSCJ:otMLfc, 

[0083] ^?P A R P0^aiS.t/^M^^7xX^ >7"P >> 

IN/CO 7tf t)X^-lz(D)% 

feitt* {7^ J :>>" 'J >I|- 'J d\ — X) — ( 
PARP) <Dftm-e$>z0 iEnmtDNMim'pDNAo^itRtfmom 
M (ZH'O StC^-rs^F'gg^-efei) PARPli, 77*0 

-KlCfc^T^ KT-feSo 
mzftMLT^<%&mt}7>s<—e<DMfelZttLT, frffl PAR P©>il^tt 
s y*° K-*>x(D&m7,7—viznivrt,s*>£ Ritb£ 
"TSo 

[0084] *fgBjm^ tz'-3^fetc, \z-3ftmffl.mt¥fe 
zm^tco 7tf l^ — is7is?'j-Jl'{ik&t)7*r— K®ft^T\ lz-9 

A^XA--tz-3 (i/^T'f >7°P^77--tz) ^Mfb"T§/c^, A7^-

-tz-3 

L/C7-^]-^ LTft3\ 

t. ~o T'flltl/ct ©T'feS (OLney et aL., 2002b, Neurobiology of Disease 9 

:205—219)0 ;b^--tz-3&Mffl#SlT-feSfcto, S1f<b*J3^—Iz-3 

T?lfefe 3 titz« &^ ©±WIfefe 3 tu ^M-fbT? £> £ o 

[0085] *fgBjmi% ;PtfS-*>X©OT!K£tt£DNA©iTjWb£s TUN EL 

^tCcfcoTRr^b^-yr^o DNA©iimb^ 

iTtCcfcoT^jS^tLT^So 7°tjs tomboy <J-0 3 

' -0H^S4, Lfcl#SlJ5j£4Cc£^T*IfiU£tJH 

TUNEL^It i^Jt&T7*0 L 

TffllN^tlTlNSo 
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[0086] *mmzn 

y qrt^-efeSo 
[0087] UTOmmmz&tt&mn-ffitftte, <7=7?^ KyUXA5 (GraphPad So 

ftware Inc., La JoLLa, CA) tc0 ^tl^tKDCt )\/—lf (DW-^\$. 

CDhblxtis — 7uS.t/—7ulBM^f^^f^ct o X^M Us -^CD^^tl^'tUC^ 

INT-ZL-V>-^>;U-X^^>7XP--0/1NOX K/1N>> <7TX K£^TL/C 

o Y^MSiE&ISI^tce^Ts ^U-7T^©^>yAA7 ̂ -7>XClt?) 

ftifcOtb&fciU MIIJ© 1 +f>7°;Ut^^ffl^TtT^/co P<0. 05^i 

ftfr^Hl^&y ^ L/co 'fit&IFi^'fit(^iiSlll£"Tr:^ Ltc0 

[0088] ±xo)mmzs 
U (pfj)R^s illi^ 0*) lz£?Tm%. 
^tl/Co 

[0089] [^MJ 1 ] 

mt: L/cC57BL/6v-7X^ 1 2 0M© 

£*T0tP^i 7 0|~ 1 9 0|) t2 2±2 0C©^£©MTtflL/c0 V -7 X 

% IHipCD|W|0'f?"T:'fe o tco 

[0090] : RwCD^fc^MitZfoZ) 6 01$ (P 6) 

LtcM^z, >/<-
iz^vx^w^tco mm (^m^tiso^) N TKS^ 
• LT, 3 0 %N TKSH. 3%, -tz^7;u^>3%(>:/d:^j;9 

IzmQ b X £tugB v ̂  X tcP$.A&^ L tzo X 2 

L/£\ JSSfc££©£-£0^& 6 0#P^-efe^/co 

X^/T/X-^A (Capnomac Ultima, GE Healthcare, 0^) 

XMMLtzo 7KHtfX;fJt^ ±M (Breath Lab CO., 0*) 

PV h?'^7 -r -%&m LT)UJ^L/co JS^Htenses V7X£3 8 

± 1 "CtCjQ^L/cVy h©±tffiSL/c0 
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[0091] [SMJ2] 

tC|£H^3 0%, TKSI^O. 6%, iztf7)ls^y (3%) tt£Z£?lzmWt 
1 tmmizn^tc 0 

[0092] [SMJ3] 

It* s 
i:|i!^3 0i 7K^^0. 3%, -tZ/^7>»U^> (3%) ttaz J; 9 tClSS^ 

[0093] [^]10IJ4] 

It* (^£MUc) , 
tC|£*7^3 0%N 7X^7^ 1 . 3%, f'X7Jl/7> (5. 7%) (h&Sc£9t;i 

1 tmmz^-otzo 
[0094] 5 ] 

stu it* (^m^ttsy^) M7X*^)Fb^rUT, ^30%, ami* 
1. 3%O)}ft^r^x^^l^«hlwi0^DSA^-tt4A^, 7°ntf7*-;ud0 

Omg/kg i p) UTD&AJx-^1 U/cJU^ti 

1 lH J§ IZ fj -? tz o 

[0095] [^»'J6] 

II* N 7j<*S:t/-tz/1f7;U^>^;Fb^LT, ItMW 

tC|£*7^30%N Jk^tfl. 3 %s ii7$7)\s=>y (2%) ttaz J: 9 tcjsi^ 

1 h|W]*§UT^fc0 

[0096] [tfc$fc®] 1 ] 

Sfu II* (^m^tiSy^) ^t/-tz/^7;u^>^;Fb^LT, ftitt^cltSl 
if3 0%, -tz/1^7;U^> (3%) tte&£olzmBMM£tf7%:mMLtcU 

^wyi tmmzft^tzo 
[0097] Ltb$^lJ2] 

%%s mm (^ntmuz) Rv^xyju^yzM-SLr. mm^zmm 
if3 0%, f^7Jb7> (5. 7%) £&£<£9tC]»ll;Fbl^tfX£iJ^L 
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[0098] U3cMM 3 ] 

mmtf3o%<D&&x7>zm 
S$=£££l!0$l!R A3 7°P*°7 t-)\y (1 OOmg/kg i p) GO 

o 

[0099] [|^iMiJ1-A] 

9 >'<<7 If Kodama M. et aL., 

Anesthes i o Logy, 2011 ; 1 15 : 979-99 HC IE® L/cd; 9 IZS h 

IXUtJHU 5 0 mMffi K >J XHCL, pH7. 4, 15OmM0NaCL, 1 %©NP 

-40, 0. 5%(DT**'>3-JUMi- h 'J ^A, -fu^T—tzPMUM^tl ( 

Complete; Roche Diagnostics, K-Y'V) 'J >WtikMM 

PM££ (2 0 mM©^'J "tzP 'J >11, 1 mM0Na3VO4, 2mM0NaF)£#/u 

fds >/<y7 7tpZt&M1t,Lfc0 ^ 

*>**-S£1 5, 0 0 0 g, 3 0m 4 °C0^-eM^H L/c0 ±;f^ 

^nfe-8o^tLfc„ 
, kfis y P — '> h (Pierce, Rockford, IL) 

)I£L/co 

[0100] h^4/r : K/iti, Kodama M. et aL., An 

esthesioLogy,2011 ; 1 15 : 979-99 HC IE® LtcJjykZmM Ltca ^XTiZ^jyk^ 

h£ K <J OA-^<J TO V)\,T 
$ K^UtCc£Sl:fU7]<BHC#IL/co 'J 7 yfbtf— 'J 

(Immobi Lon-P; MiLLipore, Bedford, MA) tC$E^L/c0 7"P "V Mi, 

(TTS*>>='j>m'jtf-z) -tf'j7 =7—am-pARP) 

'J 2 U—-)-)[/] CeLL Signaling TechnoLogy) Xtila — /3 — 7 0 51 

>(v7X:Ey 0 P— i~)U; Sigma, St. Louis, Lfc0 M 

lNT, 7'Pl> 
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h L/co *9 Kti, (SuperSignaL West Pico; Pi 

erce) qT*JHb Ltc0 ^PARP/^h^lli, 

IK^Mb L/c0 —t. ̂ttllzM < <^>7iP--©<|\7 ^ 

jXh (—-D<D?JU-7'IZ-DZ, n = 3- 6©7^7) tb$$£ 

u /to 

[0101] fulEfuJMad^C^T, ^SPARP (77fs S-*>X«ffl]&5E©/W * 

-?-t>~) LT, ^xX^>7*Py h(U§^llL/c 

o A^^"T0 ^jSP A R P/^> h'©^i{b©^1^0 1 BtC 

^"To H11 AAXfBfrb, 11*3 0%ttfXXttii3 0%^t/7K* 1 . 

3%Z^t2>137><DfrlZMULtc^V7>m<DftMP AR 

aiTHJUT-efeo^cA^ 11*3 0%&t?1ztf7)l,^y3%%:^tZ>J3XlZ 

6^riiSLfc7^7 (hbl^iJD #$PARP©£/£J5J&tfg§#;* 

tl/co —£, 11*3 0%, 7K*1. 3%&Zfiztf7)[/^y3%%:^tZ>13 

7>lzMULtc^V7> (^MJ1) T?&, 11*3 0%£##f £ffXt£©-lzJ!K 

7JU^>MSL/cV'7X(>:J;b$$LT, ^?PARPC)[tt5M;Stt©I 

LlMgWilH3tl (ffcta^ 7K*fX^PARP0^iip|L/co ) 

, 1. 3%®7K*^X7i^^{?v7X0-tz^7>iU^>0iS^J:^T?l$|3C 

#T (two-way ANOVA) tC<£^T, TK*0^ACD±^ 

&&JH (R = 1 2. 17, P<0. 0 1) , 

( R = 4 5 . 6 6, P<0. 0001), J&ZffcKWm (TK*&^ X-tz tf'7 

)\s^y&^ ; R = 1 5. 28, P<0. 01) £^L/c0 

[0102] hbl^iJ 1 (DftMP A R P0SHIS 1 0 0%£ Ltctt*s 1 ~ 3 GO 

^iPARPOMtoSiffili, ^tl^tl, ^MHM4 5%, 

2 &#] 5 0 %, ^5te0IJ 3 &#] 5 5 %M/> L, d»PARP 

M^L/co ^;6fe0!J1 K-/X 

tf^MlzWPLtco Ztlb(DZtfrbs -tz/IOJU^XDSHEtCJ: 

^T3l$|3£3tiSttll!fflJ^:P/lN0 h-:>X£, 7K*;&ffll^4l^I^-^hb^T 
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, 4 
[0103] mmtv -B] 

mmmi-M tmmizLTs 
tco &®m2(DftMP A R 1 0 0%tLtct$s ^»J4©^ 

jgPARPOffi^Siffili, 4 7. 7%M'>U ^jSPARPOSm 

ZCDZtfrb, "TX?)\sz>y(Dmmz&-oT 
3l$it3£3tlSWIl«:P*0 h-/X£4 5%JU±=fcPM-r£C:£tf^3*l 
tCo 

[0104] [I^IMIJI -C] 

[I^IMIJI-A] £|W|*mcLT, »m£tb$^iJ3«lNTM£*T^ 

fco hbl^y 3 (DftM P A R P (Dfewi&Z 1 0 0 %tLtct^, 5 0^ 

fiPARP 5 5. 1 %M'> U ^IPARP ©£M 

zoztfrb, 7ntf7 t—JUfDmWzJ:? 
h-/X£ 5 0%£Lt=fcPM-r£C:£tf^3 

tl/Co 

[0105] mmm2i 
Kodama M. et aL., Anesthes 

i o Logy,2011 ; 1 15 : 979-991 ̂.t/Satoh Y. et aL., J Neurosci,2011 ; 31 : 119 

53-11967^|Ei6L/c^;i-e»L/c0 J^C§Ei6"t So 4 

K^ttTSO. 1 M 'J >!£/<>;/ 7 7—ts V^X 

£H/LASIWLtc0 SIM#£M3l^£'>&<£=& 2em [W| UA/ 

7 7-CIL/CO K3IM #7^1X^1 ft U /<77 -r >SiIL/clfr 

K- (5 Aim®) 56iZ3tl/c^;£ 

>£tynu Kx^ y-;ui>'J-X (g 
raded ethanoL series) £^oT7.Kfl]3"t±'7co laJ^IE/S 

'fb/#/S (Antigen Unmasking Solution; Vector Laboratories, BurLingame, 

CA) d 2 ro t&ztiz&vmm 
Ltc0 A''^y7^>K©IMI<t§/c^ 1$\)r\*.~7u 
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(Protein Block, Serum-Free; Dako, GLostrup, ~ry^ — 0) t'3 0 

-m.4r°CX4 y*^s<- K Ltco St-Sif 

^7/^-if— 3 (r!7Htdr^\ 'J ^7 p— ̂ -;U;Cell Signaling Technology, Bever 

ly, MA) 4 - L KP^r/- 2 - y )\s (ant i-4-HNE) (7^7, 

=£ J 0 P— i~)\ym, S^^'fbfU^PW^P/T, ttlfrUtt, 0^) JjtfrT'feo/co 

[0106] IJls# %•*>?— (Dako EnVision+ 

system; Dako) £JP;LT8^£tIMLfco ^^©7°P 

h PJUtC^lV 3, 3 — ^'7$ J ^yVy^^Miik^] (DAB, Vector Labora 

tories) M^Z, h 'J yX'ttbm& Ltc 

o Alexa — Fluor 546 -*f £-5HTEV-7 X I g G 

itrEffc (Life Technologies, Eugene, OR) >^rZL^— h L/c 

o 

[0107] Kodama M. et al., Anesthes i o Logy, 2011 ; 1 15 : 979-99 HC IE® L/cd; 9 IZ 

\ Mm.jt(DZfn K PJUtC^lV in situCDT7^ K — ^ K (ApopTag; 

Chemicon, Temecula, CA) < j~JU • ^'?i~ ^Ss Jl 3 U 

• h^>X7x^--tz£ffll K^^'J (TUN EL) 

»L/c0 A L/co iimi'W 'J > 

-e^hb^feL/co 

[0108] —D(D^JU-7°IZ-D^, mmwT RtfttgiMT tmuakft-emmizmgL 
tc 8 frb 1 O|Zn0V-7X7^MXL/cHt>7°JU£, L/c 

o *J XA-"tz 3 T U N E L P§1f 0 > K MH 

^ b ft INL fc0 

[0109] ;£14£XA--tz-3 CP*° 

(112) 0 tizsi—tz-3(D%fe£ 

X\ ±IE-eiEi6Ltc£?lZs I£*3 0%&t/7.K* 1 . 3%^mtZ>-fiX[Z 

K-/X7b\ 11*3 0%£#W"tS;tf;UC0§EL/c 
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LT©^, : (i)II*3 (J 

=1 > K n-J\yt^t) , (i i)II*3 0%RX?-\ztf7)\s^y3%%:^tZ>fi 

x am -tztfyju^yt^t) (mm 1) ^t/(iii)II*3 0%, 7KH1 

. 3%^t/-tZ/^7>'U^>3%^#W-rs^X (JUP& -tZ/K7;U^> + 7K*^ 

^-t) (^»y 1) o 6 y K 

u—)l>t LThblxL/cB#, 601^0^/1^7^^>0i® (tb$$$ij 1 ) 

, Stt^XA--tz-(02 B) 0 

—ft?* 1ztf7;U^>®^®0iS^i:b$jLT, -tz/IOJU^ > + 7K*©0iS ( 

1 ) Tiis V 0X(D)frt£Jj xA—tz - 3 © * © ££ ti WM iz. '> 4 

(IH2S.t/li|3) o m2.RXfm3frb, iztf7)\s^>yiZ£-oZcj\^& 

o TUNELM»L/^R07^h 

-*>X8fflJ&$E©>IJ£££ LT^lLfc (^4) „ |»60#P^0T U N E L 

)%>&tlX^-iz-3(D%k&^t>-yti&T^tc0 Ztlb 

(D^Mfrbs 1. 3%7K*ti^^{?®-tz/K7>iU^>0iS^J:^T?l$|3C3 

tlST7*° h - *> X %m L < i&T 3 tt S £ £ ^3 ti/co 

[0110] t 0&ffi^b$]£&oT4-HN 

E^4T§o ^(Dtcisb, 4-HNE(i, SsKCDiill'fbS.t/II'fbX h UXCQ 

•7 —* —i: LTJA<fUffl^tiTiNSo HI5&, -ZL-Py%-\z7$7)\s^yiz 

6^riiSLfc0l (05 B, hbl^iJD , *1MP > h P-JU (05 A) ttt 

$&LTs <£ <J#< -tz^7;U 

^> + 7K*^gSL/cV^7X (^fifeffljl) 0i04-HNEffi« (0 5 

C) % iztfy )l=,y(Dfr%:mmLtc^ (El 5 B) t tb$$ LTig L < L 
fc0 £ti£>®^!lfrP>N 3%-tz/iOJU^>SEraft®gHb 
x K [sx%m%t&if, 7K*^II^bx K ux ttsc: ttitc 
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immm. = 1 jkmmrni tmv 

^f)lu 3^tAWO^0Xif\J^^r-V[Z^nLtco =t 
ti^c^iijgsifc jy®§EitP$SM®p> h 
n-)\st LX(D^-y°yy -r -;u Kim ®SS§EliP$S®M®fcto® Y^ 

^®P > K P-;U^ 

(SMART; A'JU-tzP:K >) £ffllNTMfL/c0 T7 

U ?^0E^7-A(:4^TA^fcS^^^ 

> h Lfco V=?4 ^JU^CjiP&L/co 0 

' Hara & Co., LTD (HCsifR, 0*) §^0=fcGOtfe^ tc0 

^T0^^^L/co 

[0112] X-7y7 4-)\s\:ffl&:%T[s^mi$ilZttt2>fe$}fi.fc*, Satoh Y. et aL 

., J Neurosci, 2011 ; 31 : 11953-11967tC§Ei6 Ltc^^m^Xs ^-7°>7 

4-JU K§J»C£ oT)ii^ Ltco nmt 1 oftw\<DW&mm (* - K;U) 
TilJj^L/co umz 1 2®S^0V^X^>^LT^L/Co ^H£IH6 A IZ^ 

to 

[0113] : ^mmiEm^w'mtztcisb, s 
atoh Y. et aL., J Neurosc i, 2011 ; 31 : 11953-11967^ IE® L/c^;£T\ Y^ 

M^^^«L/c0 1 2o°c-e 
fifrnT^Z>3-D(D7-A (2 5 X 5 c m) 1 5 C 
4^-esi^btiTiN/co Y?§yM©^^(:i$gai:8 
#^©&f!i£3-y\ 7-A^i§ALfcmmmzximmz%EdmLfco $w 
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